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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::>

N RIEFRZ B HRECAIEH,
12. BIERARSS #hE kAR



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::*>

1B ERGHAER,

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. gIZA P A,

sagemaker cvo

snl-01

sagemaker cvo

snl-01



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

svm_sagemaker cvo snl -user s3user

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

Vserver User ID Access Key Secret Key

svm_sagemaker cvo snl
root 0 = =

Comment: Root User

svm_sagemaker cvo snl
s3user 1 0ZNAX21JW5Q8AP80CQ2E

PpLs4gA9K0 2gPhuykkp014gBjcC9Rbi3QDX 6rr
2 entries were displayed.

sagemaker cvo snl::*>

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

sagemaker cvo snl::*>

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

-vserver svm sagemaker cvo snl

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

s3group -users s3user -comment "" -policies FullAccess

sagemaker cvo snl::*>

15. ENFSE ERIETFED B



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

EMAWS SageMakerllFEAWSEIC B, BMUATHE:

1. MR IEERIE IS A B B~ EHGAmazonSageMakerFullAccess IAMZEREEFA
BAmazonSageMakerFullAccesstX [RRVII B, 7EULIIEHR. ARETMEH,

2. BERHEUTEER:
° EIRAREBIER,
° IR,
° EEIRIRR.
° %R BB AmazonSageMakerFullAccesst RHIIAMA &,
> rootif|a]—E Mo
° INEBEA-FEEFEBE XINE,
° REBHRRINED,
3. EIIGIEH. SageMakerSEffli¥4R(E B0 FFA:

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. BEHAWSEIZ A,

)' & — 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

Notebook instances C s Create notebook instance

Studio Q. Search notebook instances 1 w 2 &

Getting started

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. ¥TFFJupytersEI8 =,
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6. BEFRERiEHEHIEEH Cloud Volumes ONTAP %,

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. EFAWSH TR E S ETECloud Volumes ONTAP % _ERIERITEIE D ER.

11



sh-4.2$ aws configure --profile netapp

AWS Access Key ID [None]: 0ZNAX21JW5Q8AP80CQ2E

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

Default output format [None]:

sh-4.2$

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

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

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

sh-4.25S

BTFHEEF S8R

TELRIGIEFR. FIVERT — 1 RBEARLXHIDBipediafV#iiEsE. MEFWikimedialll B &2 RS B 12X
LA,

1. MDBipedia GitHubfiI & T #IEHIREEIRE, BER L —TPERNERZ IR,

12



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. BEIEEHIZICloud Volumes ONTAP I &. HEAAWSHSITREMSIEFED R FITIOE,



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. PUTEARIGIE BB RIREN S NTHRETES3TFE D R EIERE Tk,

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/

2023-02-16
2023-02-16
2023-02-16
2023-02-16
2023-02-16
2023-02-16
sh-4.2$

19:
19:
19:
19:
19:
19:

19:
19:
19:
19:
19:
19:

27
27
27
27
27
27

PRE
26774
72727

4493
2825
1590
2245

I9IE MJupyters i A BN S A 23RY1E

dbpedia csv/
AUTHORS

NEWS

README
deprecated. txt
getopt-parse.bash
getopt-parse.tcsh
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In [1]: pip install --upgrade boto3 sagemaker

b

Looking in indexes: https://pypi.org/simple,

https://pip.repos.neuron.amazo nNaws.com

Requirement already satisfied: boto3 in /home/ec2-

user/anaconda3/envs/pytho n3/lib/python3.10/site-packages (1.26.44)
Collecting boto3
Downloading boto3-1.26.72-py3-none-any.whl (132 kB)

132.7/132.7 kB 14.6 MB/s eta 0: 00:00
Requirement already satisfied:

sagemaker in /home/ec2-

user/anaconda3/envs/p ython3/lib/python3.10/site-packages (2.127.0)

Collecting sagemaker

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

668.0/668.0 kB 12.3 MB/s eta 0:

00:0000:01

Preparing metadata

(setup.py) ... done
Collecting botocore<1.30.0,>=1.29.72
Downloading botocore-1.29.72-py3-none-any.whl (10.4 MB)

10.4/10.4 MB 44.3 MB/s eta O0:
Requirement already satisfied:

00:0000:010:01
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)



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. FUTHER, BETEIE (dopedia csv)FEH ontapbucketl Hl28F JFERAJupyterEidasLHl,
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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. LITIBIG I MBEERS | ZIATE ARG, BT EBIBRERRIEREZ T,
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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()



BRI B PRI HMX 4K ontapbucketl FAFAWS SageMaker#/l 885 S JIERIEE S Eo

arn:aws:iam::210811600188:role/SageMakerFullRole ontapbucketl
AUTHORS

AUTHORS

NEWS

NEWS

README README

dbpedia csv/classes.txt dbpedia csv/classes.txt dbpedia csv/readme.txt
dbpedia csv/readme.txt dbpedia csv/test.csv dbpedia csv/test.csv
dbpedia csv/train.csv dbpedia csv/train.csv deprecated.txt
deprecated.txt getopt-parse.bash getopt-parse.bash getopt-parse.tcsh
getopt-parse.tcsh

In [5]: 1s

AUTHORS deprecated. txt getopt-parse.tcsh NEWS
Untitled.ipynb dbpedia csv/ getopt-parse.bash lost+found/
README

In [6]: 1ls -1 dbpedia csv

total 191344

-rw-rw-r—-- 1 ec2-user ec2-user 146 Feb 16 19:43 classes.txt
-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

4. BohEIBTIAMIEM L. RIGHETIR AT DRI A A&, BlazingTextE AFNultk ZERT LU
FiZt& U RARICDBPedia#iB SV MINIE G, THNtkSHEREFEME, o transform instance F{T
NABFENEEEME. SERPythonZ IR R,

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 =" 1label " + 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)

Hid:

[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

S. BRIV ILAVI)I&4ERE E£E)S3. LIESageMakerr] LUERAERMITINGRIEL, SAG. FEAPython SDKE
MY R R FE D RIS E,
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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)
il

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

6. ESILIREMPFEBERMBNBHAMAE. LUER B LUWERAERINGELEH, Bl
sageMaker.estimator.Estimator AAFREEIIEIAIITR,

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))

Wi

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. EXSageMakerEstrlmator B R REEEESE. 1Ecd.4xlarge3ff] L FE AR MIFE L EDBPediaiiE
& BillgRe A5
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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. HERIIEBEMEEZENIEF., Ak, FEIE sagemaker.session.s3 input BIEBEBEHFINR. H
BERBEIREP, UEEEER,

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. Rl Epifa. BETRFWSERER, ERILUEIRENNSIFHED BRPHFIZIIFINNES output_path 7E
hEEF,

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

7-30-748

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

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

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

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

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

16016 secs to identify 0 gpus

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

Number of CPU sockets found in instance is 1

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

Read 6M words

Number of words: 149301

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

Loaded validation data.

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

Average throughput in Million words/sec: 10.39

Total training time in seconds: 0.60

#train accuracy: 0.7223

Number of train examples: 112000

#validation accuracy: 0.7205

Number of validation examples: 70000

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

Training seconds: 68

Billable seconds: 68

10. SEISERRE. BT IEYIRHRELERE JJAmazon SageMaker LBt Eimm . LAFHITTM,



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

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

)

Wi

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

. BNERT. BRRE—MEIRRSHTM. LUSERINE k Fll. %8 kx EEEEXHH.
In [17]: payload = {"instances": tokenized sentences, "configuration":
{ AL k" B 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. MBS, REBRAMLERE.

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

£5i

RIBLLIGIE. FUERIZ KA TI2)Ma LU&EiE NetApp Cloud Volumes ONTAP FYS37Ef& 57 ES
MAWS SageMaker JupytersEic 4 B/ [m]NFSEIE, X7 7E A LIS MNFSFIS 315
A HEZEREEIE. MEZIINIERF,

MEREHENER
BTVHEAXIXHEFREENESER, BEFUT M / Siik:

* f£fSageMaker BlazingTexti# 1T 753 2
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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"

* S3 WRIFEA ONTAP hizsz 5

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

Apache Kafka L{Ef1%5NetApp NFSTZ{i#

TR-4947: Apache Kafka L{Efa#5NetApp NFSTEE—INRELOUEFN 14 RE

NetAppZaElShantanu Chakole. Karthikeyan Nagalingam#lJoe Scott

Kafka@— MR HDNAHBITFEREERS. BE—1MRARNY. AILUERASHEHEH
B, fABIKaftka. NAARERFA UIFEREMI EMHAITERIES AMIRE. HTFKafkaBBER
SRENAAIY B, Fit@EEABUEZERER A REHANBZE SN EHERRTA
E;I'iﬁﬁo ERBRaEERLE. MibiEsiRiE. BirlENRE. BERE. KEDHh

BIANFS EWIE EKafkaiREiz1TRIF. 1B "SRR EREE" TEIAENFS Liz1THIKatkaE B I A/ NS EFT 5
XHAE. @SR 2ENAREFER. X— 1T EEMNTER . AAETFRETEREPEN. HIF
BKafkaEBM AN M EHITEROX, EelLURRIEMIFAEE "Ithad,

IXHENAT LT E-:

* SHIREa R PR R WIE

* BECPURI A= AZEEI/OF 8]
* KafkafCEE TR E BiE]E R

* BIRMAERIF IR RAIERE

LB tKafka L {Ef i FEFANFSTEAE?

Err N AREFTRIKafka TIEAH AT LUIEN BIEF Z BIRATVRRAESIE. BUERRBHEFMEEKafkaREEH
AIKafkaRIET mH, Kafkath ARTAMEMHTIEME R, E@IRBEEN D NIK. AREBIERFEHX
LEOXRILME—R. XRATKRE. MREKakaLBHIAEHIEEE SREEM. NFSELIEE RIEHENT
RMIRE BT &SR W TFARRE, ERERELRETHREDASEN FEHHIEIFEHRN. X%
#HiKafkalF iR, RIEBHRELELRET K.

HthfL B efE:

* RAE. NFSE—MEARMN. XERERLE. RIPAEANFSEIAERD S EEERK TR,
* A NFSE—HARIMN. ERSEALEFEN—MRENABRANEMIIERE LKL F.

. giﬁ%"ﬂlo NFSE—MATREXHHEENRMAERSRE . BT EERINEMEEMRENE. Rt Tk

* EREIE, P EIENFSETAL BANE R R LR R R S ER R
* 53, NFSEIRESHRXA RS, WAL T HEBHNRIFISEHER,
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N 4EENetApp R IEKafka TIERE?

g‘%’*pp NFSSEMEHAIAZ NN ESTE. ATEHREWENASTHE, BRT NetApplIEEZIN EXREEUT
LA
AEQETEES
" Al RAERIEE
* SR % (NetApp ONTAP B HIHAEE XS T3 5)
" BRI
“RIENRE (NetApp SnapMirror), *EHIIER AR EMIE, &AL MEMIERBKEEH NEBFFRO LB L

45,

° FERSMZ B4 (EANetApp OnCommand H#ITEEMEIE),
o *AHFH, *EEHATFEMNTET R EREENEIELIFIANRRENE,
o TTHMRME, LIFS&SBEIRNFSE iR EHEMN,

NetAppf#/R 752 for flyfn @A for NFSEdn 4 IKafka L {Ef#L

KafkaBV B BRERBEX R ARTEPOSIXAnE: FIUIXFSEextd, KafkaR REHFES
£ BRI AR HIBRXLE S . FFEPOSIXBINX 4 RS 2 1F B HE 5% LUAR 45,
BE. ENEENXXHHIFRE S| FYERERIRZXHEF. NREKEXHFRFAEETNEE
1. NINFSE P EERECEEEARHSETER. BF EEBCHEHENXEEEESE
FIFRES. ELNFSEFIRERNFSARSZ 8L FERRZIER. HERBENINGRE—X
KA B E iR BRI THBRIEE, WITHEEMANFSEENEDR. EHNFSE
PimE T4R 4k

BT L1TH. EANFSV3ARSBHFMEMNEAKatkafCIBE =B ERM, B2, NFSv4 MY BB —LEThaE. A
LUET 781 AR 55 28 3T AR AR FEfE S P S SR ARR I ) @R, T35 AT IETHRERINF SRS BB S E X T A
FRE R IHREEIRLENFSE P, ARG, éﬂ?—“r#%ﬁﬁiﬁt NFSEF IR EIEBUHEEEIE. HATFRSHRE
B, RIANFSVAREIRME T SEEEN. BEIBFiNLE. LB EREIAINFSARSS 28 LHE ST 1351t AT %EINEE,

NFSARSSBBMINFSE FinFEHITUTENR. 7 i IEBERE R SR

* *JINFSE P i (Linux)Fr BB ER, “FTFXXHET. NFSERSZBRE@E T —MREHITIHE. IERAEIEMIEET
F XA RRRRRDERE. NFSEFIMBENAIFNFSIRS B EFEEMRSHIER T IEMERREEE. NetAppBEFEAXLE
BENEH T FELinux NFSEPif, BHEHNFSE A iRIE{ERHELS.7HIRHELS. 15 & ] B,

* JINFSERSZERFIMMIER, NFSAIRSZBBRERGFITFIE . WE. RESBEBEMAFTFAXEMECHEZE. U
ILEEPOSIXIENX . KA EXRITHANNXMHE. NFSIREB[B=BOIXHILPrIPR. MMt T SENEmET
72, ONTAP NFSARZ 23 EEHE&hRASONTAP 9.12.1. 32 EItLIhEE,

BT FINFSE FimAlARSS 28 1T LIRE R, Kafkar] AR £HIR1F ML EIENFSTEEMFIB L E

REIRIE—RIRMVE R EE

FEREIE A E. 2R T ABNFSVIFiEEHKafkaSRB T/ AN T X EF D EC
FKafkatfE. MEBRBEREFHINFSV4 EEHNS — MR UPRITHBERZEMARIE
PRI Bfro
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KIEgE
IR BERTTAWS £iE51T. TRER T AFEIENARFAAGNIFMRERE,

TEAaH NGECE

Confuent Platform 7.2.1kk * 3/MZookepers—T3.xlarge
* APNIEARSS 88—r3.xlarge
* 1/ Grafana—T3.xlarge
* 17EHIHI0—T3.xlarge
* 3N EFEMERE

FRB TR ERIRIERS RHEL8.75X E S ki
NetApp Cloud Volumes ONTAP 3245 B 532 fjl—M5.2xLarge

TEEZRT RS E NREMECE.,

Text
E Private subnat :*.-:"g Privale subneat E Private subret
v (@ @ B =
[y

IRNEN]

