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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::>

M. RERFEIIZEE CA RE ©
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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. 17 Aggregate E4AE K} o

svm_sagemaker cvo s3 snl
up

true

80

false

443

pcuser



sagemaker cvo snl::*> aggr show

Aggregate Size Available Used$% State
Status

Nodes RAID

aggr0 sagemaker cvo snl 01
124.0GB 50.88GB 59% online
raido,

normal
aggrl 907.1GB 904.9GB % online

raido,

normal

2 entries were displayed.

sagemaker cvo snl::*>

14. B EREMEAL
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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. 72 NFS MR & L3237 8rhe o



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::*>

AWS SageMaker
EEM AWS SageMaker 37 AWS ZE:0BIERS - B TP ER ¢
1. sEFEE IETE 22 1L Notebook HITIERERIFEREE A amzonSageMakerFullAccess IAM [RE) ~ SR IRAEHA
B—EB ~ sZEE4A%ER amzonSageMakerFullAccess #[R o EILERE+ « FHEERRAEHEMN—I7D o
2. IRETHIER ¢
° BRAMITERRTE o
° MITIERSERE o
° FEHAIAE o
° 3EHEVE A amaronSageMakerFullAccess #[REHY IAM A€ o
° root fFEXVIE-RRF °
° MNEEE - EN TE\BIME) ©
° (REEHERATARREEIA o
3. TEIEEREH - SageMaker MITIEBEFFARERIAOT ¢

Amazon SageMaker » Notebook instances » nkarthiksagemaker

nkarthlksagemaker ‘ Stop H Open Jupyter H Open JupyterLab

Notebook instance settings

Name Status Notebook instance type Platform identifier

nkarthiksagemaker ® InService ml.t2.medium Amazon Linux 2, Jupyter Lab 3
(notebook-al2-v2)

ARN Creation time Elastic Inference

arn:aws:sagemnaker:us-east- Feb 16, 2023 18:55 UTC - Minimum IMDS Version

1:210811600188:notebook- 2

instance/nkarthiksagemaker Last updated Volume Size

Mar 22, 2023 20:59 UTC 5GB EBS

Lifecycle configuration



Permissions and encryption

IAM role ARN Root access Encryption key
arn:aws:iam::210811600188:role/SageMakerFullR Enabled
ole [4
Network
Subnet(s)

subnet-00f94558

Security Group(s)
sg-07111a8c16d67c81d

Direct internet access
Enabled: Learn more [4

4. BiEh AWS FERBER

)' & — C @ us-east-l.console.aws.amazon. f 1&r 25vdGVib: i W1ha2VyX25vdGVib29rLmiweWsi#/notebook-instances Q f 4+ » 0 e,

% Bookmarks S oracle [ES hoppy computer.. B3 stock B perl B3 bodybuilding [Pl 10.63.150.62 ES hemantha [S personal ES snapcreator [EJ mySQL B3 solaris £ vxfs [E5 snapereator B3 smo B3 netapp B3 solaris B3 suncluster » | B3 Other Book

L ®@ N. Virginia ¥ nkarthik @ netapp-he

. Amazon SageMaker X Amazon SageMaker » Notebook instances
i
Notebook instances C s
Getting started
Studio Q. Search notebook instances L ©

Studio Lab [4

Name v Instance Creation time v Status A Actions
Canvas

RStudio nkarthiksagemaker mlt2.medium 2/16/2023, 1:55:38 PM @ InService Open Jupyter | Open JupyterLab

5. BHEY Jupyter BERE o
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6. E AL HMEL Cloud Volumes ONTAP Volume ©

sh-4.2% sudo mkdir /voll; sudo mount -t nfs 172.30.10.41:/voll /voll
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 2.0G 624K 2.0G 1% /run

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

/dev/xvdf 4.8G 72K 4.6G 1% /home/ec2-user/SageMaker
tmpfs 393M 0 393M 0% /run/user/1001
tmpfs 393M 0 393M 0% /run/user/1002
tmpfs 393M 0 393M 0% /run/user/1000
172.30.10.41:/voll 973M 189M 785M 20% /voll

sh-4.2$

7. {8 AWS CLI s4 183 7E Cloud Volumes ONTAP W& 327 AVBTRE o
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sh-4.2$ aws configure --profile netapp

AWS Access Key ID [None]: 0ZNAX21JWS5Q8APB80CQ2E

AWS Secret Access Key [None]: PpLs4gA9KO 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$

BREREBNER

EEEEET « FIFEAKE DBexpedia WERIE « E—TERB BRIV EFE N ~ R Wikimedia 22T
BIUNENPEEGEEBERS °

1. 1}t DBexpedia GitHub (i & T & &I HARERAE o 55 _ L —EPRERBIRRAR IR o
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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. BEEHERE] Cloud Volumes ONTAP I & - A% fER AWS CLI ¢ S3 #EFEEREER o



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. MITEARESE « FEMR S3 REFERREY / RAINSEEREE o

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/

14



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$

E258 Jupyter EL B ERGAIKEREE
T5ERBTHAE AT 3EB LT SageMaker BlazingText 22l « BB X F O IEIRAIESETESE « 3

1. Z2%E boto3 # SageMaker Eff o

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

B -

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.

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

R EREIEEY

26.44)

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.

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

127.0)

668.0/668.0 kB 12.3 MB/s eta O0:
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)

(0.6.0)
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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/python3/1ib/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/python3/1ib/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/lib/python3.10/site-packages (from
sagemaker) (1.

0.1) Requirement already satisfied: importlib-metadata<5.0,>=1.4.0 in
/home/ec2user/anaconda3/envs/python3/1lib/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/python3/1lib/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

17
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/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=f6100a5dc95627f2e2a49824e38f048145%9a27805eel19b5a06ec
83db0252fd41

Stored in directory: /home/ec2-
user/.cache/pip/wheels/60/41/b6/482e7ab096
520df034fbf2dddd244ald7bal0681b27ef45aa6l
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
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.

2. E PR ~ Bhl (dbpedia csv) # S3 fEFE T#H ontapbucketl ZERANEERZ2ER Jupyter
Notebook #{T{EES °
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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. FHRIEEEIRBH RS ZEAIREAEFE « B/ EAREREE R R RS o
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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()



HHES HPAERMERIK ontapbucketl % AWS SageMaker #2382 B a8 & KIAYATRS o

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]: 1ls

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
-rw-rw-r-- 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
-rw-rw-r-—- 1 ec2-user ec2-user 174148970 Feb 16 19:43 train.csv

- FIRERITASEIEREER ~ AR ERITR IR IER ZE I PR ~ AJH BlazingText ;BEAM nitk F2T0EEARIE
IEXFHRI « UfE DBPedia ERIEREA G FE MR © TH nitk tokenizer MEfhIZTE © o
transform_instance FTERESEERANITERRER Python ZEEIEERS

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:
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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 = get execution role()

print (role) # This is the role that sageMaker would use to leverage Aws
resources (S3, Cloudwatch) on your behalf

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

print ("default Bucket::: ™)

print (bucket)

[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. BRCHEGERIE LEZE S3 - ## SageMaker A LUE AR BRI ERMITIGR T E - FA%EF Python
SDK i mEEZE L EETREMa E il E o
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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)
B

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

6. 7£ S3 L RTHIBUE - EEMRBART « FRMmIERAEE AR T ERNE L © L
sageMaker.estimator.Estimator ¥ LARRENE)IER TIE -

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))

B -

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. %% SageMaker Estrimator FFRE/RAAREFMIBLE « 7F c4.4xlarge HITERE LFEASEEER ~ £
DBPedia BRlEE LAl F 048 o
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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. ZFEBEFEBEREREZ HNIE « BEEEM « 5511 sagemaker.session. s3_input RBEEKEE
By ~ MASHFRBEFHP « UHREAER -

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}

0. Teemitg « @R TTiEERl AR o BRAIUERE AN S3 EFIFRE R B EIARATHEEY
output path EHEES ©

In [14]: bt model.fit (inputs=data channels, logs=True)
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B -

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. FIAR5ERLE ~ FERFABEIARIVIEEIEIE % Amazon SageMaker BIRFXEimRE ~ ML TEA o



In [15]: from sagemaker.serializers import JSONSerializer
text classifier = bt model.deploy(

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

)

B -

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

. RIEFER » BEFEE—ERERSHTERIE - UEEEUESR k TR « RE k THEBERD -

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

predictions = json.loads (response)

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



"label": [
" label Artist",
" label MeanOfTransportation"
1,
"prob": [
0.4090951681137085,
0.26930734515190125
]
b
{
"label": [
" label EducationallInstitution",
" label Building"
1,
"prob": [
0.49466073513031006,
0.15817692875862122

12. 7ERARAZERCA Z AIMERIRRS o

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

+ A
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IRIFEIEEE - BERRIZBR TIZEM A58 NetApp Cloud Volumes ONTAP By S3 f#7F
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"https://sagemaker-
examples.readthedocs.io/en/latest/introduction_to_amazon_algorithms/blazingtext_text classification_dbp
edia/blazingtext_text_classification_dbpedia.html"

* SZIESYIH#ETFHIRRZASONTAP

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

Apache Kafka T{E& & 15ECNetApp NFS{@#F 1

TR-4947 : Apache Kafka _{F& &(1EAcNetApp NFSHETER 1 -ThAEER =8 AR AE

Shantanu Chakole, Karthikeyan Nagalingam,{5zNetAppA&lJoe Scott

KafkaR—ED IV E MRS A ~ AEEARTY] « AIRRAENHEER -5
TKafka ~ ERREIVLBELUER REN AR ER B AMBNETE - AR HAIHEEEE
7T ~ EitKafkafEEHRBEAERZEMR  (ERREERNBEHFZER BRI FES X
AR ERMEE « HuEENEHE  IaRWNEEEE - it - AR SE ©

BESAIE EMKafka NFSTEREBERIF "F AP EmS" ENFSLE#ITHKafkaZERE A/ NS EEF O DN « ES
FEAREREK - E2—EEARME - AAKafkaZEE N ERABR A/ NKEFHDE « AEETEH TEHEE - &
AILUREI E s R A ieEE o

X MHERPATYERE ¢

* EREAKGFEHRNERE « R FEREARR
* FECPUERA AR/ OE R E

* BREIKafka U2V IRIERT

*© BiRFAERERZE RIRLEE

B EERNFSEEFRERNKafka LIFEH ?

ERFEEAREAPHIKafka TEEHAIERARA ZERRAEEY - LB FREL#FEKakaiETR
HIKafka Brokergi#5H o Kafkath ARTEMFTEME S « REEDRDEE « AREREZERNERELED
& - A EMILE R - ERABHREREKafkaRENAEEFEEEFIEMNA/) - NFSAITTRERABE &
B« PRUENERMERTEHER - TARIRIRT « ERNIERHUENEHIEEERE « §EDASZHEEMTEHE
F s MEAZERIKafkalRIZEH « REHBELSEEES -

Hithalam 645 :

* AE NFSE—EMANERWE - ERTEF » REKRERAENAI D EEHMEERFT B

* I NFSE—ERMIVERRE « HFFERE RSN ERMERARTD « U SRR ERIHER
et -

* B A Y. NFSR—RIEMRANMERERHEBERS R - BAEERRANEREREE  FIURES

+ SECNEIE o NFSHUSEPER A/ ER ERE RS LSRR EBHER o
© DU NFSTEANRAMRRS LB BRI REOTR o
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NetAppf# R Z o ANFSEiKafka LIEEH N A SIEEMen L=

KafkafV 2 B RZERIEZ R AT EPOSIXIZEE | FIUNXFSHext4 o TEEAZENIEERIE
Iﬁ KafkaB R EFHFEINEERIRIESR - T EPOSIXIZENIER A I %fﬂ%@%ﬁ@l‘?i
4o N s RETEFARERSEZERENERZE - B IRIFIER - IRERERZRFARE
,.ﬂE%BﬁJJI]E’J NFSH RIS REBUHELERIIFL « W EIBTERIE EEIHAT_EEYFI@,@E'J
*mmiﬁ?%ﬂ%ﬂ']ﬁ?ﬁﬁ& NFSHPIREEEfH iR ERBEXENFSHEARSS « WELEKXEARFR
HAEIERE - HEMMAERZRANITRIREE - EE1TABESWANFS ruted rame »
FANFSH P im#sA ©

A fEANFSV3RAkes 17 R ERIKafkaVIER ~ MERSERITAMELERE - T8 - NFSv4 xfFHiHE R R
ZIATNEE  FIRAARS A SREERELRIIES « FULARILRERE - SIRIUERINFERINFSEIARES - STEIEERA
RREI R RETIRE(BIEAENF S R i - NFSA R IR EEMERE RRHFLEEUSEGERE « YA ARSI EER
12 o BEZANFSVARIRIRME B (PR « BEEFIIRERLE « WRBEAERNAINFSAERSZEIEIRILEERAINGE

NFSfEARZSMINFSFH RinEEET NIEE « Ao RERE TBE) NEHSREE !