M5a

TTITT

parfermancs tasting

200GE valums

e T A
Kafka cluster : «0 “ 500G8
PrOGUCHTCONEUmET i xlarge SU— Cloud Volumes
- * ONTAP
NetApp

E =8 8

3. darge

LOMYTRAS
I, YEAMERT — MU mKafkafE B, HR =T mZookeeperSE S1EE RS 25 LIETT,
o *USEE, *BATEm AT A FPrometheus-Grafanazl &

*TRAE, ATERIEOHE. BIMERT —TRIRN =TI &8, ZEET UERHEAItKatkadEs,
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s 17, *FANMER T — 8T S NetApp Cloud Volumes ONTAP 245, % SEIiERE T #1500 GB GP2
AWS-EBS#%, Alg. XLEESBEILIFEA—TNFSVA.1EAFE|Kaftkate i+,

B HFE RS 2515 KafkafI BN B . Zookeeper Swarmt 2t

Mzt 757%

1. ¥ -is-preserve-unlink-enabled true FlKafka®. W FFAR:

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. BT AR KPARIKafkatRBE. BEFINT:

o *EERH MTITEFAERIONTAP 9.12.1H/ZIENFS v4.1ARS 28 ENetApp CVOSEFIEE, XERIE LR
#FETRHEL 8.7/RHEL 9.1,

o *EEB¥2 *[RImNF SRS 23 @ Foh 2@ B Linux NFSv3iR$S 28
3. TEXFMKafkatE gt LEOIER T — NER T,

= c 3

# kafka-topics bootstrap-server=172.30.0.160:9092,172.30.0.172:9092,172.30.0.188:90

F. - "1be t C : L
Topic: a opic Topicld: 2t ¢ BSHK v-pg PartitionCount: 4 Replicatio
min.insync n

Topic: a_demo_topic Parti 2 Leader:
Topic: a_demo_topic Parti 3 Leader: 1

1# kafka-topics bootstrap-server=172.30.90.198:9092,172.30.90.163:9092,172.30.0.221:99
escribe --topic [+] mo_topic
Topicld: AM Q IhaquCG3Q PartitionCount: 4 ReplicationFactor: 2
1,segment . byte

Configs:

Topic: 2 toplc artition: @ eader: 2 Replicas: £,: Isr: 2, Offline:
Topic: __a_demo_topic . : : g .
Topic: __a_demo_topic Purt.t.ur' 2 Leader: 1

Topic: _a_demo_topic Partition: 3 Leader:

4. PR IMEEI XM N ERENFCEZE IS, XE2FEABRIAKafkafi & F1ztiproducer-perf-test T A 152
Ay

./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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5. BfEAtelnetxE NEEEHIBroker-1HITBITIRINE:

° Telnet 172.30.0.160 9092

° Telnet 172.30.0.198 9092

T REHEERTWINEH LHRENRIE TIRRNE:
shantonu®shantonc-mac-8 ~ ¥ telnet 172.38.0.160 9092

ected to 17
e

 foreign host
mac-@ ~ % telnet 172.38.0.198 9@92

77

6. AT iR SBUEANFSV3FEENKatkaE B R IR E L. RITEXBNERE LB T 2 XEH AT
2o PEXEFHDEESMERARITH kaftka-reassign-partitions.sho FAIEIT:

a. T FKafkafRBFPFRIR N ETAEH D ED XK. FANERTEBWNNEFHDEEEISON (XRAXMME
BFHITRY)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. £ EF D ECISONFEGHRFES /tmp/reassignment- file.jsono
C. LfrnXEMADEIERUTmLMAAL:

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. EEMEFRDE/NOME. HRIBHITHS —TUETRAREERR. EANFSV3EFEENERTITE— 1 E
1aeB’JEnp%|ﬂF_ﬂml7E AR ERRR. MEANetApp ONTAP NFSv4. 1 1EiEEHIEEH 1 NITE B B EHEIETT.
B R E R T,
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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 9892

Trying 172.30.0.198...

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

° cluster1-Broker-18F EIRES.
° CLUSTER2-Broker-124%%,

S B KafkaAEBERE. ATUBAEELE. E£ANetApp ONTAP NFSv4. 177EEHHITIEEMER 1B 7T T4
M9 X. MEREANFSVIEENER2NI A EHTHIZENEG R NAMERE . FTEERTERE2HNNKX
B TE. X=SRENFSVIFME EXR)@EAR #ITEGR. RIERAREE,

Jdemobroker_demo v 1/ __a _demo_toplc 1.b3

5 S5ep 1

@ Sep 19
foemo/broker_demo_L1/__a_demo_toplc 2

obod ¥

) 10:22 . nfS00000R0025FI1d5500000046
10:25 .nfsB000000025F91f ceddoRdDs7

d . LMoEX

log
). timeindex

oint

TERRTfEANetApp NFSV4 1 TFEEMFEEEF 12D X,



N LEFERE FKafka TIEfA E A INetApp NFS?

WE. EfFEBKafkaPINFSTEER. BE—MERA R BT REMEGRREREA . &rLL
tliEmAKIEFE. FHBNetApp ONTAP ZigRAMIEKafka TEM &, XEFEARXAILUEEFE
RIZEHH. B LA KatkaSE B R TR :
* *IE(KKafkaKIEERICPURI B, *“FERAHEAINetApp ONTAP 125N I/OREESRIEHD B, MR
HCPULB=ZIE,

 *REMENEIER, *HTF 2 ENetApp ONTAP FiEEKatkaRIEET R Z B HE. Fit51EFKafkaZfE
Eb. B9 ESEAI R AEE R B B RIFNRIE. MITHEEENIE,

* EENE. BT ARERNFEERTEINetApp ONTAP H#ITECE. FLbE A AILAF]FONTAP H3RAY
THERIFABR LS. BIANSERISdEE . EE SRR PR IR o

BATESTIFNERIMIA S G P XA #H1T T WX IIE,

B 7 KafkaftEEHICPUR) A
BAITLI. HBAWER Psperate KatkatEli HETARMITIEREN, BCPURIBEETFEDASHT, X7

PNEBRIRANMEER. BEFERAINARE, ZKafkafEBFEEAONTAP FiEif. FNEBARCPURIBREBR. M
BCPUH|ARAEN /R H L B FDASHIKatkaRBF R AR E

RMIRE
TRETRTBTRERRCPUFIARERIBERIIFREE.,
SaI=Ake IRECE
Kafka 3.2.38 /T H: OpenMessaging * 3“MZookepers—T2.Small
* 3IMUIEARS528—i3en.2xlarge

* 1““Grafana—c5n.2xlarge

* 4NE=E/{ERAE—c5n.2xlarge
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Fahfkt RECE

FIB TR LRIRIERS RHEL 8.7 B Skt s
NetApp Cloud Volumes ONTAP S2f§ ATy 25 f5l—M5.2xLarge
BEEMWATA

MR RGP ERNEENIX AR "OpeniE B £1X" 1222, Openmessaging AN ERHl. RZIESRH
; ENER. BFES. MERMMASIBRMETIVIES, EETESRWASFINTESHLEBEEMRIERN
B #EF. TERI T OpenidE B in5SKafkafef I3 B,

Sk [ ]|

F
g2
two maunts far each broker S a—
- Ea S -
E
- 1 B s | B
H‘—R_.___Wﬂmmnm tasting - D —.
o Lsg Pt
F“\mmﬂgﬂe_ﬂ E : _i 250GB each
E —— %L 1D
i[:jg fiuent kafka clust == =
can Hg:n ustar E@ﬂ} Fj{} > D —.
Producan CORSumer swism p—— _._f__ﬂ\\ D _-
ohn Zxlarge
¥ | S
OPENMESSAGING CLIENTS ] o

moniforing

*CUHE, REART -1 =T mKafkafsf. HF=TImZookeeperR GE T AMRS#E LE1T. S MIEHE

I—ME ALIFRKERHEINFSvA 1 R EEEINetApp CVOSEH EH—1 5

* I, BTN R AT Prometheus-Grafanal &, AT AEMRIIENE. FHIHRET —MRHBH=T<

8. 2R LIERMHEREKafkas B,

* *1FE, *FAVERT — BT =NetApp Cloud Volumes ONTAP 241, %32 E3£E T 751250 GB GP2

AWS-EBS%E., fAfa. XLEEHRIBIZALIFIEASTNFSVA 15 LT EIKafkageB .

c BB, AN A AR AT B E T & EKafka B M OpensE B T{EME.

36
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https://openmessaging.cloud/
https://openmessaging.cloud/
https://openmessaging.cloud/
https://openmessaging.cloud/
https://openmessaging.cloud/
https://openmessaging.cloud/
https://openmessaging.cloud/
https://openmessaging.cloud/
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

* /T LUTAE: * OpeniH B BEAENIR(OMB) LIFAHECE . HIMsE T — 1M BEIREFELER. HETH

ERRAT XX,

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

ML 75 5%

1. IR TR EMIER. STEHEEECHN—AREESER Swarms,
° *EEBH1 BT NFSHKafkage s,
° *EB¥2 *E T DASHIKafkate 8%,

2. fEFOpenH R <. EENER LALLM T IERE,

sudo bin/benchmark --drivers driver-kafka/kafka-group-all.yaml
workloads/1l-topic-100-partitions-1kb.yaml
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3. EFREEFEIEAHHEIM. CPURMMARIERIEGrafanard, £ FRIGE LU TRF!:
° 10, 000
> 40,000

> 80, 000
° 100, 000
MELER
¥iNetApp NFSTFiESKafkaE S EEEM M EEME !

s A LUECPURI BB ERBRRII =92 — *5DAS SSD#EEL. NFSTERIATEfRE FTRIRACPURIBERER;
TFEEMBRIREFERN5% IS E = RR32% A%,

CCEREREFERT. CPUNRBARZBHLD T =&, *EMFEARARE. BBEEFREM. CPURIAZXRAIE
MMEEIM T EAES. BE. EADASHKafkaVIEHNCPURIBRMBIREFERMN31% EARIRSESE
BI70%. BMEMN39%. 1BZE. TENFSTFfE/GIR. CPUFIFRAZERM26% LA FI38%. 11T 12%.
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b, HEE5XE)100. 0008Y. DASERAICPUFIFZHRLENFSERIE,

REMEREER
BRI, KafkafCERTEERHZENetApp NFSTFERRERE TR, HKafkafBrPRIRIERGY. AILERA
BHERNEIDIETTRN RS AR, TR AGE. &M HFETDASHKafkats

. ERSEMMINEITRIRFIAE ELERSE. XIFEHEN. HFETFNetApp NFSHIKafkafedt. &
RAIBRF LM TRTRY B E B RIREEUEH U ERIEERE,

RIRE

TRETT EANASHKafkaR B HIFIRECE
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Kafka 3.2.3 * 3 ™Zookepers—T2.Small

* 3INMIEARSS28—i3en.2xlarge

* 11 Grafana—c5n.2xlarge

* ANEFEENERE—Cc5n.2xlarge
* 11 &E1PKafkaTs ss—i3en.2xlarge

FTET R ERVIRIER S RHEL8.75{ E sk 4
NetApp Cloud Volumes ONTAP 325 BT L f5—M5.2xLarge

TERETTETNASHKafkaf BRI,

E AWS Cloud

= Privale subnat

Zookeepar [ ] t2.amall
F 3
¥

Y
gp2
wo maunts for each broker g e, —
a > [ FR— D mé.2xlarge e
‘-_\\—\___Wﬂrmnoﬂ tsting I D —.
e M5a
[ E@% : . | oo
E ol 10
E:E:::I-E confiuent kafka cluster, [ =
30n Zxdarge [m] ! _,é'\ > D _.
Producet/Consumar swanm ;]’_’ _'_f' \ » _-
v N
OPENMESSAGING CLIENTS ] es2dnge

moniforing

* R, *—M =T mKafkafk B, HP =T mzookeeperSe 51X T ARS8 LiE1T. B8 MRIEHERINFSHE

. ALEE T ALIFEZEINetApp CVOEHI LB —1E

* 517, Prometheus-GrafanatE &M N T = TEEMRITIEAEHN. RISERA— RN =T &KL

R lttKafkaSeBE H 1 ELfE A,

* *1ZfE, *— PN BT S NetApp Cloud Volumes ONTAP S2fll. %L E3 % 7751250 GB GP2 AWS-EBS

E, Alg. XEESBEITALIFEEANTINFSE A EIKatkaEEEH,

CRERE, ANRBAPHN— k& TR EKatkaE, JKafkaUEIEFE T AT, o
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replica.lag.time.mx.ms REANSBE. HAXRE T MISRIIZFHIFFET RBNEE. TR
BITRARFINTT R ZEIREY, EARFEMISRYIRFHERZAIEID,



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

M7 5%
1. I T AR EARIEEEE:
° EFEC2HIR &SR,
> EFNetApp NFSHIBI S EEEL,
2. QBT — 1 &EMKatka TR, HEESRiGKafkase B R SEE,
3. EENEE LR T —RAIEE. HESMIE LER T A£9110 GBREUE.

o BT+ EC2RVERE, “BistKatkaXIEEHIER R /mnt/data-2 (T FEIF. Hcluster1BIBroker-1 (i
F)o

° EFNetApp NFSEYEEEE, KafkafPIEHIBEE REFEHENFSH L /mnt/data (FE FEIH. Acluster2
#IBroker-1 [BiiH+F])o

[root®ip-172-30-9-185 /17 &f -hT
x

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

devimpfs devtmpfs 316 0 316 X /dev devimpfs devimpfs 316 ® 316 % fdev

tmpfs tepfs 36 0 36 9% fdevishm tmpfs topfs 36 0 316 % /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 O /sys/fs/cgroup

Jdew/mvmednlp? xfs 106 3.16 7.8 31X/ sdev/mmednlp2  xfs 106 3,16 7.86 3%/
/ibev/mmelnl xfs 2,37 176 23T 1% /ment/data-1

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

[root®ip-172-30-9-185 /]2 tmpfs tpfs . 26 8 6.2G 8% Srun/user/1000

6.2
172.39.8.18: oo nfse 35T 1996 34T ﬂhlttd-b.l
[rootéip-172-30-9-134 /18

4. EENERHR. Broker-1#EA L. LR KM RIEIRETTE,

o RIBAILF. RIBIPHIREA —RIPHERLERNE, ZAMUFEXEM. EFEKafkafiFrPIRIER
B LA T A TR

o BE R HPENIRIPEN DL FERNERSES IPHILE,
° IZID, IDEEEANIEPECE server.properties,
6. HECIPfE. E&EANRIE LB5IT KafkafRSS,.
7. —EREYiElfE. BRSESSEEMIRE. BT REEERTINENT R EEEIERTRRYBTEL

MERER

KafkaRIEMERE L FEERNNE, HNKLIM. S57EKatkafEB R {FEHDAS SSDAELL. FANetApp NFSH
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EEMEN,. MELXEBENRIET SFrENNEIERSEZ, XTF1 TBREMEIE. ETFDASHEENMER
18194855, METNetApp-NFSHIKafkafEB£ Y1 E B (8] R E) 553§,

HAT. BETFEC2HERZTE109HAEEMRIET S EEE110 GBAVEUE. METFNFSHERNIFEE3I D
TeEFTENME., HNEEAETEHTMERER]. EC2HXNERAERIEEN0. MENFSEE L. FRERBERME
AIEYCIEPIRENEY,

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

HFDASHIEE
1. ZHTHEMO8: 55: 53, 730F 4.