* *NFSAR (Linux) RV - “{EZEFRRET « NFSRIARES & LUEREIME « RnASIERIE C FMRE R RIR
iEAE ° NFSH P im22 8 o] sENF SRR ZR TE R tHIRF e IR BUHIEAS © NetApp B St HiE LB B SR MR A
FSLinux NFSRIR I o EHEHINFSA R IRIRE—RRRIERHELS. 7HIRHELY. 1-R{EA

* * NFSfAfRZZBVEE - * NFSREARSEHRHEBHFRARAN - [T « ARG EEBRARBIVMER LRBUHE
&~ UFTSPOSIXEES © FARMRE —ERMBIEREE « NFSARSZEREMEZNERBIR « EMEZRITA
VENERanRIZRF © IEIIREEERMRE (S59.12) FAEFEONTAP ONTAP

LINFSHRIRFIEARSSFIEE « EKafkafESI L 2t =B FERMININFSHEFR BB B o

ThAEERE- A K IF AN ERMa RIEERE

TAekEsE A E ~ PR IREANFSVIfEEFEREHENKafkaREE ZNITRDERENHD
fiiFKafkatFs ~ MEANFSV3 LR Z—EREEEIEERT « RIFTHITHEBRIEE « TIA
GEREATER -
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ERRE R E

55

EETEAWS LT o TRETESEFTMERNAR T A MIRIBAERE

FarH IRIRAARE
ConFluent Platform 7.2.1kR * 3f@Ezookeepers—T3.xlarge

* A IE{AIARES-R3.xlarge

* 1 x Grafana-T3.xlarge
* ME#ESIHC-T3.xLarge
* JEREE I HEE

PRAE IR ERVEERR RHELS8.73 &E#fhik 4
NetApp Cloud Volumes ONTAP #1T{E S B HITERE-M5.2xLarge
T ERETRLLARR S ZERVZREAERS o

. AWS Cloud

r',_:._'_: Private subnet

Text

;"-;i"; Privale subnet E Private subnet

@] <

Zookaeper

IRNEN]
IMsa

TTTTT

————————————parfeemance tsting——

200GE valume

Il._- 1e
Kafka cluster *
Producar Consumer swanm ar:].)dmpec 3 ———’ Cloud Volurmes
1 ONTAP
3,
r v MetApp

500G8

Rz

s *BERMERUESEMIKafkaEE - HF=E26MzookeeperE GREH TN EBERES L o
o *BEEE IR A (B B B R FE B Prometheus-Grafana ©

* IRG#H o *ATEEIFEH - HFER T —ERIIN=MHREE « IELEMEALtKafkagRE
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* * Storage ° *FFIEFEEIZENetApp Cloud Volumes ONTAP ZiB#ITIERS « (& M{E500GB GP2 AWS-
EBSEzzﬁfﬁEBﬁbuiinﬁﬂilﬁg o JR1E ~ BLEHIEE 2iBBALIFU B —NFSVA 1IEEE IR « AR44Kafkad®

==

FhE Rl ARzs &P & EEiEKafkalITER B 14  Fzookeeper swarmth 2HILE ©

AT E

1. ¥ -is-preserve-unlink-enabled true EKafkali{iE& ~ I FFT ©

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. B3 7 mERRLIKafkasRE ~ HEEWT ¢

o *EEA HITIERIEXEINAEONTAP FYEIHNFS v4.11aAR289.12. 1l 2 HNetApp CVOHITERENKE - B
ERIER _FL4ERHEL 8.7/RHEL 9.1 ©

o Y &2 *BIGENFSEARZS @ FHEIIBIEALinux NFSv3{AlAR:S ©
3. MfEKafkask &R T MEERE ©

=581

p-160 demo]# kafka-topics yootstrap-server=172.30.0.160: 92,172.30.0.188:90

19092 describe topic
D Qv-pg PartitionCount: 4 ReplicationFactor: 2 Configs:
min.insync 16
Topic: __a_
Topic: __a_c
Topic: a_demo_topic Par 10 Z Leader:
Topic: a_demo_topic i 3 Leader: 1

Offline:
Offline:

Offline:

bootstrap-server=172.30.0.198:9092,172.30.0.163:9092,172.30.90.221:%

demo_ tnpic TopicId: Am | ReplicationFactor: 2

1s=1, segment . bytes=1073

Topic: a_demo_topic Partition: @ eader: 2

Topic: a_demo_topic Partition: 1 Leader: 3

Topic: topic Partitio 2 Leader: 1
Topic: _a_ o_topic Partition: 3 Leader: 4

4. BHEHAEMERENIEILTE - SEEAERKafkaEHHEMREERperf-test TRAARTEM :

./kafka-producer-perf-test.sh --topic  a demo topic --throughput -1
-—-num-records 3000000 --record-size 1024 --producer-props acks=all
bootstrap.servers=172.30.0.160:9092,172.30.0.172:9092,172.30.0.188:9092,

172.30.0.123:9092
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S. BfEMTelnet: BB EZEERBroker 1HITREMRTIEE ©

° IJIEE A 172.30.0.160 9092

° JRIBE A 172.30.0.198 9092

T—ERETRTmERE LNREEAEERIRER TN -

shantanuBshantanc c-8 ~ ¥ telnet 172.380.0.160 98972
Trying 172

Connected to

Escape character is

[y r

Connection closed by foreign host

ic-mac-@ ~ % telnet 172.38.0.198 9@92

Escape characte

6. &7 HEEMIERER - ERFEANFSVIHFHIEENKafkaz E B  HFI7EMEZEE _LEFRBENIEREIE
DE o HIEDEIEFIS R ESFEAIIT kafka-reassign-partitions.sh o FARREFUWT :

a. FEEMEKKafkamEFEEETENDEE « HFIGEERZNEMIEKERIson (ERHEMERSE
HIT) o

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

/tmp/topics.json --generate

b. ABHIEFEEMNEHIEIKJIson /tmp/reassignment- file.json©
c. BERNDIEEMEREFZH TIm <L

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. BREIRSTA D iER « NIEENE —BEENNIEERET « EANFSVIH#FHIRENEE R EHRAVEN
in i « WE B - MEEANetApp ONTAP NFSv4. 1R @AV 81 RIR] IR R P ENSER BN T E4E
EITEEMEE -
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34

shantanu@shantanc-mac-8@ ~ % telnet 172.30.0.160 9097
Trying 172.30.0.160...

Connected to 172.30.90.160.

Escape character is "A]°

A [

Connection closed by foreign host.

shantanu@shantanc-mac-@ ~ ¥ telnet 172.30.0.198 9092

Trying 172.30.0.198...

telnet: connect to address 172.30.9.198: Connection refused
telnet: Unable to connect to remote hos

o EE1-Broler-1 BRI {EFRFAKEE o
° Cluster2-Broker 1E2.3E% o

T EKafkaso ik BExE - 1RAAEE - 5FNetApp ONTAP ZIENFSVv3M R E 1 REFEHFEEIEEENR - ]
BE PN &K « MEA—MRNFSVIREEFRFHENEE2A AN ERARERNEN S REEMEREK - T
BRETEE2NDIEENTE - ERINFSVIRFREZEFENENmLME -

Jdemobroker_demo v 1/ __a _demo_toplc 1.b3

5 S5ep 1

@ Sep 19
foemo/broker_demo_L1/__a_demo_toplc 2

obod ¥

3 10:22 . nfSB000000025 315500000046
10:25 nfmzsfmf:m?

,r_1.__‘
). timeindex
oint
16 partition.meto

TEIFETREANetApp NFSVA 1EFREEM T EHRE 1R FNE &



AAEIEFER R Kafka TEE & AINetApp NFS ?

BERA RT3 A Al R E i Kafka X ETNF SRR AR Een A M ~ ERASE IR ZAYE0
£ - 5NetApp ONTAP BISTIRERAES M B IS BYKafka TIFEH - EMEEKEMRFEEE
RS ~ BAE R EHIKafkas EEFE IR FFIRE ¢
* *B&{EKafkafRERBAICPURERIER © *(EMA S BETUNetApp ONTAP BEATTEE « IS HIIRIOME £ B IZRHFY « &
R ELCPUf %Ry ©

s *EIRNARIZENZERFFRE o *BHINEONTAP KafkafUIBEIE: 2 B ZE DB UNetApps2E ~ EULEFRVEE T
EfE I ERREARKARHIAERN MEEEEEN -

* MEFNE o "B EARXNMHEEREIREREENtApp ONTAP BEIRFIMEITECE « FEILE S AT UF)
FAONTAP BEFiH? LETHBERIFR A R REE ~ BISIRNRTERIEAE « ERE PR B EYE o

B W BRI AP EE RSN ERE IR AP

MefEKafkafIZR2 R HICPUTEAIR

P13 « EFFIEM Bsperate Kafkazgzfe LTI T (FEHE - BRECPUMERRILDAS(E ~ BEREER
g L5e 28R ~ BEFRMEAIRE - MERFRXFEREMEAONTAP REEMEEECPUEAR « T ACPUfE
FAZRBIENN ~ BN EEDASE RAREEERRMBVHE o

RIERE

TRETARTEFECPUEARIRITARR

a=mnts IRIGAERE
Kafka 3.2.3&# Iz T A : OpenMessaging * 3{Elzookeepers—T2.small
* 3EIE{EAR25—i3en.2xLarge

* 1 x Grafana—c5n.2xLarge

* AMERISE/SHEE- cbn.2xLarge
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Fat IR

FREEEE ERVEE R RHEL 8.7 FE#HRk2s
NetApp Cloud Volumes ONTAP H{T1ERE BRI T{ERE-M5.2xLarg
HEAHTE

AR ZH P ERAMNEE R T B% "OpenMessaging"” 2248 o OpenMessaging A= & fRE] « AZB SRS ;
TiRtER - E7E - WHENESENEEZEEL - BN EEEAANTSREMENERERER - T
[Blz2BAOpenMessaging i F i Kafkag= &£ 2 IRV E &) o

Sk [ ]|

two maunts far each broker

w
k=1
153

o, -~  — »
=
2
=1 —] .

ms.2xlarge

1--R—_R_‘——-parlr."v.-||'|r\-t:|1'| tasting

ance leateg
—

_‘_‘_‘_‘_‘_‘—i—-

250GE each

BE BE

H
TTTIY

l“u
@3c3§3:3c3c3]

iy
Esi
—a
mﬂﬂl.:gimmus'lar E@ﬂ} =)
——
¥

=& il
Frosucat Consumer swarm > f__ﬂ'k
ohn Zxlarge
OPENMESSAGING CLIENTS ]

moniforing

s EERPER =2 MKatkaBm & « HP=E125MzookeeperE R HITIHNEBFERES L - SEMIERFED
EMENFSv4. 13 &3 « BAREBRILIFEIZZENetApp CVOBITERE _EAIE—Volume °

o *BET BP9 B M B B B3R5 AL Prometheus-Grafana - 27 B4 T & H « RFIE—EBIIN=EZhEE -
A ELEMER b KafkaZz & ©

* * Storage ° *FMIEAEEIEENetApp Cloud Volumes ONTAP SZiB#ITIERS « WE I TIERE EZ2iE/X
{E250GB GP2 AWS-EBSHARRE o 818 ~ BELEcE ZEBERMILIF « LUSENFSv4 1 EEEEMFL 2R
45Kafkas £k o

* *4BRE o * LRI 2 HI P AYM1E RI 5% € st & A Kafka Brokers#lOpenMessaging TE& & ©

° * Broker config.*#yKafkafSAC A BEE T T5IMAE o BfIEFTARIEIEE PEMEASEER AR - LI TFR
T~ ©
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https://openmessaging.cloud/

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

* * OpenMessagingE2ZE 5, (OMB) T{E&#AHRS o R TIHRE - HFIEEBEREEMLLE « JRLN
—F o

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

2| b7
1. By 7mEELNEE - SEREHREFECHEERSZE
° 1. NFSBIKafkaz=fE
° ¥£2. DASEKafka#E o
2. {EFOpenMessagingdi ¥ » BEESESZE EZELUNITIEEaSH -

sudo bin/benchmark --drivers driver-kafka/kafka-group-all.yaml
workloads/1l-topic-100-partitions-1kb.yaml
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3. EEFMAREIIGAAIEI « MCPUEMRRAIGIREGrafana - EMMERER TIIER :
° 10 ~ 000
° 40 ~ 000
° 80~ 000
° 10 ~ 000

BicKafkafF B NetApp NFSHEEFEREEMATEME ©

* MERILUR DA = 73 2 —BICPUMEFR R o *1HEXAADAS SSD ~ NFSTEfEM T EE ) FTHERRCPUEAERIE
s BIEMERERKAIEES% « e EmERRAAIEE32% °

* UBENESEX - CPUERRZIR/D=ME o *UNTEaHE - BBEEERIEN - CPUFERERZIEM « ELLCPUFEH
RN o Fi8 - FEADASHIKafkaUIEEHICPUFE R RRBIEMNERERERM31 %N =N EREH
70 % ~ $EN039% o i ~ B T NFSHEEFERIG - CPUEHAZEN26%I1EMNZ138% ~ 1#EI0112% ©
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tESh ~ 7£100 ~ 0008IzFL 2 ~ DASEETRHICPUIEAXREENFSEES o

BIRENARIERRZNER
FFIZEIR « KafkafUIERE AL E NetApp NFSREEFRAER « IREEEER - EKafkaZEPHAERE ST -
IEAREREA TR AAHERNEEZINIDNREAEREINEN « TAITICAFHZEMR « BfIEIREUDASHERE

MKafkaifE t ~ RESEMEHNRESNEEN LEMEEEN « SHEFER ° 7ENetApp NFSE!Kafka#ERYIE
T~ ERHAEENSEERTRIRGCE B BEEINE R « WIAFRIEERIE °

RIERE

TRETEANASHKafkagE EIRIBAHAE o

39



=PIty IRIR4ERE
Kafka 3.2.3 * 3fEzookeepers—T2.small

* 3EIE{EARES—i3en.2xLarge

* 1 x Grafana—c5n.2xLarge
* AMERIEE/SHEE- c5n.2xLarge
* 1{EfE{H Kafka&i#h—i3en.2xLarge

FRAEERL ENIEERAR RHELS8.75, E #hi 4
NetApp Cloud Volumes ONTAP #1171 % B ENEAHITERE-M5.2xLarge

TEEREANASE!Kafkags EEHYZRHE o

! AWS Cloud

ol Private subnet

Zookeeper [ ] 2.small

&5 2ulprgs

[y =

two mounts for each broker . e

= ¥ —l

. = I:F' \ =

ﬁ E:[éig ol > D ms.2xlarge _!

‘-—__‘—R_wrlrﬂﬂn"m lesting ] iz _.

k“m‘m“m 10 ] - D R |

B la| — @

mﬂﬂl.!g;!.mdusnar E@} Tg} I D _.

FroducenConsuman swanm '-—T—f L . f:& D _-

e ¥ N
OPENMESSAGING CLIENTS J

ONTAP

moniforing

* MEH o *=HifKafkaiE « TE MRS LWIT=E1BEzookeeperEE &t - BERIEE LA MENFSHIE

2L AEIBEBLIFEREENetApp CVOMITERS LAYE —HIRE o

* B24% Prometheus-GrafanaB & FIMRERNR: - AT EETFEE - RFIERBIN=HMESE - IELLF

FttKafkaZ £ o

* * Storage ° *E2ffiEiNetApp Cloud Volumes ONTAP EEER ~ M1T{ERE L% EE/XE250GB GP2 AWS-EBS

HiER& o A8 « BLEMIREEFEBERBIILIF « LUNENFSHIRE NN 2 R46Kafkagk & ©

* * Broker#HR& o *ILAIEHZEMN RN EP—E R R E T E EKafka Broker o RAREELATEZET FIIHRHK - o
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broker.id=1

advertised. listeners=PLAINTEXT://172.30.0.185:9892
log.dirs=/mnt/data-1
zookeeper.connect=172.30.0.13:2181,172.30.0.108:2181,172.30.6.253:2181
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=188800800

replica, fetch.max.bytes=1048576

replica. fetch.wait.max.ms=500

num, replica, fetchers=1
replica.high.watermark.checkpoint. interval.ms=5808
fetch.purgatory.purge.interval. requests=190@9
producer.purgatory.purge.interval, requests=1008
replica.socket. timeout.ms=300080

replica. socket. receive.buffer.bytes=65536

R E
1. B3 T ARG ERE -
° MEC2AEMMESEE o
° NetApp NFSE!HFESHEEE o
2. @i —{ERFerRIKafkaBiRE R « HARRS MR iaKatka s SE MY ERELAER] ©
3. EEMEREL ~ MEUTHAIEE - UESENRERERN LEAL110 GBHER o

o *ENEC2HIEE o *G ¥ FE—(EKafka Broker&#}HEE /mnt/data-2 (TEAZEE1#IBroler-1 [leftdif
1) o

° * NetApp NFSEUZEEE o *TENFSEL it #iKafka Broker&E I HEE /mnt/data (TEIAZEE20Broler-1 |
GHEE) o

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

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

devimpfs devtmpfs 316 L] 16 9% Jdev devimpfs devimpfs 316 ® 316 % fdev

tmpfs tepfs 36 0 36 9% fdevishm tmpfs topfs 36 0 36 % /dev/shm

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

trpfs trpfs 36 8 3G 8 Jsys/falcgroup tmpfs trpfs 36 @ 3G 0% fsys/Ts/cgroup

Jdew/mvmednlp? xfs 106 3.16 7.8 31X/ sdev/mmednlp2  xfs WG 3.6 7,06 3%/

/dev/mmelinl xfs 23T 176 237 1% fent/date-1

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

[root®ip-172-38-0-185 /1¢ tmpfs topfs 6.26 B 6.26 0% Srunfuser/1000

172.39.8.18: ofka nfsé 35T 199G 3.4T ﬂ"hlttd-b.l
[root®ip-172-30-8-139 /1§

4. 11BEZEED ~ Brocher-1&88 & 4% 1E « LUMG IR BNBIBrokeriEFZ/F ©

o RIZRIEE « ERAEBIPAIHERARBIPATHAERER - BRUEN  AAKafkaREFHRIERIE
HF5IEE R

° * IPfizdk o EIRA X BRI IENRIBIPEM ISR o LIEER o
° * Broker ID ° *E R ERFIFUIEER PR ERN server.properties ©
6. {5IkIPE ~ FEERFaIERER L@ KafkafR ©
7. —EXBSEI 2 1% ~ FARZBFCERE ALY LIS EERETHNE R LR EE R FTRAIRR o

KafkaCIEFE RV RIS IRE IR T REE NG o HBEIERKafkagz EEHFHIDAS SSD ~ fEfNetApp NFSHEEZ#FR M

41



B  IIEHRERIRENBEFRTERIRSRIAIBANTR o B TBRIEEER « DASE R EMINERRI A48 8% « MNetAp
p NFSE!Kafkazz R RIEERFREIRI AR F557 88 o

FFIERERE ~ LIEC2AERNERET 7100 E I AIEER EEE110GBIEF « MUNFSZBERERYEER
TE3DHERTTAINE © FHFIE Nin (FEER) 1 IR - EC2HNEIEERERBERO - MIENFSHEEL - £/
ARBERIRIETRAIIERZIUREIS -

[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$)
[2022-10-31 08:55:55,170] INFO [LogLoader partition=test-topic-gbVsEZg-
0000-8, dir=/mnt/data-1] Loading producer state till offset 0 with message
format version 2 (kafka.log.UnifiedLog$)

DASTIEE
1. B ERELHR08 : 55 : 53 ~ 730F9%4 o

[2022-10-31 ©8:55:53,661] INFO Setting -D jdk.tls.rejectClientInitiatedRenegotia
[2022-10-31 08:55:53,727] INFO Registered signal handlers for TERM, INT, HUP (ort
[2022-10-31 ©8:55:53,730] INFO starting (kafka.server.KafkaServer)

[2022-10-31 ©8:55:53,730] INFO Connecting to zookeeper on 172.30.0.17:2181,172.3I
[72027-10-21 AR:KR+KY 7881 TNFN [ZnnKeenerCliaent Kafka cearuerl Tnitializinn a new

2. BERIEREFF09 : 05 : 24 ~ 860455 o B=IE110 GBI BRI AKNEE1094E o

U B WM

[2022-19-31 @9:05:24,860] INFO [ReplicaFetcherManager on broker 1] Removed fetcher for
partitions HashSet(test-topic-qbVsEZg-8888-95, test-topic-gqbVsEZg-0008-5,
test-topic-qbVsEZg-80@80-41, test-topic-gbVsEZg-0080-23, test-topic-gbVsEZg-0808-11,
test-topic-qbVsEZg-@000-47, test-topic-qbVsEZg-@000-83, test-topic-qbVsEZg-8080-35,
test-topic-qbVsEZg-@080-89, test-topic-qbVsEZg-0000-71, gggj-topic-qb¥5E29-BGBE-53,|
test-topic-qbVsEZg-0000-29, test-topic-qbVsEZg-0000-59, test-topic-qbVsEZg-8000-77,
test-topic-qbVsEZg-0080-65, test-topic-qbVsEZg-00008-17)
(kafka.server.ReplicaFetcherManager)

NFSEIEE

1. B EREEHR09 @ 39 ¢

D

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

[2022-18-31
[9099-10-31

oo~ AW

2. BREREZFH09 42129 115455 o

42

17 ~ 213F%8 » TH ERFRETRIACHIER o

I e |

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-3a:17 2441

INFO
INFO
INFO
INFO
INFO
INFO

INFO
TNFN

R e AL B g A - I R R R R Tl

Setting -D jdk.tls. re]ectCllentInltlatedRenegotlatl
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
rlisnt enuiranment:iava_uverceinn=11_08_17 (arn_anarhe

BZIE110 GBHERIARKFEEINEE ©



[2022-10-31 ©9:42:29,115] INFO [GroupMetadataManager brokerId=1] Finished loading offsets
and group metadata from __consumer_offsets-2@ in 28478 milliseconds for epoch 3, of which
28478 milliseconds was spent in the scheduler.
(kafka.coordinator.group.GroupMetadataManager)

HEEIAMTBERNAIEBE®RARE « DASKHIE4871E - NFSHEIDE o BRI TEFT -

Time Taken for broker Recovery

50 minutes

40 minutes

30 minutes

20 minutes

10 minutes

MFS Based Cluster

e —

0 minutes
110GB

EeElE

DAS Based Cluster

1100GB
Data loaded on the broker
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TRETEANASHKafkaE EIRISAHRE ©

FazH
Kafka 3.2.3
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NetApp Cloud Volumes ONTAP #1T{EIRE

TEIRENASE! Kafkads £ Y224 o

IRIG4ERS
* 3{Ezookeepers—T2.small

* 3{EIE{AARES—i3en.2xLarge

* 1 x Grafana—c5n.2xLarge

* MERIEE/HEE- cbn.2xLarge *

RHELS8.73{ E#f k4~
B T{ERE—M5.2xLarge
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el Private subnet

Zookeeper [ ] @ small

( F gp2
wo mounts for each broker N —
rallee 8 [a
> E:[‘éi} £ R U ms.2xlarge S
h‘_‘-—-pﬂrlmnnnm tmsting — = —.
h\‘—ﬂ!ﬂo«mm ety E:@} _';é Il D e 250GB each
- _‘_-__‘_'_'_‘_‘—'—-—- L —- :
o L {0
oﬂﬂﬂl.!g:imdusler E:Ii!.g r:t} » D _E
Frocucor Gonsumer swarm —_—— L F—_ﬂ“ D _-
obn 2elarga + hmal .
CPENMESSAGING CLIENTS J

&
=
=1
pod
o

moniforing

* EFBRMER = MKafkaF & « HH=HiREHzookeeperE EREMITIN EENFEMRES L o SELIERDER
EMENFSHEEL « FliBBRBLIFEREZENetApp CVOMITERS ERYE—HIRE o

o *BEP IR AP9(eE F B B BA SR 2 B Prometheus-Grafana AT EA TFEH - HAER T —EBIIMN=E25#E
& « AIUESENEREEKafkaFE o

* * Storage ° *FAPI{EFH B EiRENetApp Cloud Volumes ONTAP ZiRHITERS « MAEBITIERS L Z224ER
{E250GB GP2 AWS-EBSHifEE o JATE ~ BLEHEE ZBEBFRAMLIF - LUSENFSHEMEENTER 2R
“Kafkass g o

* *4AAE o "R R AIFI A R E TR BKafkafhsT o
TE EEmRARBEA BEERELSRIEE « HENMZXIHEEBERER -
AEAE
1. FREEECHKE LMRRg -
2. (£#E &+ - {FHOpenMessagingE 25 T EE4 49350 GBHIE K ©
3. Ttra#i=m% « EEFAONTAP NetApp System ManagerHICLIEE ETZ AR SRS o
]

HREAOMBIAEEMNER « MPIFIREMENLILI33% ~ HFELLR1.70:1 o« WITFEFAT ~ FRELEE IR
FRRVEEEZEE173420.3GB ~ AR REFERNEIRE/M%A281.7GB °
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VMDISK Set Media Cost
263 GiB 644 GiB

USED AND RESERVED AVAILABLE

1.7 to 1 Data Reduction
420 GiB logical used

aggrl
263 GiB 644 GiB
USED AMD RESERVED AVAILABLE

L7 S50 = 1 | LUl
1.7 to 1 Data Reduction
420 GiB logical used

I0PS: 3 | Latency: 1.00 ms

Throughput: 0.22 MB/s

0 Bytes

53Bucket

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 % @% shantanuCVOinstancenew-@1
/vol/kafka_vol/ 281GB 33% @% svm_shantanuCvOinstancenew
/vol/svm_shantanuCV0instancenew_root/

660KB % 0% svm_shantanuCVOinstancenew
3 entries were displayed.

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

2

<

TRETERANASHKafkagz EIRIE
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Kafka 3.2.3

FrEENEL ERIEE RS
NetApp Cloud Volumes ONTAP #11T{E S

NetApp#&Volume ONTAP &

1. $#t¥ TR HARCH
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n

IRIGAARE
* 3fEzookeepers—T2.small

* 3EIE{EARES—i3en.2xLarge

* 1 x Grafana—c5n.2xLarge

* AMEBERE/ S HEE- con.2xLarge *

RHELS.6.

HABCE 1 T1ERE—m5dn.12xLargex 2872488 —BIE5#H
171EBE- m5dn.12xLargex 18524

BT SEFREFENSNSEESR LB TMEESE « 1A =E#iE&ECloud

Volumes ONTAP ° ¥52ECloud Volumes ONTAP —RIER8E1%, « I T —(EE AP EIL /NERLE

du ©

aggr3

EBS Allocated Capacity: 50578

EBS Used Capacity: 298.21GB

Valumes: 3

kafka_aggr3_vol1 (178)
kafka_aggr3 vol2 (1 T8)

kafka_aggr3 vol3 (178)

AWS Disks: 8
State: online
Underlying AWS Tier: Provisionet

AWS Disk Size:

Underlying AWS Capacity:

Encryption Type

Home Node:

Provisioned |OPS:

2TB

1278

kafka_nfs_cvo_hat-01

80000

aggr22
€8S Allocated Capacity:  6.73T8 AWS Disk Size 278
EBS Used Capacity: 280.95GB Underlying AWS Capacity: 16 TB
Volumes: 3 ~ Encryption Type:
kafka_aggr22_vol1 (1 TB)
Home Node kafka_nfs_cvo_ha1-02
kafka_aggr22_vol2 (1 TB)
Provisioned 10PS: 20000

kafka_aggr22_vol3 (1 TB)

AWS Disks: 8 3=
State online
Underlying AWS Tier: Provisioned I0PS SSD (io1)

Close




aggr2

EBS Allocated Capacity: 5327B AWS Disk Size: 278
EBS Used Capacity: 209.90 GB Underlying AWS Capacity: 6TB
Volumes: 6 ~ Encryption Type:

kafka_aggr2 vol2 (1TB)

Home Node: kafka_nfs_cvo_sn-01
kafka_aggr2 vol3 (1 TB)

Provisioned |OPS: 80000
kafka_aggr2_vol4 (1 TB)

AWS Disks: 4 N
State: online
Underlying AWS Tier: Provisioned IOPS SSD (io1)

Close

2. BT IRFHEIRAE ~ HMERAHAR S B —E2ER AR S iR ABER THAE o
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Wg?ﬂ—fﬂﬂwmﬂ_

O G 0 A~ =
i Information

. Support registration

il 53 Storage Classes

B License

/ Change instance

v

i s |

-]

M Delete
W Tags
< CIFS setup Eki e sused

©@ Configuration backups
* Setpassword

£ Advanced allocation

L

al

* Bockmaris ) orace £ hooy computer. £ stock B per B todybuling ] 100215042 BN hemanth BN pecscral B

M NetApp BlueXP

& CROUEMENS GBI DD ST VO IS ECUFT B

@j kafka_nfs_cvo_ha? sige avatasiiey zone

Volumes HA Status Cost Replications

*D Write Speed

Norrmal
Data is written directly to disk, reducing the likehhood of data lass in thie event of an unplanned system outage
. H]s"t

Dt is bulfersd in memory before it i written to ciak, which provides faster wiite performance. Due to this caching.
there is the petential for data loss in the event of an unplanned system outage.

“ Cancel

3. &I EEZEIONTAP ~ AR IEIOPS ~ Cloud Volumes ONTAP FRIAFAFIEIOPSETE £2350 ~ LU IBEE
Bz CEREEER o M47GBA/NAERAIIE VolumelghiECloud Volumes ONTAP © FF|ONTAP SZiBHAHLD
HZEINAEER TYIZEINAE - E—fE I BRERNTER
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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)

EC2 » Volumes » wvol-D23c98235e595a184 3 Modify volume

Modify volume .

Modify the type, size, and performance of an EBS volume.

Volume details

Volume 1D
3 wol-023c9823%059% 184 (boot:kafka_nis_cvo_hal)

Volume type Iafa

Provisioned [OPS 550 (iel) v
Size (GiB) tnfo
47
Mirc 4 Gill, Max 16384 Gill. The value munt be an integer
10P5 info
2350
Hin: 100 IOPS, Mas: 2550 1095 fup to 50 KPS per Gl

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

Modify valume

Create snapshot

Create snapshot lifecycle policy

Detach volume
Force detach volume
Manage auto-enabled 1/O

Manage tags

TEIRENASE! Kafkad £ Y2248 o

s “BEHFIERA = EZMIKafkaE & « EH=EiBMzookeeperE SRS HMITH BB MEARES £ - SENRIEREAR
EM{EINFSHIMEE ~ Cloud Volumes ONTAP FEiEEBRILIF ~ E1ZE 1IN E(EBFZRE—Volume °©

o B IRP9(eE A B B EG 3K B Prometheus-Grafana - & T EA TFEH - HAER T —EBII N =E125#E

£« IUEEMFEAEEKafkaz=E ©

* * Storage ° * Cloud Volumes ONTAP EPIERHAREH A ZHITER ~ THITERE L& —E6TB GP3
AWS-EBSHERR&E o FA12 EFAINFSH G ATR & BB U EKafkaIERER ©
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OpenMessageE £ fI 5l 4H A8

1. BT RFNFSHEE « HMBEENFSHEIRSIFINFSA B in 2 B B LRI ELR « MINFSH F i a] LUfE
FAnconnectZ iz o 1T F5% « UnconnectEIBE R IRENEL FHMEINFSHIER ¢
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[root@ip-172-30-0-121 ~]# cat /etc/fstab
UUID=eaalf38e-de0f-4ed5-a5b5-2fa9db43bb38/xfsdefaults00
/dev/nvmelnl /mnt/data-1 xfs defaults,noatime,nodiscard 0 0
/dev/nvme2nl /mnt/data-2 xfs defaults,noatime,nodiscard 0 0
172.30.0.233:/kafka aggr3 voll /kafka aggr3 voll nfs
defaults, nconnect=16 0 O

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

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

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

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

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

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

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

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

tmpfs 31G 249M 31G 1% /run

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

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

/kafka aggr22 voll

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

/kafka aggr22 vol2

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

/kafka aggr22 vol3

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

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

2. & Cloud Volumes ONTAP RIZRRIAEERELR « THONTAP Z1E1LE Cloud Volumes ONTAP —SZ{E B 2L (E
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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
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
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
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.
172.
172.
172.