[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

U B WM

2. BURERIET09: 05 24, 860%45%R, AIE110 GBHEIBAANTE 105,

[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)

ETNFSHYEE
1. &P SMBEEIETEIA09: 39: 17, 213, TARBETRTEBAETEE.

Lo dmte M e W S e W e e ] MR R B AR et ke h e VRS § VRS R M F e SR 8 VA R Rl RS RS W R R Araears

[2022-10-31 ©9:39:17,142] INFO Setting -D jdk.tls. re]ectCllentInltlatedRenegotlatl
[2022-10-31 ©9:39:17,211] INFO Registered signal handlers for TERM, INT, HUP (org.
[2022-18-31 ©9:39:17,213] INFO starting (kafka.server.KafkaServer)

[2022-10-31 ©9:39:17,214] INFO Connecting to zookeeper on 172.30.0.22:2181,172.30.
[2022-10-31 ©9:39:17,238] INFO [ZooKeeperClient Kafka server] Initializing a new s
[2022-10-31 ©9:39:17,244] INFO Client environment:zookeeper.version=3.6.3—6401leda

[2022-10-31 ©9:39:17,244] INFO Client environment:host.name=ip-172-36-06-110.ec2.in
[?20272-1A-31 BQ+3Q+17 2441 TNFN rlisnt enuviranment:iava_uverceinn=11_08_17 (arn_anarhe

oo~ AW

HIBRERIIET09: 42: 29, 11545%K, 2IE110 GBHEHREANFEEI .
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[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)

MNFEEARN1 TBEIENAE. EEHRITINH. XFDAS. IWNIXFEEXRL4878,. WFNFS, LEMIRAE
B30, TEIERTXELER,

Time Taken for broker Recovery

50 minutes
40 minutes
30 minules DAS Based Cluster
20 minutes
10 minutes
MFS Based Cluster
0 minutes
110GB 1100GB
Data loaded on the broker
EEER

HFKafkafE B I TZE/E =8I NetApp ONTAP ECERM. FEULF(THK1E T ONTAP BFR B ZMEXEEINRE, MikA
352, 7ECloud Volumes ONTAP LEZE 7 NFSTEfEIKafkate B F A AEHIE, RITTUER. HTFONTAP
IheE. TRIZZERE L,

MG E

TRETR T EANASHKafkatE B HIFIBEE,

TEAN NMRECE

Kafka 3.2.3 * 3“MZookepers—T2.Small
* 3 PMIEARSS28—i3en.2xlarge
* 1““Grafana—c5n.2xlarge

* ANEFEE/{FERE—Cc5n.2xlarge *

PRET R ERVRIERS RHEL8.75X E sk 4
NetApp Cloud Volumes ONTAP 32§ BT L f5l—M5.2xLarge

43



TERETRTETNASHKafkafk B HIZ 1,

E AWS Cloud

= Privale subnat

w
k=1
153

Zookeeper [ ] 12.3mall
r'y
¥

ms. 2xlarge

E

250GE each

BE EE
=

H
TTTIY

J
v
[D:l&lr:l:n:l]

canfiugnt kafka cluster [ =
3an 2xirge =] ; _{} >
Producer/Consimar swasm —x L r__& >
ohn 2xlarge
v
OPENMESSAGING CLIENTS J 5. 2dnge

moniforing

B, *BAERT — 1PN =T aKafkafERE. ER=T5=ZookeeperESE LT RS 2R LiE1T. B MUIEEE
T —NEFLIFENetApp CVOSER LB INFSEE R E—1 &,

* IR, BTN T R A FPrometheus-Grafanal &, AT HERIIEHE. HNERT —TRBH=TR
&85, REETRIEMNtKafkaR B H B E A,

o *f2fE, *RAUEA T — N BT ENetApp Cloud Volumes ONTAP S5, %525l 3% 7751250 GB GP2
AWS-EBS#%, AR, XLEERIBEIEZALIFERNNTINFSEAF BlIKafkasE BT,

BB, *IENA RGP E TR EKafkafNE,
EECBEHREE T HREES. NMEETHEBRERSETE, MERItERLIEEHENRE,
Wik F %

1. B3R _EiRFIREC B Kafkase B,

2. FEE . FRO0penEE BEETELER T AL350 GBRIEIE,

3. TEHERIG. BERONTAP RAABIRESEMNGSITRAEWEFREMERIHER.
MERLER

MNFEAOMBIELEMMNERE. BITAMTETIE~33%. FHEMELLERN1.70: 1, NTEFIR. £RHNERE
FREEARVIZAE8]79420.3 GB. AT HEREIERIIE=8/9281.7 GB,
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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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AWSHIEY M BEBEIARF IO IE

BETFAWSE=H MM REX FE R ESTENetApp NFS_ERIKafkaE B # 1T 7 EANIL. UTH
TR AEXEE KRG,

X FNetApp Cloud Volumes ONTAP FYAWS =HKafka (7= 2] 4SBT =)
K FNetApp Cloud Volumes ONTAP (HAX)#IKafkafR B E @i AWS = BEE AR, U TETENBULEE
iz
RIS E
TRER T FEHANASHKafkatE B HIFIRACE,
Tadn EECE
Kafka 3.2.3 * 3™Zookepers—T2.Small
* 3INMIEARSS28—i3en.2xlarge

* 11 Grafana—c5n.2xlarge

* ANEFE/MfERE—c5n.2xlarge *

FRE T = LRYIRIER SR RHELS8.6

NetApp Cloud Volumes ONTAP 325 HARS 2 5—m5dn. 12x3E Ax T s B3 s 50
fHll—m5dn. 12x3EAX 1N m

NetAppfEiEONTAP 188

1. 3#FCloud Volumes ONTAP HA%t. ENESNMEHEIEFSNE I RELIBTRIMERS. HPFgE=1
£, T Cloud Volumes ONTAP Tim. EMNSE—IMBREFRIEAITE,

aggr3
EBS Allocated Capacity: 50518 AWS Disk Size: 278
aggr22
EBS Used Capacity: 298.21GB Underlying AWS Capacity: 128
EBS Allocated Capacity: 6.7378 AWS Disk Size: 278
Volumes: 3 ~ Encryption Type:
EBS Used Capacity: 28095 GB Underlying AWS Capacity: 16TB
kafka_aggr3_vol (1T8)
Home Node: Kafka_nfs_cvo_hal-01
Volumes: 3 ~ Encryption Type:
kafka_aggr3_vol2 (1 TB)
Provisioned IOPS: 80000 kafka_aggr22_vol1 (1 T8)
kafka_aggr3_vol3 (1 T8) Home Node kafka_nfs_cvo_ha1-02
kafka_aggra2 vol2 (1 TB)
Provisioned 10PS: 20000
AWS Disks: 8 v kafka_aggr22 vol3 (1 TB)
State:
AWS Disks 8 v
Underlying AWS Tier: Provisiones d |OPS SSD (i01)
State: online
Clos _
Underlying AWS Tier: Provisioned IOPS SSD (ie1)
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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 (17TB)

Provisioned |OPS: 80000
kafka_aggr2_vol4 (1 TB)

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

Close

2. RTIREMEMEE. BMNAHARNBENMN RBRT SENEEE,
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WW

O ¢ © 4 =
i Information

. Support registration

& 3 0 8 clOUCMENSGE D CMICVO- IEEUFTEE

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

TINetApp  BiueXP
B License

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

v

@ Delete *D Write Speed

- Norrmal

b3

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

. H]sn.
] 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

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

£ Advanced allocation

3. BRITEEFIONTAP NVRAMMIIOPSER%. EItti&Cloud Volumes ONTAP 1R &RIIOPSE 2772350, Cloud
Volumes ONTAP HIIREME K/ 47 GB, LIFONTAP s EHTFHAYN. I—FBERFEINT S,
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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)

Q, search |
' Volume ID = vol-023¢38a39¢599a184 | 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

Madify volume

Create snapshot

Create snapshot lifecycle policy

EC2 » Volumes » wvol-D23c98235e595a184 3 Modify volume

Modify volume .

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

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

Manage ta
Volume 10 anagetags

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

Volume type info

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

TERT 7T EFNASHKafkatEBEHIZEH,
I, CERIMERT — 1= aKafkafE . HR =T ZookeeperESE T HIRS 2 LiE1T. S MCIEEE
d—NEHLIF5SCloud Volumes ONTAP 325 ERY— & BB R AINFSIEE 5.

* mfE, HAPERA T R AT Prometheus-Grafanafl & NTEMTIERH. HIVERT —TREBP=TR
8. ZEETRSEMItKatkaR B HKE S,

s 2, *BA1ER T —MHAXICloud Volumes ONTAP 527l 1%L 33T —16 TBRIGP3 AWS-EBS
B, ARG, ZESBINFSIEH S HT|KaftkaftiE,
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OpenMessage & HiCE

1. ATIRENFSHEE. RITEEENFSIRSZSMNFSE P i BRI B ZMMLRIERE. XLEEER LUfE
FAnconnect8lE, ZITLUU TS, EAnconnectZIMERIET = FIEEHINFSE:

51



[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. 7ZCloud Volumes ONTAP i EMLRIERE, MENCloud Volumes ONTAP TS {EH LI FONTAP 55, [
— 5B H5E A FCloud Volumes ONTAP HAXT,

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

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

node cid vserver remote-host
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kafka nfs cvo sn-01
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. B MEALL FKafka server . properties fECloud Volumes ONTAP HAXFYFR B KafkaftIEH, -

54

log.dirs 8MIENEMETRRE. HREBMXTRIEZERM, XFBrokerl. A log.dirs BUITF:

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

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

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

num.io.threads=64

socket.send.buffer.bytes=102400

socket.receive.buffer.bytes=102400

socket.request.max.bytes=104857600

num.partitions=1

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

replica.fetch.max.bytes=524288000

background. threads=20

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

num.replica.fetchers=20

[rootQRip-172-30-0-121 ~1#

° XtFBroker2. A log.dirs BMEEIT:

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

° X FBrokerd. A log.dirs BMEEIT:



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. 3 F B Cloud Volumes ONTAP T2, HKafka servers.properties 5Cloud Volumes ONTAP HA¥}

HE. BAREIE 1og.dirs B,

S. OMBHHTEAHEE 7T U TEMH:
lkb.yaml)o

° 3tFBrokerl. A log.dirs BT

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

° 3fFBroker2. A log.dirs {EHIIT:

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

° ¥FBrokerd. A log.dirs BMEEWNT:

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

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

(/opt/benchmark/workloads/l-topic-100-partitions-
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56

o messageSize MEERFRABAMF. EMEMRAP. HINERET3I Ko
A EROMBHI TN R EIREHFZR SyncEl Throughput?EKafkafE 8% & B T Ef1 o

° FBFSyncIRoiEF B MEAIYAMLX 4N FRRR (/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:
2
producerConfig: |
acks=all
linger.ms=1
batch.size=1048576
consumerConfig: |
auto.offset.reset=earliest
enable.auto.commit=false
max.partition.fetch.bytes=10485760

° BFEHERNEREMEINYAMLXX S AR (/opt/benchmark/driver- kafka/kafka-
throughput.yaml) .

909



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

MR 75 7%

1. KafkaEB¥ 2 1R IE LR MSEEH Terraform#Ansible BB &, Terraform TR IE R FKafkasEBEAIAWS S 17
MIZEEAMZEN . AnsiblefEiX LS5 EigiEKafkafE B,

2. BEA LR T ERHEREMSyncIk a2 it A OMB L1 #io

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

3. FRAMERIEABEENETERDEFME T S— M ITIERAH,

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

MERLER

BAMERT AMHAEEENIREFREM TR, MUEMTENFS LiEiTHIKafkaSLHIBY 14 8E#H 1T E AN,
Kzhizrs Z BN XAIET B SR B,

3+FCloud Volumes ONTAP HAXT:
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* SyncIREIfEF—HMERNEHFITE: ~1236 MBps,
* NEMERDEFERNEERE: 18E~1412 MBps.

I F B Cloud Volumes ONTAP F55:

* SyncikapizF —EEMESFLE: ~ 1962MBps.
* FHEREFEMNSELE: #{E~1660MBps

[ WK ahiz s Al LI7E B SRR R E R E s — BB . MEMLEWNEFNTER AT 2R BHEN
EMRENELE,

XEFLERFENGENAWSEEEM, N7 HEESHIEEER. rIE—T BIMIFERLHIZER, LU
ReEFMHE, SEUHEHSERZEFENERERRNAS,

CVO — HA Pair : Throughput driver CVO — HA Pair : Sync driver
(Higher is better) (Higher is better)
1600 1400 1263
15 1340 1012 1236
1200
1200
& 1000 l:'é,! -
g & B00
= a00 670 706 670 706 = 651 &4 612 562
& e 3 600
2 400 £ 400
200 200
0 ]
Producer Rate Consumer rate Total rate Producer Rate Consumern rate Tatal rate
mEC2 - Throughput = CVO - HA - Throughtput WEC2- syncdriver  ®CVO - HA - Sync
CVO - Single Node : Throughput driver CVO - Single Node : Sync driver
(Higher is better) (Higher is better)
1800 1650 2500
1600
19862
1400 1340 2000
2 1200 e.:,'{: -
£ 1000 830 830 2 i
T 800 670 670 : 981 981
@ o 1000
5 s00 5 652 612
400 500
0 ]
Producer Rate Consumer rate Total rate Producer Rate Consumer rabe Total rate
WECZ-Throughput  mCVO - SN - Throughput | mECZ- sync driver = CVO - SN - SYNC |

ERTELENRSEKIZFEENRN., BSVREEFEREETE,
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Performance h 4
Hour Day Week Month Year
Latency 2.99 ms

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

AWS FSx for NetApp ONTAPH Y BERE AR FILEIE

7EAWS FSx for NetApp ONTAPH, XNetApp NFS_L#E# T 17(EENKafkaEBHH#H T T 14
BEELENNK, ARG XLEENHR G,
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AWS FSx for NetApp ONTAPHYApache Kafka

MRS {4 Z 48 (Network File System. NFS)R—M/ 2 BT HFHEABHRIENNEXH RS, TAZHEIH. &
Rk Z B Apache KafkaZ RTUN BIEF M. XETERHFEAYT Bt RIERUKRABIAFIEL
RERVSR ABUER RS, BSLISER O HIRHAESTHNERED. FEBE— TR TE BAMERNEZEY.