172
172

172.
172.
172.
172.
172.
172.
172.

172
172

172.
172.
172.
172.
172.
172.
172.

172
172

172.
172.
172.
172.
172.
172.
172.

172
172

172.
172.
172.
172.
172.
172.
172.

172

172.
172.

- 30
30.
30.
30.
30.
30.
30.
- 30
- 30 .
30.
30.
30.
30.
30.
30.
30.
230 .
230 .
30.
30.
30.
30 .
30.
30.
30.
230 .
230 .
30.
30.
30 .
30.
30.
30.
30.
230 .
- 30 .
30.
30.
30.
30.
30.
30.
30.
- 30 .
30.
30.

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O O o O o o o o o o o o

121
121
121
.121
.121
121
121
121
121
.121
.72
.72
72
.72
.72
72
.72
.72
72
.72
121
.121
121
121
121
.223
.223
.223
.223
.223
.223
.223
.223
.223
.223
.223
72
.72
.72
72
.72
.72
.223
.223
121
.223
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kafka nfs cvo sn-01 2315762678 svm kafka nfs cvo sn 172.30.0.223
kafka nfs cvo sn-01 2315762679 svm kafka nfs cvo sn 172.30.0.223
48 entries were displayed.

kafka nfs cvo sn::>

3. HMIfEA T5Kafka server.properties FiBRIKafkaiS 4D A ZBEEFRHECloud Volumes ONTAP ©

54

log.dirs BEMRIEMNEHZTHERE - HERE'
T

HEER NIRRT c EABroker1 ~ Bl log.dirs BEW

[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/d1l, /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#

o Z7ABroker2 log.dirs BMEENT :

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

E4Broker3 log.dirs BMEWT :



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. 1R ECloud Volumes ONTAP —HYZ1EEEL « X (Kafka) servers.properties ECloud Volumes

ONTAP REEEAREMAAERE 1og.dirs Bl °
o BH#Broker! ~ B 1og.dirs BEWT :

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

o EABroker2 log.dirs EBEWT :

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

E2ABroker3 log.dirs BMEEWT :

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. OMBHMTEEEHTHRE FIINE | (/opt/benchmark/workloads/l-topic-100-partitions-
lkb.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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° messageSize AJREEEAZEAIME o TR P ~ HFUEAK ©
HKFEROMBHMERFEIFREITE | AP HEIEE « RESKafkaFZE L TIEER o

° FASyncEEHIFE NN B HIyamItEZIA T (/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

° AN REEREFHEXATHyamtEZRIT (/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

ARG E

1. 1RiE B3R ~ FFIEA TerraformflAnsibleRECE Kafkazgs £ o Terraform@ 2K AKafkag EEAAWSHIT
EREZREEEMRZE « AnsibleBIREELEHITERE FEEKafkazzE ©

2. {EA Lt TEE #AARM SyncRREI 2 EEOMBIE& & ©

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

3. Z—EItrafREEBARHELIFasERNERIEEREEHE

sudo bin/benchmark —-drivers driver-kafka/kafka-throughput.yaml
workloads/l1-topic-100-partitions-1kb.yaml

EAMEFRRENERESEIREETFEH - UEERSEAENFS ERITHIKafka I TIEIRESIAE - BRENTZTN 2 [E
MERTENTEIFBERSR °

£2ACloud Volumes ONTAP THESRAZE) Folt :
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* SyncERENE N FHEELAERRIESE | 491236 Mbps ©
* ZRESRHMEXNEENERIES | RIEL1412 Mbps ©

¥ B Cloud Volumes ONTAP —HYERES -

* SyncERENEIFEELAEERIES | 491962MBps ©
* BESERMNEXEENERIES | RI241660MBps

B2 RIZEEEN 2T AT otk L AN FF A RAIR B E E — VAR IR E ~ MRIEERIEX SERER TR EWER
RELREREE -

BLERESRNEHHIEENAWSHEREFTESE - B T EZESHMAER XK « ILE—SRERMAERNITERE
B DUESEIFRGRIEE - BRIEESNARIERELEENERERRIES -

CVO — HA Pair : Throughput driver CVO — HA Pair : Sync driver
(Higher is better) (Higher is better)
1600 1400 1263
oo 1340 112 1236
1200
1200
& 1000 EL -
g & B00
S a0 670 706 g70 706 = 652 Ba4 612 sz
& o0 o 50
2 400 £ 400
200 200
0 o
Praducer Rate Consumer rate Total rate Producer Rate Consumer rabe Total rate
WEC2 - Throughput = CVID - 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
19862
1400 1340 2000
2 1200 ;;‘l*: N
‘,:i 1000 830 830 E 1263
T 800 670 670 : 981 981
@ o 1000
5 s00 5 652 612
400 500
0 o
Producer Rate Consumer rate Total rate Producer Rate Consumer rabe Total rate
WECZ-Throughput  mCVO - SN - Throughput | WECZ- sync driver @ CVO - SN - SYNC |

PITREENEATRIIEZNEENZE - FHURERFEES -
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AWS FSX for NetApp ONTAP HO%% SEMTER BB h

NetApp NFS Z2Ef#FEH Katka =5 « & AWS FSX for NetApp ONTAP &FERYEZE

Als o BEEAH ARG TH R EFER o
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AWS FSX for NetApp ONTAP FfJ Apache Kafka

MRRIERRA (NFS) REZEAINMERIERRAR - BIREAEEN - TAZHAEMT « £ Apache Kafka
EXRNEREARINMRESMELTEY - BETFEHFTERERM - TR - UKAFRRACREEIENES
BEHEIERE - 27 BRAGOMERHEFRUITENRER - FERFTEEVNEEENERE -

Kafka by FYs&ETRIEHC POSIX HHBRERAMRER « LNBERZRRAAKEIBIER(EE « B7E NFSV3 EERRA
LTEFERE - Kafka Broker NFS FAR IR A] LA AHIIEZR R4 (180 XFS T extd ) REBMAREERIEE - &
BB F2 NFS BESHmA « B2 Kafka Brokers EIETZENEFH DA D EIEFFRY o &7 HESIEN
g - NetApp EEFFMEIRES Linux NFS BB F s ~ IREBE7E RHELS.7 ~ RHEL9.1 ERIRE T « WitH
HIBYE AR NetApp ONTAP hiRZs ONTAP 9.12.1 BY FSX FiES 15 -

Amazon FSX for NetApp ONTAP A EZifHiRHT25E IR ESEER NFS R A4% o AN NetApp
ONTAP B FSX EHJ Kafka BRI A[ETUBEIEASER « WHRAIESES o NFS JAEEAMRKHNERERHE
EhENEEEIREERHRE o

JELEIBoRTHAE AT :E AWS B A 1E AWS BHEARFE L#1T Kafka TE&HE « EAEAR NetApp ONTAP #J FSX
o BN EIFE ¢

* BE{K CPU A= « LIABE 1/0 £35S

* BRI Kafka B2 IRIERER] o

* A FEMEEARER o

* JETE M EARLAE o

*ZAAMEIFE A RE o

* ERHRE o

AWS FSX for NetApp ONTAP BYSKAEHTER B1EG %

L& FENetApp NFS_ERY#FEKafkazE s ~ RUAWSEIRMAEREZE - BERFHBHIRIN 7K EIRREA o

AWS FSX for NetApp ONTAP fy Kafka
XA AWS FSX for NetApp ONTAP Ry Kafka 25 ~ 72 AWS EimrR RAAEREEE o LI TR ETRERBALLEZE R
# o
RMERE
TREETEF AWS FSX for NetApp ONTAP B Kafka #EEIRIBAHAE o
TaxH IRIGARRS
Kafka 3.2.3 * 3f@Ezookeepers—T2.small
* 3MERIE(EARES—i3en.2xLarge

* 1 x Grafana—c5n.2xLarge

* AMERERESHEE- c5n.2xLarge *

FREER EIEERAR RHELS8.6.
AWS FSX for NetApp ONTAP B7 4GB/ FEIBEF 160000 IOPS 9% AZ
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NetApp FSX for NetApp ONTAP %7€

1. ERMIBFARIE D « FI% NetApp ONTAP IERRREILT FSX « FER 2TB ~ FHESRSH 2GB 1Y
40000 IOPs ©

[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"}

ERFINER « FFIEB AWS CLI ZFZEAM NetApp ONTAP B FSX o K BREEFIRIETE—F
BETe< o b9 ~ thEiEiR AWS FESSEMSIEEAR NetApp ONTAP BY FSX ~ LUR/DER<2FEA
IRMHTFRKR « FaEEIEREER -

FSX for NetApp ONTAP MIX#F I} « RMAIEES (EEHH 1) 57 2 CB RERERARNEE
IOPS % 8 ~ 000 IOPS ° NetApp ONTAP #2Z& ##tH) FSX 42 IOPS % 16 ~ 000 IOPS - FE&7%) 4 GB
BRI REE - BPNGTEA ARSI -

MNFEERN NetApp ONTAP BEFRTEHY FSX s+4HE N « sAPERIGEaA AWS FSX for NetApp ONTAP X f§ :
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/performance.html ©

EAI RSB EIE AR FSX T cree-file-system | BYsEAHaR < 51587%  https://docs.aws.amazon.com/cli/
latest/reference/fsx/create-file-system.html

HIgn ~ WA LEEERER KMS £58 « MIFEE KMS L8R FfERTER AWS FSX T E %R °

2. 7 NetApp ONTAP HEZERAMEEIL FSX B + 3555 JSON BIEZAMERIN T 2% « TEdiEH) REgE
% ey,

[root@ip-172-31-33-69 ~]# aws fsx describe-file-systems --region us-
east-1 --file-system-ids fs-02ff04bab5cellc7c

3. B fsxadmin {EAEE AEAR NetApp ONTAP SSH BJ FSX ~ LUE&50:E :
Fsxadmin 22 IZEFHEERT NetApp ONTAP #EZ2 A4tz FSX NTEREBIRIRE © fsxadmin WEBERMED
ER 1 A2 E—RTE AWS S, AWS CLI FEE T HEZE R ARRFFRERE IR o
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6.

62

[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.

B R « FATEEAM NetApp ONTAP EZRAMAY FSX LI ATFERIELES

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

EAFELEEES (SYM) 2R ERARSS - AF B CWEIERENIRE - IAREENFEEERR
NetApp ONTAP BAHR@RY FSX FRRYER) « MR AE A NetApp ONTAP ZFHFEH) FSX o

RETEHFERKIEZE ~ 551% SSH BERMIEIM NetApp ONTAP 1EE R4 FSX ~ W e T E48n
7?%@@%%%¢L4mee~n$ﬂ KM SR 6 EHIRERETTILRE - RIFERFIRERELS
R REERMS (8) HATHS « URHEIFH Kafka RUHE

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

KPR EFEZLEINNBERETAE - BHERERA/NEME 2TB ~ W RETEZRE L o

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

7B NetApp ONTAP BY FSX H ~ BARR& AJ LARSREECE » EFRMVEAIH ~ IEFRHIEEAR SBBIER
RFHERE AR MEERTIERZRRFESE - ToEERETEHEIME R EREERSE « B8 ET—

THRE o

CIETR - BTIRAMAEHESE - RIS NetApp ONTAP RIEEAEM FSX S+ 2 GB IEREST) 4 GB
« |OPS #EFRZE 160000 - A=HEFRE 5TB

[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

=h3

SR ATEE B EERR FSX [ update-file-system | BYsE4Aan < 51587

ANy

https://docs.aws.amazon.com/cli/latest/reference/fsx/update-file-system.html
8. NetApp ONTAP &R FSX &7E Kafka Brokers /A nconnect AIFERSEIEETTHIEL
TEIFETIFIM FSX for NetApp ONTAP -ERR#EENRKLHE

=
Private sutingl

Kulica clustor
I3on.2xlargo

[, =

-
B
@ —

mgunls for aach bicker
1

Zodkatpes [__ | 2o
. 2,

© Arruon P far Methop ONTAR

FSie

Amazon FSx
for MetApp ONTAP

OPENMESSAGING CLIENTS l '

o BH | HMER=EEEH Kafka & ~ EEARRSS LHIT=E2508Y zookeeper BfEE o HECIEEZRER
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A7NE NFS #hE4RL ~ PIEZE FSX for NetApp ONTAP #iT{ERE LAY/ MEM IR & o

o BEE o I PIEF MBI EL1EA Prometheus-Grafana 486 - A7 ELTIFEH « BAERA T —EBILH
BB E « U ELEMFEREEKafkaBE o

o (EIZERME o FRIFIERERR NetApp ONTAP BY FSX $EZ/ A 2TB HAIER o SA1B(ER NFS #H#Eig %
Volume FEEHHE Kafka XIEFET o NetApp ONTAP HARE&EAY FSX &7F Kafka RIEFZN AL 16 1@
nconnect T{EPEERANTEER IZEIEHIE o

OpenMessage EZRIGN4HRE o
FFIEFARV4EARSEL NetApp Cloud Volumes ONTAP #8[E ~ EsF4AERIUT ¢

https://docs.netapp.com/us-en/netapp-solutions/data-analytics/kafka-nfs-performance-overview-and-validation-
in-aws.html#architectural-setup

AT E

1. Kafka £ 2R _E3tiR& ~ £ terraform F Ansible ZREITHEE o Terraform FMERERAR Kafka Z&
By AWS HITIERS 2R IR B ERE224E « Ansible BITEE LB Kafka &£ ©

2. B PR T rEH4AEESyncEREIIZ R BROMBIEEE -

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

3. F—ELFafREREEABHERLIFafHERNRIZSR2E -

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

Bx

EAMERRRENEESEREETFEH - UEZEASEAENFS ERITHIKafka I TIERERIAE - BRENTZN 2 H
MERENTEIFEAR °

$15?¢ Kafka Replication factor 1 #ZEFHS NetApp ONTAP B FSX :

* AT RIEN—HNEENERIEE | 49 3218 Mbps ~ RIEXMFELT 3652 Mbps ©
c BEERIEN—RELENEERIESE | 49 3679 Mbps ~ RIBEELT 3908 Mbps ©

BEARAMRBEAESRE 3 1 Katka FIZERH NetApp ONTAP B FSX

* AT EEIE—HELENAERIESE | 49 1252 Mbps - RIEZIEELT 1382 Mbps ©
* BXEREERN —RELENMEEIEE | 49 1218 Mbps ~ RIEFELT 1328 Mbps ©

£ Kafka 852 1%2 3 7 NetApp ONTAP 8 FSX HITBREE=NX * 7£ Kafka BEAZ 1 7 + NetApp
ONTAP HREBRF¥RETE FSX EMIT—R ~ ELLEMRERET « HMAEMER ST 4GB NRARIES °

B2 R IR EREN A2 T I FEC BRI BN HF A BERRIG EE £ — RV RRIR 8 ~ MRIEEREE X G EAER IR EHIR
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RELEARERIEE -

BLERIEERNEHNEENAWSHEREFESE - 7 7T EIESHMEEE K « AILE—T TN ABRNITERE
B DESEINEES - ARESNEREREEEENERAEERRNES -

Performance : Kafka RF : 1 Performance : Kafka RF : 3
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B Sy for NetApp ONTAP - Throughtput 8 FSx for NetApp ONTAP - Sync driver W FSy for NetApp ONTAP - Throughtput @ FSxfor NetApp ONTAP - Sync driver

TFREET NetApp ONTAP B 2GB/ #) FSX #1 Kafka #8218k 3 #Y 4GB/ #)3UAE - HEEZ 3 ©7E NetApp
ONTAP {#1FR M FSX ERIT=EEEE - RIESRENTETNAIALEZEZ 881 MB/s ~ £ NetApp ONTAP #&
ZZMB 2GB/ 7 FSX E#ITEE Kafka {E24] 2.64 GB/ ) « RIS EEHIZAIAERZE 1328 MB/ #) ~ A8
% Kafka E¥#4Y 3.98 GB/ #) o EXERIMBERLFIERY ~ RIIRIE NetApp ONTAP RIZ=H) FSX EITER ©

Kafka Performance : Throughput driver Kafka Performance : Sync driver
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FBAFF NERERERIVMwarefi# R 2B IR AEAR B BlEnE

MERERERT « B FIERANetApp AFF VMware Rz 32ONTAP VMware B GETZIZ HI28 15
BEVMware R ZIEEMH (FHERA) RESEKafkaZ ERNMAERAETR Y - RFEENAET
S EONTAP LRiFFBIMESE N EERESHEHCEER - REEECERBEIRIAFF ©

H(IfEMAConflent Kafka 6.2.03R5T(HAFF (The) o =EEH )/ \(ECIEEEEF ={ElzookeeperfiZh o 27 EITH
AEAIE « FER T AIEOMB I EENEY o

AS00 with 24 x 1.75 TB
S8Ds

100GbE

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

10GbE
MNetwork

Confluent Nodes = Confluent brokers

Grafana . I Confiuent control center
ETFHERE

B PIEFANetApp FlexGroups i TIERE 4 5088 B iRt B —m 2 2oR ~ FMEIBRELAR - HIIEANFS4.1
FIpNF SR B R IS AR B ER K] o

FA R IREAR
S8R R iREEAFlexGroup T58r < BRI EIS EHITIERS ©

mount -t nfs -o vers=4.1,nconnect=16 172.30.0.121:/kafka volO1l
/data/kafka volOl

gj’% ~ FIENIT max session slots' FERR{E 64 & 180 © SEIONTAP A& RITER LIEFSERIREIR
I| o

KafkafRIEm A
AT RAHPRFEREER AL - HFAXBEN TR EFRATEEENTERSH - HPIZFHHARZSEE

f& ~ BiEConflent Kafkaiz (EBTFEMOE o TR ARG H BRI/ORFERBRILITIERAIL - BLESHATAEURT
ARERNEFERNF#EELE

67



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

TrrasEESRAEHTZE
HfFifE A AR IRAFERBYOMBAERR A iR IE £ R ENTZ UM MRS o

1
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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. B7EONTAP SVM_EEZFEPNFS

vserver modify -vserver vsl -v4.l-pnfs enabled -tcp-max-xfer-size 262144



S. WTFaRREBRIESRIZHESE « HTFE SRR Cloud Volumes ONTAP ${TEIERFAER © 52
B T —BEA[IREARAERIAE » TFEHEMAMEERER - RMNFSHREB T — (Bt EREZ o

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

4. R& - AAIERTRIERERTRAE  UEEHEESTARNEERNNE - OMBETAIERBREF
ERE « BItRBHRIEERE - EEEL=EFRRE | BUFRIEERE (BEREERRE) - BORFE
BIHE (EAEGRIIENME HEEEEEETERE LHBNEN)  URRERE -F2/ 11 —
EiRRAEFIRT ) UNSELEM o

TREMRERIBE

FIFEHAFF OpenMessagingEZE AT T (ZEAZENER] ~ LURHEEMICloud Volumes ONTAP
FRAWSHR (ZIEMEE « TIBHER - LURAWSHMIDAS  FREMAEEERREERENE EE RIKafkad
ERIEE o

Conflent Kafkaf2AFF (The) ( (The) ) RIIRRTEARRERIEE « EEEMEIHEENTIIRIEEITBIE3.4GBps °
ER TR FEREN@IBIM0BHENE © BB BrokerTopicMetricsHiF R IEE U S ATAR BLRRE - 3
FIFTIABZIAFF BVMware KRR S AR E AR R BEA TR E ©

Broker network throughput

ERSEXEREIASHNERIEE X - TERMUSEIZENFESN - FASRNERED - ZfIELEEE
B~ SEEEEERAR00kEN S
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Messages In Per Topic

BOOK ks

500K hofs

Messages/s

200K hofs

Wiofs
16:43 1644 1645 16:46 16247 16:48 1649 16:50 16:51 16:52 16:53 16:54 15:55

= _consumer.offsels == _confluent-license == _confluenttalemetry-metrics == est-lopic-0000000-otyOqqe best-topic-00000071-5QIwNiU test-1opic-0000002-7mBtiGg
test-1oplc-0000003-uZ3XBl

TBEIAE ~ PR PR

S ERAS R « RPN ERRFRIEEBINAERFOMB AFF - FFRIBEBINASHEIREES « MK+
=EPERETRENSM - FUMERT RAGRLEETERE - EE?EKZ:E@&?E’J%FF 15 B AR BEHL R BRIEEY
BROMIIERE  EEETERRET « SREERERIR - MALEENERRIBRINPBLNELE

%Tﬁ?ﬁﬁlﬂzﬁﬁ SREERERIZENGFHEFRE - TS TAEEEMRE - UBERAI0ASEFIRIZ DR AR
2R T8 [[REFZER]) URBIMAERELESRR -

FEEASNALEESN DR « RPIBISRIERIESE « (FA0MBENBIRIEH (EEMAIEHERTHE
M~ EEREEBNHEERBIRMHAREE) -

Broker network throughput -

25GB/s
20 GB/s
15 GB/s

10 GB/s

0B/s
21:58

== Bytesin == Bytes out

@ féfﬁﬁ%ltt/ﬁﬂiﬁﬁ B AR/IMEMZE16k ~ LPRHIEEN SR « WiENFSHERM#TRIESER




messageSize: 16384
consumerBacklogSizeGB: 4096

Conflent Kafka#E &£3Z%4.03GBpsHIRIEE E= ©

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

FOMBIEAZMHHRIBZEEZ % « HAEREFTENAF - TAETREHEAESRR « RFIERIFEEE
HIRIE(E R E RIEEALEBB20Gbps © HFOMBEEERE FIHINF SHiE & 48 iR I 2353 30Gbps ©

RIS AEEm

Amazon Web Servicestefit "#RIZAEISE" BANKafkaR ERIEFELET -
IERRRM T —EERN AT « JAKRFEKafkaENRFREEEEX !

HRER GRS tclusterE SEFMEE N RRIZE « Brokerf# 7 BAMEWAEIEENT !

t[storage] = t[cluster]/#brokers + t[cluster]/#brokers * (r-1)
= t[cluster]/#brokers * r

BREPIAE—T I

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

ERLILATERIEGHHONTAP KafkafVFAFEE R XK « EEFEENZETS ©

TRAFAONTRIIE ERRIEE - UNKAENEREER !

EERE S EmEEIESE (GPP)
3 (B=) 3.4.

2. 5.1

1. 10.2

“hem

NetAppf R MR T BIEAGIENEMBEE « [AMENFSTEENIFEH - 12
HEE - REASEPEENRFE

BEAMENAEE P RUE SN EENKafkaieE « UEBERMBEMNRS « UBRKBMENETLRE
HFIEEINFSIREEZED « AIMIFHECPURERER « MEIRIERRE « KBS RTFUE « LA EBNetApp
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* f+EE2Apache Kafka ?
"https://www.confluent.io/what-is-apache-kafka/"
* HER TBENEMeR ?
"https://linux-nfs.org/wiki/index.php/Server-side_silly rename"
* ERMEATEIUGEELONATP o
"https://www.netapp.com/blog/ontap-ready-for-streaming-applications/"
* Kafkafrug-E#an s & o
"https://sbg.technology/2018/07/10/kafka-nfs/"
* NetAppZEmX 1
"https://www.netapp.com/support-and-training/documentation/"
* HEEENFS ?
"https://en.wikipedia.org/wiki/Network_File_System"
* fHEEKafka D Bl @& EHHEIRK ?

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

* f+EEEO0penMessagingEZE Al ?
"https://openmessaging.cloud/"

* WA EEKafkaCIER] ?

"https://medium.com/@sanchitbansal26/how-to-migrate-kafka-cluster-with-no-downtime-58c216129058"

* fRUN{a 85T PrometheusiYKafkafCIE g ?
https://www.confluent.io/blog/monitor-kafka-clusters-with-prometheus-grafana-and-confluent/
* Apache Kafka®IstBEF &
https://www.instaclustr.com/platform/managed-apache-kafka/

* ¥$&Apache Kafka

https://www.instaclustr.com/support-solutions/kafka-support/
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—BHREE AR
BAERTIARSH

confluent.tier. fe

tcher.num.threads=80

confluent.tier.archiver.num.threads=80

confluent.tier.enable=true

confluent.tier. fe

ature=true

confluent.tier.backend=S3

confluent.tier.s3

confluent.tier.s3

confluent.tier.s3.
confluent.tier.s3.
confluent.tier.s3.
bootstrap.server=

:9092,192.168.150
68.150.119:9092,1
debug=true
Jjmx.port=7203
num.partitions=80
num.records=20000
#object PUT size
segment .bytes=536
max.partition. fet
#GET size is max.
length.key.value=

.bucket=kafkabucketl-1

.region=us-east-1
cred.file.path=/data/kafka/.ssh/credentials
aws.endpoint.override=http://wle-mendocino-07-08/
force.path.style.access=true
192.168.150.172:9092,192.168.150.120:9092,192.168.150.164
.198:9092,192.168.150.109:9092,192.168.150.165:9092,192.1
92.168.150.133:9092

0000

- 512MB and fetch 100MB - netapp
870912

ch.bytes=1048576000
partition.fetch.bytes/num.partitions
2048

trogdor.agent.nodes=node0, nodel, node2, node3, noded

trogdor.coordinat
num.producers=20

num.head.consumer
num.tail.consumer
test.binary.task.
test.binary.task.
producer.timeout.

consumer.timeout.

77 BRONTAP 3% « B T HEECHTTPEMIBERIINAE « BHTTPSHAEIEREF - FRNERNWE SRS

or.hostname.port=192.168.150.155:8889

s=20

s=1
max.heap.size=32G
timeout.sec=3600
sec=3600

sec=3600

727€ Tconfine.Tier .s3.cred.file.path] S2EHIRMHAIEZELTES -

NetAppf#TFIZHIZSONTAP -Ih5E

FFIFEONTAP REZEHVIER T ~ RIE T E—HARCHAERS o
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-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
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5t

(4Bztgg 73497. 8676. 8552 5536 7521 6837 7205. 6822 6695
)
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SIEEREERREERAATE
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Et ~El
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-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
file:///sparkdemo/sparknlp/Transcripts/

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

reall3ml3.149s

user537m50.148s

sysd4md6.173s

BT « BR R TITRIEAI NS TR R IE KR 2 B TensorFlowiE B ATHEENRE - NFSTREVERMIEE
ERBRITRREH M —&L « BB TEREMRERE TRHTRCHIRAVRR o IIRBFUEMZERERIERIAR/N ~ NFSHY
BE R ERRRE -

Spark NLP Sentiment Analysis End-toEnd Workflow Runtime
(Lower is better)

-

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

L HorovodXBE#ET T BN =L E) 4R
Ty L FERE— master) EIEATESparkZEEPEEPITRBENNCERAE - SEHIE160EHITS - 88

—fEtZ0 - BT NECIRAEIRGIA5GB « LUBRCIRREN Btk o SH2R— " [SEX2EAEGIFPythonts
205 " NEARERRE « REFIRR R EREST BRI EEN « 5528 Tkeras)  (keras

) ~ TSPAR_horovod rossmann_imer.pyl (keras) ©
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(base) [root@nl38 horovod]# 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

HHEENREAFE RV TR RN T -

reald43m34.608s
userl2m22.057s
sys2m30.127s

BRIBEAA BN « SIARDNNIREY ~ STEERE « MUKREL TensorFlowtEBERACSVIERUMETERIAER ~ PR
HBiB4357 18 o HFIEEREFERNMEREIA10ME « BIR LBERER100E « URFRERERES RS o SR
R T G Eepochs I B4R MRE o

ETR - BRFIEAREFA ARNETTRRR  WE M) RAPNITHEEIE S « WEHDFSHERER !