Kafkaf9iRiTZFFPOSIXFEAX MRS, HIKEXFRIRVIEXHRE. BENFSIXHRA LIFMEIE

BY. KafkaftEENFSE Fifxd SCAHEIERARFR AT RE SXFSHextd F AN A RAERE, —MEINRFIENFSE
BHEMR. ZENRFBKafkaVEEY BEHNMEM DRI KKK, N7 NMX—Hkik. NetApp it FF
HRLinux NFSEFIH#H1T T B#H. WRHELS.7RIRHELY.1FRHAIBA#HIT T —MHRER. FHMZHTFSX for NetApp
ONTAPKRZSONTAP 9.12.1FHAS 2 15,

Amazon FSx for NetApp ONTAPEIE=HRE— 1M TLEE. A RESMHEENNFSXHRS, FSx for
NetApp ONTAP_EMKafka#iiEA] LUETTH B. UMBEAREHIEHHREDE. NFSHAXBMBRIIEERHE
P FEEEAMEIRERP,

BT X LEIEIRINAE. AWSE F A] LIFEAWSIHERRSS EizTTKatka TS #ESFI FFSx for NetApp ONTAP, X4t
RAEIE:

“FR{ECPUR) AR LUZE5EI/0% 15018

* KafkafUIETR E BT IR,

*A] TR,

ol B A RE,

*% 0] A4 X AT .

*BIRRIP

AWS FSx for NetApp ONTAPH A4 REMT AR FN IS IE

BETFAWS=HB M REX FiEEIEEHENetApp NFS_ EHKafkafeB5i# 17 7 EAMIR. MU TFETRENBXLE LN
Ao

Kafkafil FAWS FSx for NetApp ONTAPH

FFAAWS FSx for NetApp ONTAPHIKafkaE 85 B BT AWS = H A RER AR, U T TSN BULE AN,
RVgE

TRETRTEHAWS FSx for NetApp ONTAPHIKafkafEB¥ IR IR EC &

o EECE

Kafka 3.2.3 * 3 ™Zookepers—T2.Small
* 3INMIEARSS28—i3en.2xlarge
* 11 Grafana—c5n.2xlarge

* ANEFE/{EBE—c5n.2xlarge *

FrBT m ERRER S RHELS.6
AWS FSx for NetApp ONTAP ZEFAM(AZ). BUHEN4 GB/AY. I0PSH1600007%
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NetApp FSx for NetApp ONTAPI&E

1. 7E¥EEIR A, FA11/INetApp ONTAPSIHER AR T —NFSx. BEH2 TB. HFMHE400. 000 IOPS.
2 GB,

[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"}

EARGIF. BRITEEZTAWSEHSITREZBZEFSX for NetApp ONTAP, GEERIEEEEIMETH—F B
ENXIE<S, EIh. FSx for NetApp ONTAPER] LUBITAWSIE S| &7 EMEIE. LURL S S1THIA
RIGERM. FEHHIPEEI,

XAYTEFSx for NetApp ONTAPH. XX 18(US-East-1)42 GB/AVEM 8 X4 R L LM R AKIOPSH
80. 000’XIOPS, FSx for NetApp ONTAPX R4 EERAIOPS /160, 000:RIOPS. FELPE4S GB/FEHF
MHEABEXEILLEN. HITEESXXEEEHITETR.

B XFSx for NetApp ONTAPMEEFIMEBVIFAME B 1BRERTIAIEJAWS FSx for NetApp ONTAPX 4. Wit/
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/performance.html ,

B XFSx "crea-File-system"BIFMan<$1TiB%. 1ES . https://docs.aws.amazon.com/cli/latest/reference/
fsx/create-file-system.html

e, ERILEEERENKMSER. MARERIEEKMSE RIS EANEIAAWS FSXEE Ao

2. Bl#FSx for NetApp ONTAPX 4 R 4iht. 5% 2|JSONIR[EH A "LifeCycle (£ AHR) RS E X" Available
(ATA)". AR TAIRERN RS

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

3. {5 Mfsxadmin A & F2IFSx for NetApp ONTAP SSHLAIGIEEHE:
FSxadming | EBIFSx for NetApp ONTAPX (4 RARIFABIERMK T, fsxadminBIZRE 2K TES E1H
SERRBIEURIEAWSIEH & R e FEEAWS T TR E SR X4 R AN T E N R,

61


https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/performance.html
https://docs.aws.amazon.com/cli/latest/reference/fsx/create-file-system.html
https://docs.aws.amazon.com/cli/latest/reference/fsx/create-file-system.html

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

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

ED25519 key fingerprint is

SHA256 :mgCyRXJfWRc2d/jOjFbMBsUcYOW xoIky0ltHVVDL/Y.

This key is not known by any other names

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

(fsxadmin@198.19.250.244) Password:

This is your first recorded login.

4. IIFEIRFS. 7EFSx for NetApp ONTAPX {4 % 4 _E 61|72 Storage Virtual Machine

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

Storage Virtual Machine (SVM)@—MAIIZHIXHARSS23. AEEHCHEREZIENRS. ATEEMA
IR]FSx for NetApp ONTAPEHRRIEE. HiRHFSx for NetApp ONTAPZFHF IhgE.

5. figE I Storage Virtual Machinefg. @id SSHEIEZFBIEERIFSx for NetApp ONTAPXX &%, SARERLL

Tr5ler<7EStorage Virtual MachineFgliEE. EF. HiISAILERIESE N E, RIBEHENIIE. R
RIN PR EB)HE LIS E. XEEA LR SKatkadyEEE,

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

6. RNFEEETEMBEUH TR, BENAN EE2 TB. AREHIESRE

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
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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:
-path /kafkafsxN4

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

-path /kafkafsxN5

FsxId02ff04bab5cellc7c:
-path /kafkafsxN6

:*> volume mount -volume kafkafsxN4 -junction

:*> volume mount -volume kafkafsxN6 —-junction

7EFSx for NetApp ONTAPH., AL EH#HITIEEIEE. ERITHRGIF. VEEEREBINHRAZE

B, AtBNFEY BXAHREZRE.

1 ETR. ATRSMENBTE. RITREFSxEINetApp ONTAPEILE

¥ EZE160000. HEA=EY REI5TB

Dl =]

7=

UE#ESEIMNCENESRE. RITBEET T ERIE—Ro

M2 GB/F#Y EBEI4 GB/F).

I0PS

[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}"

B XFSx "update-file-system"BUiFlan $1T18A. S
https://docs.aws.amazon.com/cli/latest/reference/fsx/update-file-system.html

8. FSx for NetApp ONTAP#fE FnconnectF1 BRI ETHEHi fEKafkaXEEH

TERERTETFKafkaEEEHIFSx for NetApp ONTAPHIERZRZRH

Private subnel
Fookesper } 12 smail
mgunls for aach broker
d 'f :
o | il
|
—> g
e
i e —
e ik ____ — IE] '-ﬁ
: _—-——;____. (RS {1']
il B | =
—— [ )
iUCnLCENEETE A g =k £
i3on2sange I
OPENMESSAGING CLIENTS l ' } i
[0 T ]

--file-system-id fs-02ff04bab5cellc7c

=1

8 vl

S

i o |

umes

© Arruon P far Methop ONTAR

FSxe

Amazon FSx
for NetApp ONTAR

° 8, BNUER T —P=TaKaftkafEdf. HP—N=T=ZookeerEFIBTEERARS S £, M2
#AFNINFSHEE S, #5MFSx for NetApp ONTAPSLI_ERY7< N,


https://docs.aws.amazon.com/cli/latest/reference/fsx/update-file-system.html

o W1, BT T =B FPrometheus-GrafanatB &, ATHEMRIERE. HIERT —PNEBHN=7
MR, ZEHTREaEFittKatkaE B IS EH 5B,

° fxfif, FAEFAFSx for NetApp ONTAP. HABEEH 12 TBE, ARG, FRANFSEHEESH
FlKafkaftI®, FSx for NetApp ONTAP#EEHKafkaftIEH Y16 N nconnect=IEF ERINEITH TR

OpenMessageE /& NI E,

FAMER T S5NetApp Cloud Volumes ONTAPHEREIMIECE . EHIFAE B0 FFixn-
https://docs.netapp.com/us-en/netapp-solutions/data-analytics/kafka-nfs-performance-overview-and-validation-
in-aws.html#architectural-setup

Mzt 757%

1. BB EARsE. BEAi1ERterraformiAnsE KECEBEKafkatEEf, Terraform B FEAER FKafkatEEEHIAWS
SRR EALZR . MIANnSH] 75X EiyiEKafkafe gt

2. BEA LR TEHHEEMSyncikahiZF it A OMB I &,

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

3. EAMEREITFAHEENETSRNEFME T S— TR H,

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

MEREER

BAMER T AT AEEENIKIZFRER TR, UEXNTENFS LEITRIKafkaSLFIBY 1% aE#H1TE AN,
Kehizrr Z B XAET B SRR .

it FKafkaZ Hl[EF1FFSx for NetApp ONTAP:

* SynciREHIEF—HEMMNEELE: ~ 3218 Mbps. IE{EMRE(~ 3352 Mbps).
- EHEIRGEF—HEMMNSEHE: ~ 3639 Mbps. IE{EMEE(~ 3908 Mbps)s

3 FEHIEF389KafkaFFSx for NetApp ONTAP:

* SyncREIIEF—HERMNEZETE: ~ 1252 Mbps. IE{EMAEE(~ 1382 Mbps).

s EHERmIEF—HEMNEELS: ~ 1218 MBps. I&EMAE(L~ 1328 MBps & 1il),
7IKafkaEFIEF3%. EEFIBE NIR{ETEFSx for NetApp ONTAP L R4 T =k ; fEKaftkaEHIEF194. iE=EXH
EME.&T’EEFSX for NetApp ONTAP L &4 T —/x. FAltt. EXFHEFHIIEP. FHITATLUAE4 GB/AHIRATL

o

[ WK ahie R Al LI7E B SRR R E R A s — BB &, MEMLEWEFNTERE AT 2R BHEN
EMRENELE,
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https://docs.netapp.com/us-en/netapp-solutions/data-analytics/kafka-nfs-performance-overview-and-validation-in-aws.html#architectural-setup

XEFEHEHRFENAENAWSEE LM, NTHEESHIEEER. JUE—T BIMFELMIZER, 1L
REEHE, SEHENERRZEFENERERRNAS,

B PS5 for NetApp ONTAP - Throug htput

Performance : Kafka RF : 1
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Performance : Kafka RF : 3
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B Fix for MetApp ONTAP - Throug mput B FSx for NetApp ONTAP - Sync driver

TEIZ T NetApp ONTAPHI2 GB/#)FSx#lKafkaS HIEF3194 GB/F)4EE. EHIEF37EFSx for NetApp
ONTAP7EfiE_EHIT=RIZENFNI S Ni2(E, FHE2REIEFHZEE 881 MB/F). TENetApp ONTAPX R4
#92 GB/FFSx_EHITIEENA B N\KafkatZ{ERERE L 72.64 GB/F). EHEREIIEFHSEER 1328 MB/F.
PITIEEVA B \Kafkat@2ERYER KL /93.98 GB/F, KafkaRUERERLLIER. BIMRIEFSx for NetApp ONTAPELL
ERTT R
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TEIZR TEC25E5FSx for NetApp ONTAPZ [E]H 14 AE(KafkaB HIEF: 3)
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{EEAFF A900 N ZFZFE #1714 BEMTIAFI IO UE

TERERERE R, FHN1EANetApp AFF AQ007Z (&I HI28FIONTAP 9.12.1RC13K & iEKafka
SBVMRERY BEE . FAERBIMNIRA T & 55crifEFONTAP flAFF N BEERE
SRR RIS T & 4B R

A MfEA Confluent Kafka 6.2.03fAFF AQ00i##1T 1 iffd. SEEBEHF/\MRET RM=1Zookeepertimo, TEMEE
Mite, FAER T A 1OMBAEENTI =,

AS00 with 24 x 1.75 TB
S8Ds

100GbE

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

10GbE
MNetwork

Confluent Nodes = Confluent brokers

Grafana . Icnnﬂuantmnlmlcentsf

FAEANetApp FlexGroupSEfln HEBRIRM T — M anR=ial. MMEL T REMEE. F(1EANFSv4.1
M pN FSH BERIIERMHEEIZRFIGIM.

FhEicE

&P imiEE

BNEFIREER L T a5 < EFlexGroup S2fl.

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

teoh. FATAIENMT max session slots” ERIAE 64 to 180, XS5ONTAP FRHBRIA=IEIGEIEPR S ITAL,

KafkafCI2IFE
NTEAEEMRESIXASKTHNELE. RNNEZEMNTEEXREIZTHNNRINSY, WTFARSKEE. Fi]

BiEEConfluent Kafkaiz ki, IIAEATRAZEMESFERLEI/ONH %M, AJURERENITE
BEMFEB AR LS,
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num.io.threads=96
num.network.threads=96
background.threads=20
num.replica.alter.log.dirs.threads=40
num.replica.fetchers=20
queued.max.requests=2000

TRAEERENIA G A
BIMEANOMBEE S B ERchiZF M AECEHIT=NHAER,

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. 27EONTAP SVM_L/EFApNFS,

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



3. kT e REASCloud Volumes ONTAP RN TEA HERE BT ETERHEFMAN, BFERET"

RERSIERE. TIEABERNERIRENS. XEKREENFSHLAR T =P AEREIA.

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

4. RE. BIVERAREHETRTNE. UHEHEERTRBIR ERINEENS . OMBEIENEHIAHA
B EFERERMERE. XEFE=PAENME: SIEREANREFEHIIRE). RNEER(EEREEE—
PN EAFBRRTRNEFRZBEAERNIMER)MNBERS. BEAET RRFHERG"THRESE

1CN0

RERSMRE

FANFEAOpenHE EENNAITAFF AQ00#H 1T 7ML, LURHSAWSHEICloud Volumes ONTAP FIAWSH
AIDASEMMIELIRE R, FrEtREEYRTEFBIEEE R MKafka-cluster&d1t £,

f&BfiConfluent Kafkaf1AFF AQOOSEI IR ERVIKS 14 RE. EF=EMEAENTIHEHLEEBII3.4 GBps, £
MKafkafBE . LB EBIE340H 5%, B EMHE RBrokerTopicMetricsHURFEEE 2(UF T/A AEM). &K
{ITRTLABE FIAFF AQOOF 2RI HH B AR RS REFR 2.