(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>&l

ERAITRERENT ¢

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

B XEESpark VRN BRI FATIERM ~ :BRMERS.29FNBUTRENMZELE TR B T4 &0 1F
HEFIGRRSE: - TEIFETR Y THDFS) # MZsth) B9EF o YIRERTARIGPU ~ E#TensorFlow DNNZZYF)I%R
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PIE— IR o FAPIFTEFERIRAVIRATHR S PETTUL R B A5 R

AN T IR BRI TR ENFSHAE A B R EAHDFSHEITLLE o 7ESpark#E M R EETEL (—I &
B MOMET) -~ RE TN Se ASB00_LAFF HINFSHEIEE o BHAFIFITHIS < B RIAYRIREEM « IREN T
-data- dir] 2#I5EINFSHE :

(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>&l

ELERINFSHITRREMT !

real 5m46.229s
user 5m35.693s
sys 1m5.615s

EHE1.43ZHNEKLE « MM TFEFAT © FHLL « E@#ENetApp All Flashff#z2EEGE T HEE « A=A Horovod
Spark TERTZRVIRIRE RHEE S MREB S « AENEE —EIEY L#T « TS 7.55/Z89NNIREE ©

Horovod Spark Workflow Runtime
(Lower is better)

Seconds
0 500 1000 1500 2000 2500 3000

Input data location

N
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RERBE - RIECTRIEAIRGE

HHRACCTREVEB RS « G ARBERETAHRIVERINERS « BETAFLIHEREISREI SR
BiRL - IR RFIWRESBRAMS « BENSMHEIIEESERER - MAT BRI ° FEFactorization
Machine (DeepFM) E—EHERIKIFHIHEHEER 55 T HRAKMAIEES « AIEEMAEEHERIEEPRMR

AR E 2B INEE

HEMBRNVE R SR ECH TN BB A BETE 2 BN ER « ER LRSS ~ B8R L -
WBBEBTFERERERASETNFFERMEMER _FEIIAEEE) o RARIEHERERE « HlMGoogle "E
AZLE  REHE Z—HE -« REEREEEREENES (AT RESTVERRBTEBRENINEES) -

EREEHEREREEMERA « —BEEREIEE 5 —EERREERE HE—HoNREERSHIE
FEE A E AR At - BEATIREREARRFZE « DeepFMAI BAXGFIMRIRIATIAE « |MBEAHET
12~ ARHEEZIBINRES D HLBEENBANARRE

HFIE S ERAREPR lrrun _crite_criteo_wark.pyl ~ #éfcriteo Ttrixt] (11GB) 1EZREREM—{ECSVIEE ~
%787 Tctr_trosv' ~ B1FTENFSHEMNE [/swarkdemo/tr-4570& %} 1 " TE{E = EFEHZEMIAIPythoniE<

BS o) "TEUEIS<BER « TProcessBiAEE ] SEEMITHRET R AKBIMRRSIER - 1 T~ EABZRD
FRATEE ~ i Tny HBABHIT o :5EE - BRERE—RFEHBH Mraintxty ~ AR EXIBEEIRERATHE

HETHAREDLER AR « FFIER Totr_train.csv" AT ALE o TEERAIHAITE - BMACSVIERZ:E
ASpark DataFrame ~ EFZ2E6 S label) HHfI « BEEFEINGE M1 ~'120 ~ N33 ~...~ THM33 1~ -/
Bz T'e1'~'c2'~'c3) ~ ...~ 'c26'|FINFE o TF TBIENIER ) S iXAEACSY ~ #&DeepFMIEE! 3 AL 20% 1T
R X &S ~ WIEHESREA B YRR ERR « LEtE R ENTER ERE ¢

(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

AR HRNERIEZR lctr_tresv'iBiB11GB ~ EIEEHNBRE—EARREREKR/N
A9 Tshipt.driver.max.ResultSize’ LA 5§52 o

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 ()
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£ £33y TparkSession - builder) #HEER ~ FFIEUE T "Apache Arrow" ~ {FH Id - toPandas () 1 7
7% ~ #8Spark DataFrame&&#if{ FPandas DataFrame °

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.

BN E 2% « lRERERFER3MY « BIRHERPHIMES :

Training dataset size = 36672493
Testing dataset size = 9168124

RN AR EZEENAERERGCPURICPUAIE « EILITp AL RE E 4R =Z2 1R KE E TensorFlow ° It

LIRS R ENERIGPUNNERTZTNE ~ LR FI A TensorFlowhYERRMERETE (AVX) FIAVX21ES o SLEINAE
EBEAEERBERFRE « HINRE(ERIFTIEINEE « BREXEIEABEREER -« 2R EDNNG/IAR - 25611
TR (FP) BHIAVX2AEEEARMENZEME (FMA) 5% - SBARIBMELARAIEREEE « 7]
ELERE2FME o HIFPRZTURBMERIEREY « AVX2LEAVXIR8% ©

2022-06-18 07:19:20.101478: T
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.

BENKIFEEE TensorFlow ~ NetAppiE:RfEH "EZ47" - ERMANIRIES « FFIESheliR~FEITHEIT FF6
S~ & TANF) ~ TdNF-pluginsy #1 MBazel) ©

yum install dnf

dnf install 'dnf-command(copr)'
dnf copr enable vbatts/bazel
dnf install bazel5

TN EEREBRETPRASESFRE SN EIIRE « A REEAC++17I05E « ERHRHELBRHRBESE
(SCL) REMITHAE - THISS BTERHEL 7.98% 5 %% ldevtoolset) 1 Tgec11.2.11
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https://bazel.build/

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

AAR  REMEGSEEA TdevtoolSet-111 ~ A Topt/r/devtoolSet-11/root/usr/in/gcess  (gec11.2.1) o
ItESh ~ BREEEA Tgity ARZASAR1.8.3 (RHEL 7.9B8M) © sA2RIL "SXCE" # ity BHAH2.24.10

HPERREEERRTNTensorFlowEErepo o 2ARER TE&) EEEL TTEE] Bt « UEAAVX

« AVX2FIFMAT 3B ZE & TensorFlow © 11T Tconfigure) 1822 ~ W45 E EREAIPython —3E(I{IIE o "CUDA"
AKMBEFERAGPU - FILUAIERHMER - 2R ZRIBEHREESE Tbazelrc) 12 o b4 ~ RMIREIERIER
7 Tbuild -define = no_HDfs_support=fals'] EXFAHDFS31E o s52B—&1HM lbazelrc) " MEEFZE(FEA

ZFIHIPythontE < HE) " MBS S EFIEIZHYSEERES ©

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

fEAERRNEIZEE TensorFlowZ & ~ sBHIT NI SR EIECriteoBEME S ERIE - §l#kDeepFMIEE! b
wrER Dt ERIESFESF AR (ROCAUC) THIE o

(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

BRI ~ FJPITEREERE ERESAUCHE !
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Epoch 1/10

125/125 - 7s - loss: 0.4976 - binary crossentropy: 0.4974 - val loss:
0.4629 - val binary crossentropy: 0.4624

Epoch 2/10

125/125 - 1s - loss: 0.3281 - binary crossentropy: 0.3271 - val loss:
0.5146 - val binary crossentropy: 0.5130

Epoch 3/10

125/125 - 1s - loss: 0.1948 - binary crossentropy: 0.1928 - val loss:
0.6166 - val binary crossentropy: 0.6144

Epoch 4/10

125/125 - 1s - loss: 0.1408 - binary crossentropy: 0.1383 - val loss:
0.7261 - val binary crossentropy: 0.7235

Epoch 5/10

125/125 - 1s - loss: 0.1129 - binary crossentropy: 0.1102 - val loss:
0.7961 - val binary crossentropy: 0.7934

Epoch 6/10

125/125 - 1s - loss: 0.0949 - binary crossentropy: 0.0921 - val loss:
0.9502 - val binary crossentropy: 0.9474

Epoch 7/10

125/125 - 1s - loss: 0.0778 - binary crossentropy: 0.0750 - val loss:
1.1329 - val binary crossentropy: 1.1301

Epoch 8/10

125/125 - 1s - loss: 0.0651 - binary crossentropy: 0.0622 - val loss:
1.3794 - val binary crossentropy: 1.3766

Epoch 9/10

125/125 - 1s - loss: 0.0555 - binary crossentropy: 0.0527 - val loss:
1.6115 - val binary crossentropy: 1.6087

Epoch 10/10

125/125 - 1s - loss: 0.0470 - binary crossentropy: 0.0442 - val loss:
1.6768 - val binary crossentropy: 1.6740

test AUC 0.6337

IR LR ERZEMIA I « LEESpark TIEMIZAITRE R AN AR ERNE R  TERRRSpark TIER
ENTRERRESECTRIEALLE
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Scala Spark Aggregation - Throughput MB/Sec
(Higher is better)
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BEEMRTE

BAENEXENPOR—EESE  IEBHFESHEERER - U—RHEERN &
AEEBN/RZELEEF  BIEZEOHAEREBIRE - SRR HFEESEIIN
m ~ ARRESTE NN EN S BRIRIZEZ FIRGHBBER - MABTEETEAERE
MEERREEMBE -

FRFT ~ MFIRRESENERE « AIERR _RREERFEBREZRUMER « AIINEHFRE « ERBRAEE
MEFIIEaR (FIUNEMRENRZEMDevOps) BERIS - ABRMEERIEFEENTFEEH - WebEERABR
& ~ DevOpsHAEMIZIAYE « BHE « TR BHRCEREARKRHNNESEIFaHr— - BEAIER
AR ~ AASFIERR ~ [A2REABRIAIEE BaRE R B IETUMEE PR ERAVER A ©

B T NetAppBEEEMRSF « FRMEEBE—EFIER - EORNREPETEMNETEREZERE « ERIR

BEAERECEREERAE - RBEARZEY - BRGENZRERBEIATER - TEEERRBSIERHY
EBHRRS R ~ HEBRATFHIBIgEN DT ERHEM S BIRELR o
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; Srark 1 Hadoop Chssine & Rest API g ECZVPC Sp'qrrg‘{ g BS Microsoft
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!
Direct Cennect Express Route
e |

Snaphirror®
p— iz =
On-Premises llm_ﬂl

NetApp Private Storage /
EQUINIX | Keysione j

RGP ~ AERFUEINAWS loTE R S#ETFENetAppIA B #1FRME (NPS) BYFRRMIE - NPSHEER
B EIAWSHIAzure FEYSparkEHadoop& & « FIEEZ ARG L MITHEEEN A NEARAFIHEENE
#t o AMERRFMEEZZREPEEIE

* BERRREFERZEARREARNER ERITORIE-
* WREBTRNRESMERES  EASEENZIHIRIZ SN ERIFREER
* BRAEVRANERBEBRN A o

. %g?ﬁhﬁkmL%EEMKx& mABMERNBRLE - EFRNASESRIEETZIRIREZ FMREESNORR

HANERHMREE S ERIREGER SRR T BZEARIETREXNERAE D TEREXHIERE - i1 EEFF
T RERMER E€51BKafka B R HEEVEAWS Sparkis £ o BRMAZENPSHHINFSHEEAR « NPSII
FREquinixE R OB E iR RER MR o

¥ NetApp NPS4% 3liE@Direct ConnectFlExpress RoutefE 433847 = Amazon AWSHIMicrosoft Azure ~ FIEE
FRIUF Bt D ARAR ~ {AmazonFIAWS TR EFENER o FIE ~ RARIFEEFNNPSEHEZE
fTONTAP T—EINEEARZHIEREE « "SnapMirror" AIENPSERHEN EAILEREE « TRNIENZEZRHKZ
FiREREESES ©

AEEFREME ~ NetApp B ERZFHAZERRNE - BREEGFIIRERE - RTBIGHITEREFEIER  FH
BHHMEBERBENLHERSE « GF "XCP" M "BluexXP E2E[E D" BB EERBRERR - Z2 B AR
Y mmBE S ESparkE £ ©

BEEZEFEAZEARIPythonis TS
§'J_ﬂﬁlethon?‘:”‘\E%ﬁEUﬁFﬁ_ﬂﬁlz IS EEFEREN - F—

7= "entitment_section_sparknlp.py" °

# TR-4570 Refresh NLP testing by Rick Huang
from sys import argv

import os

import sparknlp

import pyspark.sgl.functions as F

from sparknlp import Finisher
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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")
print (£"\n\t2. Attaching DocumentAssembler Transformer to the
pipeline™)
documentAssembler = DocumentAssembler () \
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.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
print ("[OK!] Simple explain ML pipeline result:\n")
annotations finished ex df.printSchema ()
annotations finished ex df.select('text',
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'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
total lines}\n")

return

{num negative /

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
if os.path.isfile(dir or file):
input df = process input file(dir or file)
print ("Obtained input df.")
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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
def 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) ==
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('/")
print (input parse list)
if input parse list[-2:-1] == ['Transcripts']:

"

print ("Start processing HDFS directory: ", str(argv([1l]))
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process hdfs dir(str(argv[1l]))
print (f"[OK!] All done. Number of files processed = {numfiles}")

B _EIsSHER Tkerasy (keras) - TSPARKJ (horovod rossmann_imer.py) ©

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.sqgl.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
Estimator Example',

formatter class=argparse.ArgumentDefaultsHelpFormatter)
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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 U g

f mmmmmmmm———— §
# DATA PREPARATION #
$ mmmmmmmmeeeee ¢
print ('================")

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") \
.set ('spark.executor.memory', '5gb') \
.set ('spark.executor.memoryOverhead', '1000")\
(

.set ('spark.driver.memoryOverhead', '1000")
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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:
if last store != r.Store:
last store = r.Store

last date = r.Date

116



if rlcol]:
last date = r.Date
fields = r.asDict () .copy ()
fields[ ('After' if asc else 'Before') + col] = (r.Date
- last date) .days
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
def 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',
F.coalesce (df.CompetitionOpenSinceYear, F.1it (1900))) \
.withColumn ('CompetitionOpenSinceMonth',

F.coalesce (df.CompetitionOpenSinceMonth, F.1it(1))) \
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.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.1it (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)))
return df
def lookup columns (df, vocab):
def lookup (mapping) :
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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')
print ('==s=================")
train df.show ()
categorical cols = [
'Store', 'State', 'DayOfWeek', 'Year', 'Month', 'Day', 'Week',
'CompetitionMonthsOpen', 'Promo2Weeks', 'StoreType',
'Assortment', 'PromoInterval', 'CompetitionOpenSinceYear',
'"Promo2SinceYear', 'Events', 'Promo',
'StateHoliday', 'SchoolHoliday'
]
continuous cols = |
'CompetitionDistance', 'Max TemperatureC',6 'Mean TemperatureC',
'Min TemperatureC', 'Max Humidity',
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'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'])) .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')
prj_nt ( ! e | )
train df.show ()

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

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 ()

print ('Training: %d' % train rows)
o

print ('Validation: %d' % val rows)
print ('Test: %d' % test rows)
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# MODEL TRAINING #

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((l, 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',

kernel regularizer=tf.keras.regularizers.12(0.00005)) (x)
x = Dense (500, activation='relu',

kernel regularizer=tf.keras.regularizers.12(0.00005)) (x)
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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)

o)

print ('"Written checkpoint to %s' % args.local checkpoint file)

f e
# FINAL PREDICTION #
# S e #
pril’lt ( -~ )

print ('Final prediction')

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

pred df=keras model.transform(test df)

pred df.printSchema ()

pred df.show(5)

# Convert from log domain to real Sales numbers
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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 ()

=

F={EIESLHER run _crite_criteo_site.py] ©

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.sqgl.functions import udf, split, 1lit

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

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.sqgl.functions import explode, col, log, when

from collections import defaultdict

import pandas as pd

import pyspark.pandas as ps

from sklearn.metrics import log loss, roc auc score
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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)
# f.close ()
# print ("Raw training file processed and saved as CSV: ", f.name)
raw df = sglContext.read.option("header", True).csv(file name)
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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

for

label npa.ravel ()
label npa.reshape (len(label npa), )
# 1.Label Encoding for sparse features,and do simple Transformation
dense features
print ("Before LabelEncoder () :")
data.printSchema () # label: float (nullable = true)
for feat in sparse features:
lbe = LabelEncoder ()
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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(l, 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 ndarray[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

dense features]
dnn feature columns = fixlen feature columns

linear feature columns = fixlen feature columns
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feature names = get feature names(linear feature columns +

dnn feature columns)
# 3.generate input data for model

# train, test = train test split (data.toPandas(),

random state=2020) # Pandas; might hang for 11GB data

test size=0.2,

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,
validation split=0.2, )

verbose=2,

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

print ("test LogLoss",

round (log loss(pd.to numeric (test.select (target) .toPandas())

pred ans), 4))
print ("test AUC",

round (roc_auc_ score (pd.to numeric (test.select (target)

pred ans), 4))
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* Apache SparkZRi&E2 o
"http://spark.apache.org/docs/latest/cluster-overview.html|"

* Apache Sparkf& FBZE 4|
"https://www.qubole.com/blog/big-data/apache-spark-use-cases/"

* ApachedkEk
"http://www.infoworld.com/article/2897287/big-data/5-reasons-to-turn-to-spark-for-big-data-analytics.html"

» Spark NLP
"https://www.johnsnowlabs.com/spark-nlp/"

* Bert
"https://arxiv.org/abs/1810.04805"

* RABERESRIETER
"https://arxiv.org/abs/1708.05123"

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

* EBRETL
"https://www.infoq.com/articles/apache-spark-streaming"

* BAK HadoopHINetApp ERFIRRF E
"https://www.netapp.com/media/16420-tr-3969.pdf"

* ZFREINetApp AIFBBRFAYIBAE DT
"https://docs.netapp.com/us-en/netapp-solutions/pdfs/sidebar/Sentiment_analysis_with_NetApp_Al.pdf"

* NetAppIRFUEERI DR G
"https://docs.netapp.com/us-en/netapp-solutions/data-analytics/index.html"

» SnapMirror
"https://docs.netapp.com/us-en/ontap/data-protection/snapmirror-replication-concept.html"

* XCP

https://mysupport.netapp.com/documentation/docweb/index.html?productiD=63942&language=en-US
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* BlueXP {8 [EL

"https://cloud.netapp.com/cloud-sync-service"

* DataOpsTEEH

"https://github.com/NetApp/netapp-dataops-toolkit"
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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. FFAER EZREVEBNENS (EETFENZORE)

[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
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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. EFRAENRLR{ZASELinux °

140

[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+#



[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]#

S. R EIRENRINGPFSENR IR ERETHRE -

B

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]#

6. FrigEIREEAFIGPFSEIRY o

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. Frig R FIGPFSEARS

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. ¥MENSDfRAREIMGPFSEIRY ©
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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. ILGUI ~ adminFIGPFSERE, o

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. #7185 —EGUIRARSS

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

. #1E 5 —EGPFSHiIE, ©

[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. Bgsg | PR A EhR o
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root@mastr-51 installer]# ./spectrumscale node list

[

[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
GUI

[ INFO
Server
[ INFO
rhel7
[ INFO
X

[ INFO
X

[ INFO
rhel7”
[ INFO
rhel7”
[ INFO
[ INFO
[ INFO
[

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]

]

List of nodes in current configuration:
[Installer Node]
10.63.150.51

[Cluster Details]
No cluster name configured

Setup Type: Spectrum Scale

[Extended Features]

File Audit logging : Disabled
Watch folder : Disabled
Management GUI : Enabled
Performance Monitoring : Disabled
Callhome : Enabled
GPFS Admin Quorum Manager

Callhome 0S Arch

] Node Node Node Node
Server
] mastr-51.netapp.com X
x86 64
] mastr-53.netapp.com X
rhel7 x86 64
] workr-136.netapp.com X X

]

rhel7 x86 64
workr-138.netapp.com

x86_64

]

workr-140.netapp.com

%86 64

]
]
]

[Export IP address]
No export IP addresses configured

root@mastr-51 installer]#

13 EEREERETIEERERE -

[root@mastr-51 installer]#

51 .netapp.com

[ INFO

]

NSD Protocol

Server Node

./spectrumscale config gpfs -c mastr-

Setting GPFS cluster name to mastr-51.netapp.com

[root@mastr-51 installer]#

14. $ERERTEN °
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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. $EEGPFSEFEARMEIShel Z ¥4 ; A -rargument) ©

16. $5

17. 4

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

EGPFSEFRMNEMERER ENE ; €A T-re3l8 -

[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]#

EEZ1EFIAGPFSEIRL LR ERERHESE ; £/A M-e argument) ©

BAE =

[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. 1B1RGPFSAEREERTE

root@mastr-51 installer]#

[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.
[

19. FriIBEIREREL, o
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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. FHERKE « THERNEN LEEIBMZERD

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

root@mastr-51 installer]#

21. BRFANTP ©

[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
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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]#

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



[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. HENSDHERE o
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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. FEITINSDHERE o

[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. B NSDHEHRARES ©

[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. #IIGPFS o
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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. #EIGPFS

[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. I B MR GPFSFIRAIHENR o

149



[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
system
nsd2 nsd 512 1 Yes Yes ready
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. #1717 Tdd) < HKIEEGPFSHERFEA ©

[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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HFGPFSEEH ZENFS ~ ;552 T3S 8

1. &8 Tetclexports) 1EZEAZEGPFSEHANFS ©

[root@mastr-51 gpfsl]# cat /etc/exports
/gpfsl * (rw, £s1d=745)
[root@mastr-51 gpfsl]

2. ZEFFEMNFSHEIIRSESENY -

[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.e17.x86 64
1/2

Cleanup : rpcbind-0.2.0-47.el7.x86 64
2/2

Verifying : rpcbind-0.2.0-48.el7.x86 64
1/2

Verifying : rpcbind-0.2.0-47.el7.x86 64
2/2

Updated:
rpcbind.x86 64 0:0.2.0-48.el7

Complete!
[root@mastr-51 ~]#

3. EREINFSARFS ©
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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. FEGPFSHFI R LUERENFSRF i
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[root@mastr-51 gpfsl]l# df -Th

Filesystem Type Size Used Avail
Use% Mounted on

/dev/mapper/rhel stlrx300s6--22--irmc-root xfs 94G 55G 396G
59% /

devtmpfs devtmpfs 32G 0 32G
0% /dev

tmpfs tmpfs 32G 0 32G
0% /dev/shm

tmpfs tmpfs 32G  3.3G 29G
11% /run

tmpfs tmpfs 32G 0 32G
0% /sys/fs/cgroup

/dev/sda’7 xfs 9.4G 210M 9.1G
3% /boot

tmpfs tmpfs 6.3G 0 6.3G
0% /run/user/10065

tmpfs tmpfs 6.3G 0 6.3G
0% /run/user/10068

tmpfs tmpfs 6.3G 0 6.3G
0% /run/user/10069

10.63.150.213:/nc_volume3 nfs4 380G 8.0M 380G
1% /mnt

tmpfs tmpfs 6.3G 0 6.3G
0% /run/user/0

gpfsl gpfs 7.3T 9.1G 7.3T
1% /gpfsl

[root@mastr-51 gpfsl]#
[root@mastr-51 ~]# cd /gpfsl
[root@mastr-51 gpfsll# 1s

catalog ces gpfs-ces ha testfile
[root@mastr-51 gpfsl]#
[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 8.0K Jan 1 1970 .snapshots
-rw-r--r-—-— 1 root root 5.0G Oct 8 18:10 testfile
dr-xr-xr-x. 30 root root 4.0K Oct 8 18:19 ..
drwxr—-xr-x 2 root root 4.0K Nov 5 20:02 gpfs-ces
drwxr—-xr-x 2 root root 4.0K Nov 5 20:04 ha
ArwxXrwxrwx 5 root root 256K Nov 5 20:04 .
Adrwxr—-xr-x 4 root root 4.0K Nov 5 20:35 ces
[root@mastr-51 gpfsl]#
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[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

155



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

156



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. FREINFSH P IRARTS ©
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3.

4.

[root@hdp2 ~]# service rpcbind start

Redirecting to /bin/systemctl start rpcbind.service

[root@hdp2 ~]#

FBNFSH B s _EINFSEE 13 EHHGPFS ©

[root@hdp2 ~]1# mkdir /gpfstest

[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#

SREENFSEMY BN RPHIGPFSIERBE ©

[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]#

S. fEFAXCPHERMEGPFSEE HEINFSF ENetApp NFS ©
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Size
1.17T
126G
126G
126G
126G

197M
26G
95G
7.3T

© o1 o1 Ol

15:
15:
15:
14:

Used Avail Use%

113G
0
16K
510M
0

191M

0
5.4G
9.1G

35 ces

02 gpfs-ces

04 ha

10 testfile

981G
126G
126G
126G
126G

6.6M
26G
90G
7.3T

11%
0%
1%
1%
0%

Mounted on
/

/dev
/dev/shm

/run

/boot
/run/user/0
/mnt
/gpfstest



[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. ER:ENFSH P LIGPFSIEZ -
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[root@hdp2 mnt]# df -Th

Filesystem Type Size Used Avail Use%
Mounted on

/dev/mapper/rhel stlrx300s6--22-root xfs 1.1T 113G 981G 11% /
devtmpfs devtmpfs 126G 0 126G 0%
/dev

tmpfs tmpfs 126G 16K 126G 1%
/dev/shm

tmpfs tmpfs 126G 518M 126G 1%
/run

tmpfs tmpfs 126G 0 126G 0%
/sys/fs/cgroup

/dev/sdd?2 xfs 197M 191M 6.6M 97%
/boot

tmpfs tmpfs 26G 0 26G 0%
/run/user/0

10.63.150.213:/nc_volume2 nfs4 95G 5.4G 90G 6%
/mnt

10.63.150.51:/gpfsl nfs4 7.3T 9.1G 7.3T 1%
/gpfstest

[root@hdp2 mnt]#
[root@hdp2 mnt]# 1ls -ltrha

total 128K

dr-xr—-xr-x 2 root root 4.0K Dec 31 1969
.snapshots

ArwXrwxXrwx 2 root root 4.0K Feb 14 2018 data
ArwxXrwxXrwx 3 root root 4.0K Feb 14 2018
wcresult

ArwXrwxXrwx 3 root root 4.0K Feb 14 2018
wcresultl

AYrwXrwXTrwx 2 root root 4.0K Feb 14 2018
wcresult?2

ArwxXrwxrwx 2 root root 4.0K Feb 16 2018
wcresult3

-rw-r—--r—- 1 root root 2.8K Feb 20 2018
READMEdemo

AdrwXrwxrwx 3 root root 4.0K Jun 28 13:38 scantg
ArwXrwxrwx 3 root root 4.0K Jun 28 13:39
scancopyFromLocal

== E—=E— 1 hdfs hadoop 1.2K Jul 3 19:28 £3
TSN LTSS 1 hdfs hadoop 1.2K Jul 3 19:28 README
—rw-r--r-—- 1 hdfs hadoop 1.2K Jul 3 19:28 £9
=EW—E—=E— 1 hdfs hadoop 1.2K Jul 3 19:28 f6
—rw-r—-r-- 1 hdfs hadoop 1.2K Jul 3 19:28 £5
-rw—r--r-—- 1 hdfs hadoop 1.2K Jul 3 19:30 f4
—rw-r--r-—- 1 hdfs hadoop 1.2K Jul 3 19:30 f£8
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-Yw-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-FST2#ONTAP Z|Sfnfs
ZEFIRHONTAP EANetApp XCPHEMapR-FSE K E X IENFSFREMFAALER o

hadoop
hadoop
root
root

testerl
hadoopkerberosgroup

hadoopkerberosgroup
hadoopkerberosgroup

hadoopkerberosgroup

hdfs
root
root

root

root
root
root
root
nobody

a. (ZAAEMapREIE; EHnLockmanagerfRF% o

I

SN

.2K
.2K
.0K
. 0K

.0K

. 0K

.0OK

.0K

1.2K
4.0K
5.0G

[N A N N ST

- #E{EMapREIBLECE =ELUN X -FFIEMapREIBEAILUNBES £ o
- TEREEHAR ~ AMapRESEMIREIEIZAILUN » U MapR-FS ©
- IRIEZEEMapREEE "MapR 6.13{4" o
. fEFMapReduceds$ (B4 MHadoop Jar xxxJ ) & EZAHadoopfF -
- BEFERMREEMapR-FSH o Gl ~ FMIEMATeragenfEMapR-FSHEE 41 TBRRAE R ©
- #fMapR-FSERE ANFSE L °

.0K

.0K
.0K
. 0K
.0K
.0K

Jul
Jul
Jul
Jul

Jul
Aug

Aug
Aug

Aug

Sep
Sep
Oct

Nov

Nowv
Nowv
Nov
Nowv
Nov

15
20

21
22

22

19
20

11
11

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

£2
£7
test

sddl

newfile

R1

user

gpfs-
ha

ces

catalog
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root@workr-138: ~$ rpcinfo -p

program vers proto port service
100000 4 tcp 111 portmapper
100000 3 tcp 111 portmapper
100000 2 tcp 111 portmapper
100000 4 udp 111 portmapper
100000 3 udp 111 portmapper
100000 2 udp 111 portmapper
100003 4 tcp 2049 nfs
100227 3 tcp 2049 nfs acl
100003 4 udp 2049 nfs
100227 3 udp 2049 nfs acl
100021 3 udp 55270 nlockmgr
100021 4 udp 55270 nlockmgr
100021 3 tcp 35025 nlockmgr
100021 4 tcp 35025 nlockmgr
100003 3 tcp 2049 nfs
100005 3 tcp 2049 mountd
100005 1 tcp 2049 mountd
100005 3 udp 2049 mountd
100005 1 udp 2049 mountd

root@workr-138: ~$

root@workr-138: ~$ rpcinfo -d 100021 3
root@workr-138: ~$ rpcinfo -d 100021 4

b. ZEFTEMapREIELHY T/opt/MapR/conflexports] £ ~ {#EMapR-FSEEHIFEE R o BEHFERHK
BF ~ SB7IAR I REPREE H X BRI FE o
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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. EFEEIEMapR-FS NFSARTS ©
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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. BERIPEEIEKEMapREE P E ARSI —4HFEIIRES o 7418 « MapREEFISKIPATTEFARSS « X
MNFSERHFE - BEIPAIBHESTAE » hiEHR « WRFEEFRRSERZEREIPHE « IPEENT
—{EIPRI A NFSZE °

() MRCEBHUFEOMpREMHINFSEER - ATTLLE—AERIPIERAS B - th1e
FAS EMapREFESHIE U TNFSERIZER o

P @ ® M MapRCoreUp: X | A Mas

< C A NotSecure | workr-138.natapp.com:8443,

MAPR

Services /| NFS V3 Gateway

INFS Setup and VIP Assignment

)

‘ Add virtaal P |

VIP Range Virtual IP Node Name Physical [P 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 IP - 10.63.15092 @

Ending Virtual IP 10.63.150.93 (

VIRTUAL IP RANGES

Select network interfaces

Availablie

Nade Name

workr-138.netapp.com

Preferred MAC Address

Use all network interfaces on all nodes that are running the NFS Cateway service.