Broker network throughput

XE8NETFIMREEEENMEFE—H. TERTAZTTAD BT EIEHNEER. RNEE EESTEF
FTENEBF00. 0005HS.
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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

B REH RER T PR

XFAFF . HIDEERAREINREEXNOMB#EIT T Mllid. EKafkakBFFEIEMESRMH. REDRSEFERELT
flo TEULFMER. NEREEMGRE. WWRESEMRREIBENEM. XERERIHLIESBN DT TIER;
AXETERP. BRITAZEE. HAEOIURIE MAREBEERZ LG LR,

NT TRRLEREFNERAEFLENFMERE. HITVETAEEMER. LT HRA0R LR Z LB N
£, BEN T TR EEERE] T BN A LS,

FEARRNED, HALI. EXATETENED. BEEFLEIRKA0MEERRFI(LE, HtAEARER
MM A E R E TR HARSS).

Broker network throughput -

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

10 GB/s

0B/s

21:58

== Bytesin == Bytes out

@ HATRILLEEEFHEAR/NMEMEN6k. URFISFERBHAH. FRAREEMIESNFSEH R
FiEEHE.




messageSize: 16384
consumerBacklogSizeGB: 4096

Confluent KafkafeB¥ M4 =B £1£€18794.03 GBps.

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

FOMBRMEMHIREERG. EAERERENESI. ENREEHITNERE. KIEPIE EEPURENH
BEIEREFULEET20 Gbps, FEOMBHEHIERNINFSER S ELEHHL~30Gbps.

B EsRE
Amazon Web Servicestgfit 7 "#liE (L E 5" A FKafkaSe B RGBT B,

AR EE A RAEKatka L BN FHEETEE KRR T —IMERENAR:
FHFEFEFAritclusterEBFERNREEHE. RIEFEERKIINETEWT:

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

X—RA LUH—

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

ERLEARN. EFLREKafkaEFKIEFSIEHONTAP £ 5,

TR T AN FHAE = EFHE UM AENERIEE:

SHRF 4 &SI E(GPP)
3 (MEE) 3.4

2. 5.1

1. 10.2
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HXHIRE R A FARINetAppfR T T NI SNFSARBN TR ERME T &R,
Bt BEFEEREMER

XMFRER B R ES TEENKafkafk . XEEHEZ TEBMEGEGR. ULMRERENBIER
1o
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MR EHRIENER
BTVHBXIXEFMAERNESER, BEFLUTEM / 5MukL:
* f+4ZApache Kafka?
"https://www.confluent.io/what-is-apache-kafka/"

* HARBRENEHR?

"https://linux-nfs.org/wiki/index.php/Server-side_silly rename"

* IEE RN FAFEFIREXONATP,

"https://www.netapp.com/blog/ontap-ready-for-streaming-applications/"
* BERR)EER 26 fyKafkao
"https://sbg.technology/2018/07/10/kafka-nfs/"
* NetApp =531
"https://www.netapp.com/support-and-training/documentation/"
* HARENFS?
"https://en.wikipedia.org/wiki/Network_File_System"
* ftaEKaftkaD XEFHHEC?

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

* +tA4ROpenH B BEf?
"https://openmessaging.cloud/"

* WNfEEfEKafkafLIE?

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

1N I53E 5 PrometheusfIKafkafCIE?

https://www.confluent.io/blog/monitor-kafka-clusters-with-prometheus-grafana-and-confluent/

* &M FApache Kafkal3EE T

https://www.instaclustr.com/platform/managed-apache-kafka/

* % #fApache Kafka

73


https://www.confluent.io/what-is-apache-kafka/
https://linux-nfs.org/wiki/index.php/Server-side_silly_rename
https://www.netapp.com/blog/ontap-ready-for-streaming-applications/
https://sbg.technology/2018/07/10/kafka-nfs/
https://www.netapp.com/support-and-training/documentation/
https://en.wikipedia.org/wiki/Network_File_System
https://docs.cloudera.com/runtime/7.2.10/kafka-managing/topics/kafka-manage-cli-reassign-overview.html
https://docs.cloudera.com/runtime/7.2.10/kafka-managing/topics/kafka-manage-cli-reassign-overview.html
https://openmessaging.cloud/
https://medium.com/@sanchitbansal26/how-to-migrate-kafka-cluster-with-no-downtime-58c216129058
https://www.confluent.io/blog/monitor-kafka-clusters-with-prometheus-grafana-and-confluent/
https://www.instaclustr.com/platform/managed-apache-kafka/

https://www.instaclustr.com/support-solutions/kafka-support/

* Apache KafkaB &8RS

https://www.instaclustr.com/services/consulting/
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Object store server

Bucket

FERAM

F#S3APINEEBMITEONTAP LRI RiAE, ONTAP Si—1Z(E2R ML XX (NFSFISMB). R(FC
FSCSHFIFZR(S3).

R4 S AIERF

HREZ BN AEFREBEASIFIAONTAP XKL, RAFREEGERE)IMIIFRE. BRE S3
BREFNEMRENFERERREE K. HPEE:

sy

* AIERe

* BEEIRROEN
* HERFS

M7E. FERALERARENS BRI T A GNONTAP System Manager)RIRECE S EREX RFE. LUE
TEONTAP H#{TH & MiRME. RIS IFIFBONTAP BNEFENEMNL 2%,

FabricPool i

MONTAP 9.8FF%4. FabricPool SZ#FEONTAP R EEIER. MMAILUHITONTAPE|ONTAPS B, MFHE
BIUBFAS BEMZEMEFAENRFEMRIERNEF R, XE—MEENER,

FabricPool Z#FiEid i AN EEIONTAP :
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NECEEEMEEEE H{FEA S3 IhaE, MAEHEIMINIEEHFEIE, N ONTAP S3 281&M. XF300 TBA L
HIZBZE. NetApp StorageGRID H{HISAENetApp I RIFHERIIEM R AR R E, EFHONTAP 5 StorageGRID
EN =B, REEFabricPool Ak,

&R FConfluenty Z17EHINetApp ONTAP
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* *MERE. AT IEREFRMIERERHNAER.
* B, ATEUHENREIEREEENNARER.
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HHConfluent,
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* DEEE, CIEHTERAEERNEIRUEFMEAE Kafka HIBANED, MMERTIEERBHEET K
., BEDEFME, ER8 ET‘ FEREZIHERRN, FaLRSERFELFSMEINRFAENT BAIE

o

* RN jms BRIR. * RIITAEEERT Katka BI5 jms RENEFif. It Kafka FFiRfEMR Kafka 11
BN, KT Jms 1.1 #E APl . SIRIBARNAEFERZ jms , HEEHFERINER jms HE
RIBEMA Kafka , MItLIHEEIFEBA.

* AR MQT RIE, * IR T —MM MQT &M X EiZF Kafka AHREIENSE, MEEETEER
MQT 18,

MRS, * AURSEHRTASMHRTES TENFERAIZEINEE. BEI, AL Confluent
REST RRIBfRt—"MaEME, AFIMENBERFITEMHINE, HIGEIBHIIEREEKERER Katka 1K, X
¥, Confluent REST RIEZFiR{ErI#| A Kafka RIENZIHF L2068,

AR5 MERETIE

FATE R Confluent PlatformXtNetApp ONTAP 89 BEEHRIT T XIE. NetApp
FConfluentFIPAXEBIT T HEIRIE. FHiB1T 7 FRrERYML A H,

8B e

FIREPR. FHAMERT =1 Zookepers. ANMRIEBMEMNINIAARS 2. XLEARS 28 EH256 GB RAMFI 16
CPU, *FNetAppfEfiE. FITIEONTAP S5AFF A900 HATHESfEA. FHEFHIEET 100GbEEEH#HITIEE,

TEERTRTF2EEHEIIENECE VMR,
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RMENDBEEECE

BAMERT U2

confluent.tier.
confluent.tier.
confluent.tier.
confluent.tier.
.backend=S3

confluent.tier

confluent.tier.
confluent.tier.
confluent.tier.
confluent.tier.
confluent.tier.

fe

tcher.num.threads=80

archiver.num.threads=80

enable=true

fe

s3
s3

s3.
s3.
s3.

ature=true

.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

bootstrap.server=192.168.150.172:9092,192.168.150.120:9092,192.168.150.164
:9092,192.168.150.198:9092,192.168.150.109:9092,192.168.150.165:9092,192.1
68.150.119:9092,192.168.150.133:9092

debug=true
Jjmx.port=7203

num.partitions=

80

num.records=200000000

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

#GET size 1s max.partition.fetch.bytes/num.partitions
length.key.value=2048
trogdor.agent.nodes=node0, nodel, node2, node3, noded
trogdor.coordinator.hostname.port=192.168.150.155:8889
num.producers=20

num.head.consumers=20

num.tail.consumers=1

test.binary.task.

test.binary.task.

producer.timeout.

consumer.timeout.

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

sec=3600

AT HITIIE. FITEONTAP SHTTPIMYE & ER. BHTTPSHAIUIEETE, ARZ AN ZBZAFMET
confuent.tier.s3.cred.file.path SR EXERZ P,

NetApp F#iTHIZ3—ONTAP

FATFEONTAP FECE T —MNHAXECE LU TTIRIE,
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EFTensorFlow %I, Horovod 3 R T LA M fEFEKerasi@id DeepFMi#{TCTRTR

N Z R TREF .

I FEZFHStorageGRID 3. A MEAHadoopEHIEF2, FAFF W, FHAMUER — N EIETR,
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TRIETRHEER.

L/ES

RHEL
OpenJDKIZ{TATIF 15
OpenJDK 6411 iR Z528VM
Git

GCCE(G++
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"TAOTEZR"s BB ITAGIT BRERARSITI. BI1MET SparkNLPZIER. MEHT = BertiEEIKMITE
FINLPfESS. a0, B LAEIRG]. HENIHARHRFI10MNABRZEREBIESNFPIRE T A FENRERZ,
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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

TRYIE T 2016 FE2020FHETA R H 2 RI10UM A BRI & B A FRARIEE Do

BRI FrE105 AAPL  AMD XA%# CSCO  GOOGL INTC MSFT
EMB7D KFE

nd

% 7447 1567 743 290 682 826 824 904
= 64067 6856 7596 5086 6650 5914 6099 5715
Itk 17878  253. 213. 84. 189. 97 282. 202
i};ﬁ;ﬁﬂ- 1964 0 0 76. 0 0 0 1.

%

(2% 73497 8676 8552 5536 7521 6837 7205 6822

NVDA

417
6189
89.

6695

FBEDLEMS. CEOMCFOFMRAZ A FERSER. RILBREHIUNGEE. ERmAEHE. 2IT=iE
HEJRESTEMRH A EFEENNT, EEH—PENPENENEARENRZ IRIE_KRNRENEE R

oMo
TRIG T HEAZ AR 10U AR FRINBRES . UBEDLERT.

15459 FiE10% AAPL  AMD XR%#F CSCO  GOOGL INTC MSFT
tb NF]

e 10.13% 18.06% 8.69%  5.24%  9.07%  12.08% 11.44% 13.25%
thir 87.17% 79.02% 88.82% 91.87% 88.42% 86.50% 84.65% 83.77%
T 243%  2.92%  249%  152%  251%  142%  3.91%  2.96%
4% 027% 0% 0% 137% 0% 0% 0% 0.01%

NVDA

6.23%

92.44%
1.33%
0%

FEIERIETREIAE. FMNLRIMMK A @R EIHDFSHM S HRNIFR. F4.78BNEZRA. MAIFANFSTY

H—FRE T 0.14%,

101



-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

TEFR. SUBMREHITIHERS 7 HIELIEN 2% TensorFlow iR BRI E, NFSHRBVEHIENIEZ T
TEtERAERS. RATERMIE FHESITIIZRRE, NREMMAEIEER/] NFSBEERZEM

FHE,

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

AR, ZfEHorovod % sE

AT ep S 7ESpark S B P EA— ' m TN REMIETIMERMAEXH. ZTRE2160 1T BT HITEH
BE—Mzb. HITRAFREINS GB. LIBERFAREIR HEN—T1 " (EATETEZZAMIBIPythonfi
7)) " BXREELE, REIGMREERETTENESFAER. BS

D1 keras_sock_horovod_Rossmann_estimator.py’s
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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

FItEF ERIETTREI MR, Y0FFA7R:

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

WIBRNEHE. IIZRDNNIERY, HHEDERM LUK 4 M TensorFlowiG & mAICSV X A LIRS FUNIE R FE E4377 1
U ERYRdiEl, FHATFEEIBSEPRGIN10D. KR E@BEIREN1001 UHBRREAERM, IIZRET (818 = MEEt
E]jElfRAVER E 24 G K

EZTIR. BIEREHETHIOET TN R, FE yarn iRV MERHDFSHRBVEIERITR— 2 :

(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

ERMBIETTRYIENS R T LU T ekt

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

f&BHorovod7E Spark REVIR BN ERIEH1T. B IAIMISITRIERELL yarn' M local #IUINR 75.29MF. HE+T
W, TERRTX—RUREGI HDFS #'Local’s dIRATLUERAGPU. MR LUHE—F INIRIE
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ETensorFlow DNNIERUIRYIBNEE, Tl HTRIBITHR. HERRIEAIREFL2HUIRALER.

AT T — NN ENF S BN EGERIETTHY ] SHDFS#1T T Lhik. AFF A800_LHINFSHE B IEHTEERM
AR NETS. ORI S)ER Ssparemdemorhorovod £ FATEITHISM S S4aMERE M. EH
R -data-dir SEINIEIEAINFSIER

(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

fERANFSERBIZITIIINT:

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

tesh BRI T 1.43(ZRINNE. N TFEFR. Flt. ERNetApp2NEFFEERIIERE. TRAUUER
F|Horovod Spark LIERIRFLEF MM D KNNE. SERENM TR LEEBITALL. EREMRT7.55(F,

Horovod Spark Workflow Runtime
(Lower is better)

Seconds
0 500 1000 1500 2000 2500 3000

Input data location

N
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REFIER, BTFEHISETUNEEE

NFEERARZEEMESCTRIERERS. U THRAFTASENERIERE. XERXE R UMRIRFZ
BIRF#HTHFTE, RIRFMNSIRFNERXENFRFIRAEFZIRERGAMRAFEE. MASHEERE. R
FEFactorization Machine (DeepFM)@—fE T E WA BHHENLE. ERFEUNBEESE—R. E— DRI
ZMEREPIRHEBI. HHITREFZILUEITIRFE S,

BACHNE M LSRN IThEER B, BEIENTIREEZEBERENRNE M. HAI MBI LBREME
B, Bt AFHBENEEERTERE. VISFILREBRERERTRINEERLE, GoogleF REMHEZMN
BLK "EHE; AR F—AH. BIREAMREENREREBES. IUTESMNEENFFIERN
ThRER B

WFEREEERMIN. —TRATREERE. 53— ATRE. BENEFHBHNEBETRANTIEETIE.
b BARTEEMIURRTE I2ERR. SEARREEARE. DeepFMAILIERB#HITRIGTIAER)I. MAHIERII
RETiE. EAHRESDTRE D HZRERHNNRAR E.

B, FAVERBF AT run_section_criteo_spark.py ¥Criteo trint . txt(11GB)XHAIEHCSVXHE
ctrt_trint.csv'. ZNXEIFHETENFSIEZ H /sparemodem/tr-4570-data’ " (GEF TS EZEHHIFIPythonfil

) o " TEMERIASHR. R process_input_file' ST ZMF R R T IARBBRIEM-RHEN . "EARRET. 7
B \n TERRITR. BAR. BRELERIBEY Train txt —R. BIARERBERERER.

MFLUATAEDLESHIME. FIER ct_Train.csv {EARIAX . EREMIRIEITH. HMABNCSVHRIE
BYZ|Spark DataFrame™d. HZEHJE & ‘label ", EEIZERITHEE['I11'C 'less "13's ... M3 FIHEERIHEE

< el 'e2's 'ce3. ...« 'c267 o LA spart-Submit a5 L IREVEMACSV.. FDeepFMIEE 73 5% 20%# 173X X IE
IE. HESTHR)IGEEFRRERTSRITE NS R T e

(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

WAR. AFEIEXMH CT_Train.csv' @it 11 GB. FELEMIIZE—EIERY spara.driver.maxResult Size'«
FEEATFHIBEER/N. LUBRHIEIR,

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

.config("spark.executor.cores", "1") \
.config('spark.executor.memory', '5gb') \
.config('spark.executor.memoryOverhead', '1500") \
.config('spark.driver.memoryOverhead', '1500') \
.config("spark.sqgl.shuffle.partitions", ™"480") \
.config("spark.sqgl.execution.arrow.enabled", "true") \
.config("spark.driver.maxResultSize", "50gb") \
.getOrCreate ()
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£ £3R SparkSession.Builder EEEA. FHTEBRAT "Apache Arrow". 8D .parctoandas () 7575 R Spark
DataFrame#% 2 /s fEifDataFrame,

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.

BEMR D fE. VIGEUREEPRIITEEI36M. Ml &RV AN EZOM:

Training dataset size = 36672493
Testing dataset size = 9168124

HFAFEARIREESNACPUNRTAEREMGPU. Eitt. EHAERIEHMYRIFEITEE TensorFlow,
It B R AR AIGPUNNERE. H7EHF) A TensorFlowIE R & 21 B (Advanced Vector Extension. AVX)
MAVX21E< . XEDhRET AEMRETEMILIT. FIMMKEMARM. BIRNGEEEDNNIYIZGFNERESRE, F
FA256011% = (FPEMIVAVX2 Al IR & A RIMFMAES . IEEESBHAMBMEIERE. MMM EiA2
ERIINER, X FFPARSAEIESEE. SAVXMELL. AVX23LH T 8%AVNNIER,

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

E MIEIETensorFlow. NetAppZIEA "Mi7". MFENIME. EiT2TEsheliIRTFFLMITUTRLISRE
% dnF’. “dnf-plugins #azel,

yum install dnf

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

BEMELIERFRCH7IN8E. BB RAGCC 5 ESARAN. IthINAEFRHELFIERHULEEEE (Software
Collections Library. SCL)ZfH, LU TFe<AITERHEL 7.958f E% 4t devtoolset F1IGCC 11.2.1:

106


https://arrow.apache.org/
https://bazel.build/
https://bazel.build/
https://bazel.build/
https://bazel.build/
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

FAR. RERITHL2BEA devtoolset-11". B /opt/rg/devtoolset-11/root/usr/bin/gcc’ (GCC 11.2.1)o
Ltesbh. EHRRIERY git lRA=TF1.8.3 (RHEL 7.9K8MI bk As), ESMLLERS "~XE" BT git EMEI2.24.1,

HIMBEL E = EmTensorFlowE RS, AG. #H workspace X483 workspace' BR. LE{FEH
AVX. AVX2FIFMAMRHIE TensorFlow, i&1T configure’ X118 IEFRIPython —i#&IIE, "CUDA" B7F
MR, RAENEKERAGPU, BRIBEIISEEM bazelrc X, oM. FITIEHRIE T2 X4 FHIE

& build -def=no_hdfs_support=false’ LA/BFAHDFSX#F. B2 N —FHHH .bazelrc’ " (FHaENFEZHHI
#IPythonfilZs) | " BXRIGEEFIRSHITESIR,

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

EAERNITEHETensorFlow/g. BT THIZA LN IECriteo BRT S HUEE. 1)I4RDeepFMIRE!, HiRIEFR
M EHEIZRESEITIFEFZ (ROC AUC) T X IF,

(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

3+l FNENREEEPRIRT TAUCT L
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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

A IRAS R ERBARMIG N, KSpark TIEREITH SHBENEMERNIIEHIT 7 b, TEEIR
7 Spark TIERIEITHIRREF SJCTRILN,
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Scala Spark Aggregation - Throughput MB/Sec
(Higher is better)
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RATUHEROZE—EESE. EAUERBN/HZIAE cHEIEE—BEERN
FRISEIEE BT QERZ IO ABMENFRE, BEROFAESE. SREBER
SR Z RIMRE Z B TEB shEE. MAFHITIERRER RSN AREFEW.

BERET. TR E 2R A SR —RFEIB I UB THRERIPSERBE. AEBRNAREFFX
MDevOpsHFU SR BETEAHTREEI R, AR, ENIBIEXENIIERH. WebMABTHE. Fkiz
EMNARFFA. HiEE. DITNASUNBEREFERSNINES T IFAEH. EWATERIENESR
P BRAHI XSG KA A T2 Be M SERRN ER B £ P I ERBIR Ao

fEBINetApPRE ZAURFZRE « B AILUEE —MEGERED HIVMERERBEEM TER. MMMERIR

2. BEEENSAUETASRZ D, ANREEERBERNLSHEENE. TER— RS SEKHIRE
RREE . ZEFAHARATPNARMIES T SRIERH S TEE,
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EXMIER T FAWSH MR ERIFEZERBIVIEX M EHEFETENtAppFA B FE(NPS) N RILE, NPSTE(EE
1Z2|AWSHIAzuresFBYSparksiHadoopSedt. MMI<FFEZ N RIS THIAIIE S N AR5 B[R B ELHE.
LERGIH EEE KM EIE:

* ERHRZEEAZ I EREBIREIETT A EL.

* BUBRLIUEI A RS ESEM RO MAEH IR ERERRER.

* BRB R vEMEZFFEM.

* TERHENE-—NEFSHERAE . WEEAENASHRENSFRZERERS 9IRS,

FANEIRRIPNZS ERERL R R T EZ NBANRREHB ZBMEC DN BREFRIMER, 0 LEFh
™, REERSBHEIESET Kafka AR EEHIMAE AWS Spark 8, HIEFHETE NPS R NFS =
» NPS {iF Equinix #iERORNTREE 25

B FNetApp NPS%3 313853 Direct ConnectFlExpress RouteiE % %] Amazon AWSHIMicrosoft Azure. ELEE
PRI UF BRI DR MAmazonFIAWS 2T S BH i R 8B, Fith. HFAEFINPSTEEISIZITONTAP 3R
. "SnapMirror" BJLUENPSEIRHE G EINEPELRE. MMEATMZ N EZERERE =21,

AT IREREMEE. NetApp BB EINERZ N MEEOURBEEEEN REREBM =LA R, FI1EE
HMEIER RS R, 8 "XCP" Ml "BlueXPEFIFES" BBEFMENBREFRANE. Z2HEF a8
B & =Spark&EEE,

EATENEERMBIPythonkilZs

LI = PythonBil A<t N FEMNERI =N EE A G, FF—1NE sentiment_analysis
_sparknlp.py’o

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

import os

import sparknlp

import pyspark.sqgl.functions as F

from sparknlp import Finisher

from pyspark.ml import Pipeline

110


https://docs.netapp.com/us-en/ontap/data-protection/snapmirror-replication-concept.html
https://mysupport.netapp.com/documentation/docweb/index.html?productID=63942&language=en-US
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service
https://cloud.netapp.com/cloud-sync-service

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.sqgl 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',6 '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 (f"\n\t2. Attaching DocumentAssembler Transformer to the
pipeline")
documentAssembler = DocumentAssembler () \
.setInputCol ("text") \
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.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',
'finished entities') .show(truncate=False)
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# 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.")
process sentence df (input df)
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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[1l]))

# 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([1l]).split('/")

print (input parse list)

if input parse list[-2:-1] == ['Transcripts']:

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

i —

5B —NIZS 79 keras_sock_horovod_rossmann_estimator.py’o

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= H H H 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.sqgl.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)
parser.add argument ('--master',
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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 Vg

args = parser.parse_args ()

fh e
# DATA PREPARATION #
# S e = #
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")
if args.master:
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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)) \
('Week', F.weekofyear (df.Date)) \
.withColumn ('Day', F.dayofmonth (df.Date))

def prepare google trend() :

.withColumn

# Extract week start date and state.
google trend all = google trend csv \
.withColumn ('Date', F.regexp extract (google trend csv.week,
"(.*?) =, 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
if rlcoll]l:
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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))) \

.withColumn ('Promo2SinceYear', F.coalesce (df.Promo2SinceYear,
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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) :
def fn(v):
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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 \
.Join (elapsed, ['Date', 'Store'l) \
.select (train df['*'], *[prefix + col for prefix in ['Before',

'After'] for col in elapsed cols])
test df = test df \
.jJoin (elapsed, ['Date', 'Store']l) \
.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 ('===================")
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', 'Mean TemperatureC',
'Min TemperatureC', 'Max Humidity',
'Mean Humidity', 'Min Humidity', 'Max Wind SpeedKm h',
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'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(),

set

one

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
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 -
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')
prlnt ( W — — ———————————————————————————————= )
train df.show ()

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

print ('Data frame sizes')

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

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

# MODEL TRAINING #
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print ('Model training')
print ('=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=(1l,), 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[coll])
for col in continuous cols])

continuous_bn BatchNormalization () (continuous bn)

X Concatenate () (embeddings + [continuous bn])
Flatten () (x)

Dense (1000, activation='relu',

X

X

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)

Dropout (0.5) (x)

X
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output = Dense(l, activation=act sigmoid scaled) (x)
model = tf.keras.Model ([inputs[f] for £ 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)

i mEmmmmem—ee———
# FINAL PREDICTION #
f =mmmmmmmmmm————=
e e

print ('Final prediction')

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

pred df=keras model.transform(test df)

pred df.printSchema ()

pred df.show(5)

# Convert from log domain to real Sales numbers

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

s —

BE=BIZ< 9 run_clustery_Criteo_spn.py’o

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 sglsum

import pyspark.sgl.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

from sklearn.model selection import train test split
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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.sqgl.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 in 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)

raw df.show (5, False)
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raw df.printSchema ()
# convert columns Il to I13 from string to integers
conv_df = raw df.select(col('label') .cast ("double"),

*(col (1) .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 i 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] = datal[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
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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 ()
tmp pdf = data.select (feat) .toPandas () .to numpy ()



tmp ndarray = lbe.fit transform(tmp pdf)
print ("After LabelEncoder (), tmp ndarray[0] =", tmp ndarray([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', 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 (1, 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
feature names = get feature names (linear feature columns +
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dnn feature columns)

# 3.generate input data for model

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

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

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

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

# Pandas:

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

# Spark DF:

train model input = {}

test model input = {}
for name in feature names:

if name.startswith('I"'):

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

# 4.Define Model, train,predict and evaluate

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

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

metrics=['binary crossentropy'], )

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

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

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

validation split=0.2, )

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

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

print ("test AUC",
round (roc_auc_ score (pd.to numeric (test.select (target) .toPandas()) .values,
pred ans), 4))
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"https://arxiv.org/abs/1708.05123"

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

* MIVETL
"https://lwww.infoq.com/articles/apache-spark-streaming"

* & FHadoopHINetApp ERFIFRR A ZE
"https://www.netapp.com/media/16420-tr-3969.pdf"

* (fEFNetApp Al TTE P /AERRIIBZE D)
"https://docs.netapp.com/us-en/netapp-solutions/pdfs/sidebar/Sentiment_analysis_with_NetApp_Al.pdf"

* NetApp MBS TARRS =
"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?productlD=63942&language=en-US
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* BlueXPEHIFIES

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

* DataOpsTE®

"https://github.com/NetApp/netapp-dataops-toolkit"

REIBDITEBCEEEIA TS e
TR-4732 | KFIBRDEIREIATEBE

NetApp A F] Karthikeyan Nagalingam
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BMHATXHRS

IBM #J GPFS zE—ﬂJu:lL,&Yﬁ:?,m A& HDFS . #A GPF , AERF R UREHHERA/ NS
B, MRt ReFRIMEREFIE

NetApp RIS HriER

NetApp RO HIER (NIPAM ) BEJ{EA Hadoop &E$i/iR] NFS HURMIRIIZEF. EEEMEMAM: EiEt,
NFS InputStream X 1R 7FH NFS OutputStream . BXIFHER, 1BESM "TR-4382 : NetApp [R5
MTiRER, "

Hadoop % EIZA

Hadoop % EIZA (DistCp) B—MOHABIATER, ATFRITABRERBMERAN N ES JttIﬂTEFH
MapReduce #{THIED %, FRLIBMIRSE. EST BXHEMBERIIR, #Eﬁu)\ﬁ‘tbif‘-ﬁﬂﬁiuﬂ%ﬁﬂf
MTIMRTIREFIEHE. TERRT HDFS #3F HDFS H8J DistCp 1#21F,
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NetApp AFF/FAS storage