Q
Physical IP Mac Address

10,63.150.138 90:1b:0ed15d:19

* 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

9. BESEMapREIRS LISKAVERIP « WA HAINFSERIMFE

root@workr-138:

~$ ip a

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

::1/128 scope host
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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:d1:5d: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 preferred 1ft forever
inet 10.63.150.96/24 scope global secondary ens3f0:~m0
valid 1ft forever preferred 1ft forever
inet 10.63.150.97/24 scope global secondary ens3f0:~ml
valid 1ft forever preferred 1ft forever
inet6 fe80::921b:eff:fedl:5df9/64 scope link
valid 1ft forever 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:ff:ff
4: ens3fl: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP
group default glen 1000
link/ether 90:1b:0e:dl:5d:fa 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:b5 brd ff:ff: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
inet6 ::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
valid 1ft forever preferred 1ft forever
inet 10.63.150.92/24 scope global secondary ens3f0:~m0
valid 1ft forever preferred 1ft forever
inet6 fe80::921b:eff:fedl:5e03/64 scope link noprefixroute
valid 1ft forever 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:%9a brd ff:ff:ff:ff:ff:ff
4: ens3fl: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP
group default glen 1000



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. (ERERAIEEEIPIREIEINFSEE HAIMapR-FS ~ LUSENFSIEE o B « EANetApp XCPEITERHEE
B« REEHRITUILPDEE o

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$

1. B ENetApp XCP ~ & REMapR-FS NFSEIEFEZIONTAP FFAENFS ©
a. REXCPHIBIRUE ©
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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. HEIZHEIEZERLT] [opt /INetApp/xFiles/XCP /] ©

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. f§8F TXCP activate] sp<EXEIXCP ©
d. #EENFSEH IR o
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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. FRAXCPHRZENIRIPAZEBRIMIP ONTAP (JRENZEIP) HIZ{EMapRETRLEEE L o

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



f BEHEFERR ENa S -

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

el BZ TR B HL A E R
HERAREANFRAEN - 551 TS / A8
* NetAppikiti AR IERIHE

"https://www.netapp.com/us/media/tr-4382.pdf"
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Apache Kafka@lJavafliScala® A BREIENEASERBIEEEE - EEERMESFR—b - BEREE « RIEEN
T &~ MR ERIEEE « RRRAEGREINIRMA  LUEFEiBKatka ConnectEEH R EEAE K « M1z
ftKafka B RIEIZVE « BlJavaB MR IEIZ N E © KafkaEAUTCPARRN EMEHHE « HEHYXRRE
16~ MAP3E TEAEE MR ~ S BAMPATE—IE « UPHERRRERAIAA o fNE—K ~ MBEETERN
BRI « AR O MARANEIERER « EM:EKafkald —RIFFEMHNBEHRA SRS ABRERZY
B A ° TE:zRREApache KafkafJ B A ERLRIZ o
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e MEAE) WERHIIURSEIEBEBEGLE o« #itHERERE « Kafkal2tBISTREAMS APIFJEIER AJava
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@t BER IS ERIER o LLZEEREKafka A BB A VIR AENEETR ~ WETEL—EEFREAE
R4 ~ BlgNJava Message Service (JMS) ~ EREASTIE@HBE (AMQP) % o H0.11.0.081TL43K ~ Kafka
R FRBEAIIAE « £ASTREAMS APIHRH—REEI B RERIE

TR EEMEEE | —REENGEHEE - —MEBAIRERBFENERRS - MRACIEBIEENRE
i ~ BREAER D BB ZEREIRE] « RUKafkaRTUAMIFREE BRI HFER - IRIEFER « TENFRBERERE
ATR ~ BRI UERIARHETFER - BIVERHEE « s M S ERENZERE R IRMBL o AR « Kafka B3 TH
B BEAENBRER « LREFERFSEZRMOVENAR - £RAETLUERFENtombstonesflE ~ It
HEREEREANUIE « UT2RIBRAR -

®REHAEKAPI :

* *BEBUAP| o *AFFEFRTZ TN B RsC BRI o
* SHEEAPI o * AR TR BN BTSRRI o
* SEBSRAPLRITH BEFERANEEREEEEAP « SEAPIRETBEEEAZHANERRER
* *HIRAPLLEAPIE A SBIREIARMEIL « WEEGER o
* *EIEAP| o *AREIEKatkaEE « RIEBEARHKatkaf o
HEE B SE AP Kafkaif S EMRE AER « AlavahiiKafkaH B & HAEEA R HIRMESZ B - B

MEERRER— B _EMERHE - MEAESTHARUEMARERR B EEECHHEEREERRIF - &
AlsEKafkaftJavaEhitkas (JVM) ERERFAAARIN o Apache Kafka wikisZ4EER] FHRYFEJavaFl P im B EE o

Apache KafkafEFRZH
Apache Kafkafzg 28 ~ AHuLEENEHE « 151F - sotimil « BRERIE - FHRIFERIRR0HE

* KafkaBJRRIZE  RENEIE « ERKRBHAEITERA - AR RS REERAREANERBRALE -
* KafkaF] ATEEH EB R EREAENES (BEERE - 88) M BRI EMEIRNE -
* KafkafEHARNEERZEN - SOERESHARAREINRTER « UELEPCHEEREREE

* 52 NERKafkaZREVAFCE RABARTS F - i E G B E SRARFWEBRRRLHEE « L EFIREFRR
UE (FINIEZEMFMRZIHHDFS) EITRIE o KafkaEiiESFMERHRENH R ~ WS B ERE(FN
BERARIEMEGRAHRIE o MR FHEERERE « BERZESEERRNO M ERMER -

* RRAFIHAZERESTRERSERRERNERER - HRRBWABTH SRR REEFHE - ARBR
A SERUHEMASNEESHEE  UHE-DHENRERRE - I - HEMEXENREEE LS
HRSSHERANEANS « ARBHEME 'XE) T8 - E—TREFASETRILABR ERCHNEEE LM
bR~ R EBRHNNERNREMENTE - RENRIERRAEGEARILATHERGERE - BREREE
EEREBERNEE - BUARFERRIZMER -

* FHRRRRARERFN—BEN - HREEE SRS EIEF B HIERF - RRFXEIFEX
AffFscEr BN « RILENIEERAREZENRAEIRSR « ERMEENR

* KafkaRJ U3 D BTN R AERISMNERIR SR AC ER © UILSCERA BN TERR Z R B « WAl AR IEHRIERE
FIRVERREDHE o KafkaBYsCErBRMEThAE R IR SR L ERZA -

Confluent

Conflent Platform@ ¥R & « EFEERIIAE « AliZBIERERAENMEEER - ERRNRESHREE - X
LD EEE - TRARKETHIZREEK o ConflentHApache KafkaREIRAIZFAITHE « MU ERKINEETE
BKafkaf1BZ - EIRFfbfKafka BIEEIZMEIE - N5 ~ BiES0%ME EHsF100 A B X IRBER R
fity ~ REB9> 1k 2R 1F BB Conflentff o
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A aE#EConflent ?

FERGELEAFENEAEE—NEFRXEERIR « Conflentr] RERREE 2 AN NIRACEHERER
B~ IS ERBENER « WUATRBIETME « WEEEAI SN « BBGERRHERZRM -

+EEZConnFluentfy AR ?

Conflent PlatformaJ ;B /G I E R A IEEN S 2EE  MIER OERES « AINERNAERRN RS 2 HE
B ES - AREME  Conflent PlatformA] f{EE R R Kaftka 2 BIRVELR ~ EEHRERRER « UKIRE
B R B 1EKafkaBEHEZ24E o Y15 ~ Conflent PlatformA] BiY £ REARTS - 2 ERSENB T SHEIBEENS
TEFEAZER « UREEEAR « MARFSHIOT ©
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https://kafka.apache.org/

* * KubernetesfJConflent ° * KubernetesfJConnent2Kubernetes&3E# o Kubernetes 2B ZIZMISE T SFE
FAREANBISTHEEMEK « E LB KubernetesBIAATHAE o ¥t Conflent Platform ~ E & AN
{EKubernetes_EIKafkaZBEIEF « Uk B CHARNERIEE R ERRTE -

* *E}EF KafkaMIConfluentiE %28 &% 23 FiKafka Connect APIfEKafkaBiZ EHM AL « FINERIE « &
IBEMATE « ESRS|IFNEREZRAL ° Conflent HubiZ A FEAVERESS « AN RS EUIMNE R RAIEI
22\ BRI N R A S IBERAS « WA K Conflent Platform o YNZEsE4REBF KL « :ERE] "5 o

*BRTERE - REBFEHTE  HERAREREERINE - EXRVFZMEICIIERS - BFF
B ©

* * Confluent®= &AL - "G EFEERE—IE - WHEREGHESKETEL —FERERTIS—E=E - =
SEETHEZENRL  SREREGEHENRE °

* * ConfluentBEIE K} F#igs - “BRIERENNERENHE « DEEXN -~ DEEHE « UREERNBEEH
£ - eARORENEEERERE - MBI THITFEH « ARERERTERE « B EXNEEIES
HHNRERERE - FARENRTE -

* * Confluent replicator o “:BEEZEER PO MEEZ([EKatkaREEFLEAF TR o

* DEF#E o RUEALCREENZIRMUEBFFAEKafkaBIIVEIE « BILHEEEQEMME - EEMRE
BfFRE  CREAFEESEFERE « REMMREEARSNmIfHREFRE L - TRTEAE

* * Connent JmsF R i © * Conflent Platform® & & At KaftkaBVEImsi B BRI B s o ttKatkaFA FimE{E

TJIMS 1.11Z#API ~ fEFKafka BrokersfflZ&&im « IR EFERNEFERIMsHEERER - MARBE
L KafkaBULIRB HIIms B IR, « BIENAETEEA o

* * Conflent MQLtT Proxy ° *{gt—REEMQITEE N FE BiZ2MER EKafkali G 7% ~ MAREFEIIMQLT
RIERER

* * ConfluentZZ9MIHMET © * ConfluentZ 2 IMIFE T ] B K #11E = Confluent Platform T EME RN Z 21
At o BRTA—EIMIFER AT fitConflent REST ProxyfEf8 - BI#BIERREAEXR « Ui EN T REEEE
mKafkafYEK ° 5 0]:EConflent REST Proxy A B inF|FiKafka{IEIE XN ZHE L2 INEE ©
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Confluent.tier.archiver.num.threads=16
confluent.tier.fetcher.num.threads=32
confluent.tier.enable=true
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confluent.tier.backend=S3
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confluent.tier.s3.force.path.style.access=true
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Connent S3’&1%33

Amazon S3 Sink Connector& {Avro ~ JsonZ il oA I « #&Apache KafkaE @ERVE I EE
HES3H - Amazon S3 SinkiEiZ2sE E HitwzaKatkalIE R ~ ABBERER LEES3
FETHARBEEKakan ENENSEINER - 8 —EBIRNEREZUSIYIMLRT ©
TIRBBERIBEEE « KafkaD & « UKRIEEREIRIERRERS

FUREF ~ HfIG RN AIERAKafka S3IZEULEEIZSS « HEtKafkalBI B A REEFERNEE - 18
IERAIEAF ~ BPIERBILAIConFluentEEE ~ BILREBAR OHAEE ©

1. #Conflent48it & Conflent Kafka °
2. BREMHREEERIRS ENERIK -
3. FEHMEEE

Export CONFLUENT HOME=/data/confluent/confluent-6.2.0
export PATH=S$PATH:/data/confluent/confluent-6.2.0/bin

4. HPEILFConflent Kafkas® i€ ~ REGE Mmps FEI—EGFRERK o EHHEEIIZookkeeper
* Kafka ~ Z2#8& &% ~ Connect * ksql-server ~ F#EFIFLERIK ~ Wit [$Confluent_home 1R EE BRI
REIEZR - AR TYEA)

root@stlrx2540ml-108:~# 1ls -ltr /tmp/confluent.406980/
total 28
drwxr-xr-x root root 4096 Oct 29 19:01 zookeeper

root root 4096 Oct 29 19:37 kafka

root root 4096 Oct 29 19:40 schema-registry
root root 4096 Oct 29 19:45 kafka-rest

root root 4096 Oct 29 19:47 connect

root root 4096 Oct 29 19:48 ksgl-server
drwxr-xr-x 4 root root 4096 Oct 29 19:53 control-center

root@stlrx2540ml1-108:~4#

drwxr—-xr-x
drwxr—-xr-x
drwxr—-xr-x

drwxr—-xr-x

N Y N N TSN

drwxr—-xr-x

S. BRIEZookkeeper o MIREEMATARDY  AFFTELETAAS -
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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#

ELAAERE R ~ JFIEFH T TMEMRES) o xxBE o RIFFER ~ BEE={IZookaE EF Ae#EEKafka °

6. FKMTE T/tmp/confine.406980/zookeeper / data) HiEI—{EEBEM—IDEIMYIDIEZE :

root@stlrx2540ml-108:~# cat /tmp/confluent.406980/zookeeper/data/myid
179
root@stlrx2540ml1-108:~#

BERREREENIPABLFAMYIDIES - HFIERFXF « B  EHF0 ~ FRF > FXF >~ ksql-

serverflschema-registry4HAE o

7. BEKafkaBRTs o

root@stlrx2540m1-108:/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 1is [UP]

Schema Registry is [UP]

Kafka REST is [UP]

Connect 1s [UP]

ksglDB Server is [UP]

Control Center is [UP]
root@stlrx2540ml-108:/data/confluent/confluent-6.2.0/bin#

SEAREA —EERERIK « AN HREE - TREEFRT  REEEESKE A ScE) - Al
FRERRFIOERE BIEEHIT
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8. /A Tlconfhube-hubl Z#EKafka Connect °

186

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



Completed
root@stlrx2540ml-108:/data/confluent/confluent-6.2.0/bin#

et al LAER Tconlume-hub install confluentine / Kafka-connect & s3 : 10.0.3] RZEEAFFERRAS ©

9. #k785& » Tlconfluentinc ~ Kafka-connect ~ S3] Z#H? [/data / conflue/conlume-6.2.0/share/conflum-hub-
sue-subs/confluentinc * Kafka-Connect ~ S31 H o

10. FE2HBY Tconfluentine - Kafka-connect - S3 REHIMIER IR ©

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#

1. {=1EConflentARFE AL EFTERS) ©

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#

12. £ T/root/ AWS/IDes #E&ZE 8 EF DM Z LI o
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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. FESDSE S| AT R o

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. B ES3FIBucket’BAERISIIZINBIAAIE ©

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. BB EASIHER ©
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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. £ A S3HEULRZEIEER ©

189



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:~#

17. B SZFULEIARRE o
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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#

18. 1B ECE: « RESHEWNBEERBFERIE -

root@stlrx2540ml1-108:~# confluent local services connect log

19. FEEHEFRRFHEE -

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. 1BESIHHEFEHRMMG -
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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#

Ko
i

B

21. EEER:

AE ~ BRIT TS » REEERIESIERITHIEER RS -

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. ZEYENEEE ~ s5(EMavro-tools-1.11.0.1.jar (AJTE "ApachefFtg") o

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#
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S3 Ingest and Retrieve

== |ngest rate == Retrieve rate
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kafka-acls --bootstrap-server localhost:9092 --command-config adminclient-
configs.conf \

-—add --allow-principal User:<kafka> --operation All --topic " confluent-
tier-state"
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