Hadoop DistCp BI7Ef ™ HDFS R4 a8 ahEiE, MmEHERAEMIREITERF. NetApp 793F HDFS R4t
TIREIFEF. T NFS BHR, NIPAM 127 AFEHIEIENIREhIZRF, Hadoop DistCp 72 HIIERF X
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NetApp BlueXPEHIFET 2 —MEGHIRERRMHEIRS. AIEAREENaFHEZE T2 TEMERNE
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hadoop distcp A% {EF MapReduce F2FEHIEIE. NIPAM AJ 5 MapReduce &5, EEHIEIERZ
% Hadoop S HVIRGHFER. NIPAM Al ATEZ P WMELIZEOZ B2 FHHAE, UEFHTRSH. EEHIEM
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1215,
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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. EFMETRLEREFRZGE (84 chef HINIZATXK)

[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

139



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

140



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. EFRE T =R SELinux o

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

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

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

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

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

setenforce: SELinux is disabled

[root@mastr-51 5.0.3.11+#

4 IRERET R,
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[root@mastr-51 installer]# ./spectrumscale setup -s 10.63.150.51

[ INFO ] Installing prerequisites for install node

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

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

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

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

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

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

[ INFO ] SUCCESS

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

[root@mastr-51 installer]#

O. WEETIRM GPFS i s E LB E XXX Ho

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. FRINEIEET =H GPFS T,

[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. FONPECT = GPFS T,

[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. AN NSD ARs528#1 GPFS 15 s,
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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. /"N GUI , BIEF GPFS T2,

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. F/MB—1 GUI A28,

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

M. HINB— GPFS T,

[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. BIEHFIHAE T o
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root@mastr-51 installer]# ./spectrumscale node list

[

[ INFO ] List of nodes in current configuration:

[ INFO ] [Installer Node]

[ INFO ] 10.63.150.51

[ INFO ]

[ INFO ] [Cluster Details]

[ INFO ] No cluster name configured

[ INFO ] Setup Type: Spectrum Scale

[ INFO ]

[ INFO ] [Extended Features]

[ INFO ] File Audit logging : Disabled

[ INFO ] Watch folder : Disabled

[ INFO ] Management GUI : Enabled

[ INFO ] Performance Monitoring : Disabled

[ INFO ] Callhome : Enabled

[ INFO ]

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

[ INFO ] Node Node Node Node Server Node
Server Server

[ INFO ] mastr-51.netapp.com X

rhel7 x86 64

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

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

X rhel7 x86 64

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

[ INFO ] workr-140.netapp.com

rhel7 x86 64

[ INFO ]

[ INFO ] [Export IP address]

[ INFO ] No export IP addresses configured

[

root@mastr-51 installer]#

13, FEEBE XXM EE LR B 1R

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

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

14. fEEREX o
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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. 157 GPFS E{FHITIZE shell T &I MH; R r &%,

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

16. 457% GPFS EfE A HEIE #BISTHE; (5 o 8% .

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

17. I8 BEFE GPFS TR EIRERMIRCIER; A - B8 -

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

18. &%& GPFS iLBi%E.

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. FRMEET =,
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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. ZRHIEREHREHIEE LEE) IBM 2R,

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

root@mastr-51 installer]#

21. B NTP,

[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]#

22. REFTHRERLE.,

ntp io:

Listen

Listen

Listen

Listen

Listen

Listen

Listening on routing

estimated max

and drop

and drop

normally

normally

normally

normally

1s ago

on

on

on

on

on

on

1o

lo

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

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

[ INFO ] Validating configuration

[ INFO ] Performing Chef (deploy tool) checks.

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

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

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

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

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

[ INFO ] Checking for knife bootstrap configuration...

[ INFO ] Performing GPFS checks.

[ INFO ] Running environment checks

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

[ INFO ] Checking pre-requisites for portability layer.

[ INFO ] GPFS precheck OK

[ INFO ] Performing Performance Monitoring checks.

[ INFO ] Running environment checks for Performance Monitoring

[ INFO ] Performing GUI checks.

[ INFO ] Performing FILE AUDIT LOGGING checks.

[ INFO ] Running environment checks for file Audit logging

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

other nodes in the cluster passed

[ INFO ] Network check from admin node mastr-51.netapp.com to all other
nodes in the cluster passed

[ INFO ] Network check from admin node mastr-53.netapp.com to all other
nodes in the cluster passed

[ INFO ] The install toolkit will not configure call home as it is
disabled. To enable call home, use the following CLI command:
./spectrumscale callhome enable

[ INFO ] Pre-check successful for install.

[ INFO ] Tip : ./spectrumscale install

[root@mastr-51 installer]#

23. Fio& NSD Wi,
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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. GI3E NSD W5,

[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. 9% NSD MRS,

[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. 6l# GPFS .
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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. ## GPFS,

[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. 1E GPFS HAWHERMHFAFEINIR,
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[root@mastr-51 cluster-test]# mmlsdisk gpfsl

disk driver sector failure holds holds
storage
name type size group metadata data status

availability pool

nsdl nsd 512 1 Yes Yes ready up
system
nsd2 nsd 512 1 Yes Yes ready up
system

[root@mastr-51 cluster-test]#

[root@mastr-51 cluster-test]# for 1 in 51 53 136 138 ; do ssh
10.63.150.%1 "hostname; chmod 777 /gpfsl" ; done;
mastr-51.netapp.com

mastr-53.netapp.com

workr-136.netapp.com

workr-138.netapp.com

[root@mastr-51 cluster-test]#

h=}

29. i&1T dd S E GPFS 5,

[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; 1ls -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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¥ GPFS SH %I NFS
=4 GPFS §HEINFS , BT E:

1. 3@id ° Jetc/exports” X4¥& GPFS S NFS

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

2. TRPTEM NFS RSB,

[root@mastr-51 ~]# yum install rpcbind

Loaded plugins: priorities, product-id, search-disabled-repos,
subscription-manager

Resolving Dependencies

--> Running transaction check

-—-> Package rpcbind.x86 64 0:0.2.0-47.el7 will be updated
-—-> Package rpcbind.x86 64 0:0.2.0-48.el7 will be an update
--> Finished Dependency Resolution

Dependencies Resolved

Package Arch
Version Repository
Size
Updating:

rpcbind x86 64
0.2.0-48.el7 rhel-7-
server-rpms 60 k

Transaction Summary
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Total download size: 60 k
Is this ok [y/d/N]: y
Downloading packages:

No Presto metadata available for rhel-7-server-rpms

rpcbind-0.2.0-48.el17.x86 64.rpm
| 60 kB 00:00:00

Running transaction check
Running transaction test
Transaction test succeeded
Running transaction

Updating : rpcbind-0.2.0-48.

1/2

Cleanup : rpcbind-0.2.0-47.

2/2

Verifying : rpcbind-0.2.0-48.

1/2

Verifying : rpcbind-0.2.0-47.

2/2

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

Complete!
[root@mastr-51 ~]#

3. [B5h NFS RS,

el

el’”

el

el

.x86_64

.x86_64

.x86_64

.x86_64
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[root@mastr-51 ~]# service nfs status
Redirecting to /bin/systemctl status nfs.service
® nfs-server.service - NFS server and services

Loaded: loaded (/usr/lib/systemd/system/nfs-server.service; disabled;
vendor preset: disabled)

Drop-In: /run/systemd/generator/nfs-server.service.d

l—order-with-mounts.conf

Active: inactive (dead)
[root@mastr-51 ~]# service rpcbind start
Redirecting to /bin/systemctl start rpcbind.service
[root@mastr-51 ~]# service nfs start
Redirecting to /bin/systemctl start nfs.service
[root@mastr-51 ~]# service nfs status
Redirecting to /bin/systemctl status nfs.service
® nfs-server.service - NFS server and services

Loaded: loaded (/usr/lib/systemd/system/nfs-server.service; disabled;
vendor preset: disabled)

Drop-In: /run/systemd/generator/nfs-server.service.d

l—order-with-mounts.conf

Active: active (exited) since Wed 2019-11-06 16:34:50 UTC; 2s ago

Process: 24402 ExecStartPost=/bin/sh -c if systemctl -gq is-active
gssproxy; then systemctl reload gssproxy ; fi (code=exited,
status=0/SUCCESS)

Process: 24383 ExecStart=/usr/sbin/rpc.nfsd $RPCNFSDARGS (code=exited,
status=0/SUCCESS)

Process: 24379 ExecStartPre=/usr/sbin/exportfs -r (code=exited,
status=0/SUCCESS)
Main PID: 24383 (code=exited, status=0/SUCCESS)

CGroup: /system.slice/nfs-server.service

Nov 06 16:34:50 mastr-51.netapp.com systemd[l]: Starting NFS server and
services...

Nov 06 16:34:50 mastr-51.netapp.com systemd[l]: Started NFS server and
services.

[root@mastr-51 ~]1#

4. 54 GPFS Hp93Z 4 LUIGIE NFS & F i,
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[root@mastr-51 gpfsl]l# df -Th

Filesystem

Use% Mounted on

/dev/mapper/rhel stlrx300s6--22--irmc-root

59% /

devtmpfs

0% /dev

tmpfs

0% /dev/shm

tmpfs

11% /run

tmpfs

0% /sys/fs/cgroup
/dev/sda’7

3% /boot

tmpfs

0% /run/user/10065
tmpfs

0% /run/user/10068
tmpfs

0% /run/user/10069
10.63.150.213:/nc_volume3
1% /mnt

tmpfs

0% /run/user/0
gpfsl

1% /gpfsl
[root@mastr-51 gpfsl]#

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

[root@mastr-51 gpfsll# 1s

catalog ces gpfs-ces ha

[root@mastr-51 gpfsl]#

testfile

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

[root@mastr-51 gpfsll# 1s

ces gpfs-ces ha testfile

[root@mastr-51 gpfsl]# 1ls -ltrha

total 5.1G
dr-xr-xr-x 2 root root
—rw-r—--r-—- 1 root root
dr-xr-xr-x. 30 root root
drwxr—-xr-x 2 root root
drwxr-xr-x 2 root root
ArwxXrwxrwx 5 root root
drwxr-xr-x 4

1

[root@mastr-51 gpfsl]#

SO 01 o

.0OK
.0G
. 0K
.0OK
4.

0K

256K

root root 4.0K

Jan
Oct
Oct
Nov
Nowv
Nowv

Nov

o o1 o1 U1 © ©

1970

18:
18:
20:
20:
20:
20:

10
19
02
04
04
35

Type
xfs
devtmpfs
tmpfs
tmpfs
tmpfs
xfs
tmpfs
tmpfs
tmpfs
nfs4
tmpfs

gpfs

.snapshots
testfile

gpfs-ces
ha

ces

Size

94G

32G

32G

32G

32G

380G

Used Avail

55G

3.3G

210M

8.0M

39G

32G

32G

29G

32G

9.1G

6.3G

6.3G

6.3G

380G
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ACE NFS Z s
BB NFS BFIR, 1B THE:

1. £ NFS B i L ERHFE,

[root@hdp2 ~]# yum install nfs-utils rpcbind
Loaded plugins: product-id, search-disabled-repos, subscription-manager
HDP-2.6-GPL-repo-4

| 2.9 kB 00:00:00
HDP-2.6-repo-4

| 2.9 kB 00:00:00
HDP-3.0-GPL-repo-2

| 2.9 kB 00:00:00
HDP-3.0-repo-2

| 2.9 kB 00:00:00
HDP-3.0-repo-3

| 2.9 kB 00:00:00
HDP-3.1l-repo-1

| 2.9 kB 00:00:00
HDP-3.1l-repo-51

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-1

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-2

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-3

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-4

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-51
| 2.9 kB 00:00:00
ambari-2.7.3.0

| 2.9 kB 00:00:00
epel/x86 64/metalink

| 13 kB 00:00:00

epel

| 5.3 kB 00:00:00
mysgl-connectors—-community
| 2.5 kB 00:00:00
mysgl-tools-community

| 2.5 kB 00:00:00
mysgl56-community

| 2.5 kB 00:00:00
rhel-7-server-optional-rpms
| 3.2 kB 00:00:00
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rhel-7-server-rpms
| 3.5 kB 00:00:00

(1/10) : mysgl-connectors-community/x86 64/primary db

| 49 kB 00:00:00

(2/10) : mysgl-tools-community/x86 64/primary db

| 66 kB 00:00:00

(3/10) : epel/x86 64/group gz

| 90 kB 00:00:00

(4/10) : mysgl56-community/x86 64/primary db

| 241 kB 00:00:00

(5/10) : rhel-7-server-optional-rpms/7Server/x86 64/updateinfo

| 2.5 MB 00:00:00

(6/10) : rhel-7-server-rpms/7Server/x86 64/updateinfo

| 3.4 MB 00:00:00

(7/10) : rhel-7-server-optional-rpms/7Server/x86 64/primary db
| 8.3 MB 00:00:00

(8/10) : rhel-7-server-rpms/7Server/x86 64/primary db

| 62 MB 00:00:01

(9/10) : epel/x86 64/primary db

| 6.9 MB 00:00:08

(10/10) : epel/x86 64/updateinfo

| 1.0 MB 00:00:13

Resolving Dependencies

--> Running transaction check

-—-> Package nfs-utils.x86 64 1:1.3.0-0.61.el7 will be updated
-—--> Package nfs-utils.x86 64 1:1.3.0-0.65.el7 will be an update
-—-> Package rpcbind.x86 64 0:0.2.0-47.el7 will be updated
-—-> Package rpcbind.x86 64 0:0.2.0-48.el7 will be an update

—--> Finished Dependency Resolution

Dependencies Resolved

Package Arch Version

Updating:

nfs-utils x86 64 1:1.3.0-0.65.el7
rhel-7-server-rpms 412 k

rpcbind x86 64 0.2.0-48.el7

rhel-7-server-rpms 60 k

Transaction Summary
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Upgrade 2 Packages

Total download size: 472 k

Is this ok [y/d/N]: y

Downloading packages:

No Presto metadata available for rhel-7-server-rpms
(1/2): rpcbind-0.2.0-48.el17.x86 64.rpm

| 60 kB 00:00:00

(2/2) : nfs-utils-1.3.0-0.65.e17.x86 64.rpm

| 412 kB 00:00:00

Total
1.2 MB/s | 472 kB 00:00:00
Running transaction check
Running transaction test
Transaction test succeeded
Running transaction
Updating : rpcbind-0.2.0-48.el17.x86_ 64
1/4

service rpcbind start

Updating : l:nfs-utils-1.3.0-0.65.e17.x86 64
2/4

Cleanup : l:nfs-utils-1.3.0-0.61.e17.x86 64
3/4

Cleanup : rpcbind-0.2.0-47.e17.x86 64
4/4

Verifying : l:nfs-utils-1.3.0-0.65.e17.x86 64
1/4

Verifying : rpcbind-0.2.0-48.el7.x86 64
2/4

Verifying : rpcbind-0.2.0-47.el7.x86 64
3/4

Verifying : l:nfs-utils-1.3.0-0.61.el17.x86 64
4/4
Updated:

nfs-utils.x86 64 1:1.3.0-0.65.el7
rpcbind.x86 64 0:0.2.0-48.el7

Complete!
[rootQ@hdp2 ~]#

2. B&h NFS BEFIRIRS.
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[root@hdp2 ~]# service rpcbind start

Redirecting to /bin/systemctl start rpcbind.service

[root@hdp2 ~]#

3. @ NFS iY1E NFS Z % FiEE; GPFS .

[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#

4. IS NFS HEHXHE PR GPFS XH5I%,

[root@hdp2 ~]1# cd /gpfstest/
[root@hdp2 gpfstest]l# 1s

ces gpfs-ces ha testfile
[root@hdp2 gpfstest]l# 1s -1
total 5242882

drwxr-xr-x 4 root root 4096 Nov
drwxr—-xr—-x 2 root root 4096 Nov
drwxr—-xr-x 2 root root 4096 Nov

-rw-r—--r—-—- 1 root root 5368709120 Oct
[root@hdp2 gpfstest]#

Size
1.17T
126G
126G
126G
126G

197M
26G
95G
7.3T

15
15
14

© o1 o1 Ol

S. 8 XCP R#iEM GPFS SHBI NFS 55 %I NetApp NFS o

15:

Used Avail Use% Mounted on
113G 981G 11% /
0 126G 0% /dev
16K 126G 1% /dev/shm
510M 126G 1% /run
0 126G 0%

191IM 6.6M 97% /boot

0 26G 0% /run/user/0
5.4G 90G 6% /mnt
9.1G 7.3T 1% /gpfstest

35 ces

:02 gpfs-ces
:04 ha
:10 testfile
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[root@hdp2 linux]# ./xcp copy -parallel 20 10.63.150.51:/gpfsl
10.63.150.213:/nc_volume2/

XCP 1.4-17914d6; (c) 2019 NetApp, Inc.; Licensed to Karthikeyan
Nagalingam [NetApp Inc] until Tue Nov 5 12:39:36 2019

xcp: WARNING: your license will expire in less than one week! You can
renew your license at https://xcp.netapp.com
XCp: open or create catalog 'xcp': Creating new catalog in
'10.63.150.51:/gpfsl/catalog’
xcp: WARNING: No index name has been specified, creating one with name:
autoname copy 2019-11-11 12.14.07.805223
xcp: mount '10.63.150.51:/gpfsl': WARNING: This NFS server only supports
l-second timestamp granularity. This may cause sync to fail because
changes will often be undetectable.

34 scanned, 32 copied, 32 indexed, 1 giant, 301 MiB in (59.5 MiB/s),
784 KiB out (155 KiB/s), 6s

34 scanned, 32 copied, 32 indexed, 1 giant, 725 MiB in (84.6 MiB/s),
1.77 MiB out (206 KiB/s), 1lls

34 scanned, 32 copied, 32 indexed, 1 giant, 1.17 GiB in (94.2 MiB/s),
2.90 MiB out (229 KiB/s), 1lé6s

34 scanned, 32 copied, 32 indexed, 1 giant, 1.56 GiB in (79.8 MiB/s),
3.85 MiB out (194 KiB/s), 21s

34 scanned, 32 copied, 32 indexed, 1 giant, 1.95 GiB in (78.4 MiB/s),
4.80 MiB out (191 KiB/s), 26s

34 scanned, 32 copied, 32 indexed, 1 giant, 2.35 GiB in (80.4 MiB/s),
5.77 MiB out (196 KiB/s), 3ls

34 scanned, 32 copied, 32 indexed, 1 giant, 2.79 GiB in (89.6 MiB/s),
6.84 MiB out (218 KiB/s), 36s

34 scanned, 32 copied, 32 indexed, 1 giant, 3.16 GiB in (75.3 MiB/s),
7.73 MiB out (183 KiB/s), 41ls

34 scanned, 32 copied, 32 indexed, 1 giant, 3.53 GiB in (75.4 MiB/s),
8.64 MiB out (183 KiB/s), 46s

34 scanned, 32 copied, 32 indexed, 1 giant, 4.00 GiB in (94.4 MiB/s),
9.77 MiB out (230 KiB/s), 51s

34 scanned, 32 copied, 32 indexed, 1 giant, 4.46 GiB in (94.3 MiB/s),
10.9 MiB out (229 KiB/s), 56s

34 scanned, 32 copied, 32 indexed, 1 giant, 4.86 GiB in (80.2 MiB/s),
11.9 MiB out (195 KiB/s), 1mls
Sending statistics...
34 scanned, 33 copied, 34 indexed, 1 giant, 5.01 GiB in (81.8 MiB/s),
12.3 MiB out (201 KiB/s), 1m2s.

[root@hdp2 linux]#

6. I8IE NFS & Fif LAY GPFS X,
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[root@hdp2 mnt]# df -Th

Filesystem
Mounted on

/dev/mapper/rhel stlrx300s6--22-root

devtmpfs
/dev
tmpfs
/dev/shm
tmpfs
/run

tmpfs

/sys/fs/cgroup

/dev/sdd?2
/boot

tmpfs
/run/user/0

10.63.150.213:/nc_volume2

/mnt

10.63.150.51: /gpfsl

/gpfstest

[root@hdp2 mnt]#

[root@hdp2 mnt]# 1ls -ltrha

total 128K
dr-xr-xr-x
.snapshots
ArwXrwxrwx
Arwxrwxrwx
wcresult

ArwXrwxrwx
wcresultl

AdrwXrwxrwx
wcresult?2

ArwxXrwxrwx
wcresult3

-rw-r—--r—-
READMEdemo
AdrwXrwxrwx

ArwXrwxrwx

root

root

3 root

3
3

root

root

root

root

root
root

scancopyFromLocal

—rw-r--r—-
SEoEo=E—=
-rw-r--r-—-
—rw-r--r—-
SEoEo=E—
—rw-r--r--
—rw-r--r—-

1

e e e

hdfs
hdfs
hdfs
hdfs
hdfs
hdfs
hdfs

root

root
root

root

root

root

root

root
root

hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop

Type

xfs
devtmpfs

tmpfs

tmpfs

tmpfs

xfs

tmpfs

nfs4

nfs4

Size

1.1T
126G

126G

126G

126G

197M

26G

95G

7.3T

4.0K
4.0K

4.0K
.OK

D

.2K
.2K
.2K
.2K
.2K
.2K
.2K

e e e e

Used Avail Use$%

113G
0

16K

518M

191M

Dec 31

Feb 14
Feb 14

Feb 14

Feb 14

Feb 16

Feb 20

Jun 28
Jun 28

Jul
Jul
Jul
Jul
Jul
Jul
Jul

w W w w w w w

981G 11%
126G 0%

126G

'_\
o\°

126G

'_l
o\°

126G

(@]
o\°

6.6M 97

o\°

26G

O
o\°

90G

[e))
o°

~J
w
=
}_\
o\

1969

2018 data
2018

2018

2018

2018

2018

13:38 scantg

13:39

19:28 £3

19:28 README

19:28 £9
19:28 f6
19:28 £5
19:30 f4
19:30 £8
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-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-FS Z| ONTAP NFS
TIEMNEB T A NetApp XCP 1§ MapR-FS B 5 50%] ONTAP NFS FFFERNSE,

1. AED MapR TRECE=" LUN , FHFrE MapR T =#%F LUN FRE1%
- FEREHRRE], 79 MapR SEEHEAENRFFARMAY LUN BUBF MapR-FS .
. IRIELEE MapR £E&f "MapR 6.1 314",

hadoop
hadoop
root
root

testerl
hadoopkerberosgroup

hadoopkerberosgroup
hadoopkerberosgroup

hadoopkerberosgroup

hdfs
root
root

root

root
root
root
root
nobody

I

SN

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

.0K

. 0K

.0OK

.0K

1.2K
4.0K
5.0G

[N A N N ST

.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

- BEPHIRRBTE MapR-FS 1, a0, F{1ER Teragen 7 MapR-FS B4R T A% 1 TB BB AEEE,
. ¥ MapR-FS B2E N NFS S,
a. 7£FfE MapR T 2 EZH nlockmgr BRSS,

2
3
4. {§F Hadoop JAR xxx % MapReduce ip$H0EEZS Hadoop 12&1E.
5
6
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https://mapr.com/docs/61/install.html
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https://mapr.com/docs/61/install.html

root@workr-138:

program vers proto

100000
100000
100000
100000
100000
100000
100003
100227
100003
100227
100021
100021
100021
100021
100003
100005
100005
100005
100005

4

R W R W Wwdh w b w wbd wdbdbDNDwbsDNDw

root@workr-138:

root@workr-138:
root@workr-138:

~$ rpcinfo -p

tcp
tcp
tcp
udp

~$

port
111
111
111
111
111
111
2049
2049
2049
2049
55270
55270
35025
35025
2049
2049
2049
2049
2049

service
portmapper
portmapper
portmapper
portmapper
portmapper
portmapper
nfs

nfs acl
nfs

nfs acl
nlockmgr
nlockmgr
nlockmgr
nlockmgr
nfs

mountd
mountd
mountd
mountd

~$ rpcinfo -d 100021 3
~$ rpcinfo -d 100021 4

b. M " Jopt/mapr/conflexports’ X{4HFfH MapR 117 LA MapR-FS SHIFEX 4R, SHFXXHEKE,

BNERAFRIBRFH R X,
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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. Rt MapR-FS NFS AR%3,
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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. YFEIN IP SEE S ECLE MapR SR PRIREMRS B —AMRS 2. AT, MapR EHSANFERSHEHE—

AN IP LU#1T NFS #dEiniRl. X IP AISCllE A A, XEWE, NRAEBRE IP RIARSS 2L LK
fE, WATLAGER IPSEREIRBYT—1 IP #17 NFS i1,

@ NREBMFE MapR T Riefit NFS ipial, WATLIAS RSB OE—HEW 1P, HERS
™ MapR T RBYZIR#IT NFS HEAIE,

P @ ®  § mepRCoreUp X | AR May

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

MAPR

Services | NFS V3 Gateway

INFS Setup and VIP Assignment
| EEEE

VIP Range Virtual IP Node Name Physical [P MAC Address

(Pending)

10.63.150.96

10.63.150.138 90:1b:0e:d1:54:F9
10.63.150.97

10.63.150.138 90:1b:0ed5d:69

Page 1 of 1 Rows Total items: 1- 2 6f 2
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M MapRCoreUp X WA MapR ik A wstaller X X A MapRinsialier

< C A NotSecure | workr-138.netapp.com:8443/app/mes/#/app/services/editvip/3/1

MAPR com  Overview Services  Nodes Dama~  Admin~
Edit Virtual IP

SETTINGS AND AUDITING

" Starting Virtual IP  10.63.150.96 ) ° NetMask 2552552550 (@)

Ending Virual P 10.6315087 @ Preferred MAC Address

VIRTUAL IP RANGES
Use all network interfaces on all nodes that are running the NFS Gateway service.

®) Select netwark interfaces

Available
Q
Node Name Physical IP Mac Address
workr-140.netapp.com 10.63.150.140 90:1b:0e:d1:5e:03 >
4

A MapR Core Up X | WA MapRinstaller % | AN MspR Installer X % A MapR installer

&« C A Not Secure | workr-138.netapp.com 844

Selected
Node Name Physical 1P
workr-138.netapp.com 10.63.150.138

M Starting, Sto

Mac Address

90:1b:0ed1:5d:f9

M\ MapR Direct

Edit Virtual IP

SETTINGS AND AUDITING

* Starting Virtual 1P 10.6315092 @ * NetMask  255.255.255.0

Ending Virtual IP 10.63.150.93 ( Preferred MAC Address

VIRTUAL IP RANGES

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

Select network interfaces

Available
| Q
|
Node Name Physical IP Mac Address
|
workr-138.netapp.com 10.63.150,138 G0:1b:0ed1:5a:19 %
| 4

Selected
Node Name Physical [P
workr-140.netapp.com 10.63,150,140

9. WEEE N MapR TR LD EHIEMN 1P, HEREN#1T NFS #iEhIE,

root@workr-138: ~$ ip a

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

inet6 ::1/128 scope host
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valid 1ft forever
2:
group default glen 1000

preferred 1ft forever

ens3f0: <BROADCAST,MULTICAST,UP, LOWER UP> mtu 9000 gdisc mg state UP

link/ether 90:1b:0e:d1:5d:f9 brd ff:ff:ff:ff:ff:ff
inet 10.63.150.138/24 brd 10.63.150.255 scope global noprefixroute

ens3f0
valid 1ft forever
inet 10.63.150.96/24
valid 1ft forever
inet 10.63.150.97/24
valid 1ft forever

preferred 1ft forever
scope global secondary ens3f0:~m0
preferred 1ft forever
scope global secondary ens3f0:~ml
preferred 1ft forever

inet6 fe80::921b:eff:
valid 1ft forever

fedl:5df9/64 scope link
preferred 1ft forever
3: enol: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP
group default glen 1000

link/ether 90:1b:0e:dl:af:b4 brd ff:ff:ff:ff:
4: ens3fl: <BROADCAST,MULTICAST, UP, LOWER UP> mtu
group default glen 1000

link/ether 90:1b:0e:dl1:5d:fa brd ff:ff:ff:ff:
5: eno2: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu
DOWN group default glen 1000

link/ether 90:1b:0e:dl:af:b5 brd ff:ff:ff:ff
[root@workr-138: ~$
[root@workr-140 ~1# ip a
1: lo: <LOOPBACK,UP,LOWER UP> mtu 65536 gdisc noqueue state UNKNOWN
group default glen 1000

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00

inet 127.0.0.1/8 scope host lo

valid 1ft forever preferred 1ft forever
::1/128 scope host
valid 1ft forever preferred 1ft forever

2: ens3f0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 9000 gdisc mg state UP
group default glen 1000

link/ether 90:1b:0e:d1:5e:03 brd ff:ff:ff:ff:ff:ff

inet 10.63.150.140/24 brd 10.63.150.255 scope global noprefixroute
ens3£f0

ff:ff
1500 gdisc mg state UP

ff:ff
1500 gdisc mg state

ff.ff

inet6

valid 1ft forever
inet 10.63.150.92/24
valid 1ft forever

inet6 fe80::921b:eff:

valid 1ft forever
3:
group default glen 1000

preferred 1ft forever

scope global secondary ens3f0:~m0
preferred 1ft forever

fedl:5e03/64 scope link noprefixroute
preferred 1ft forever

enol: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP

link/ether 90:1b:0e:dl:af:9%9a brd ff:ff:ff:ff:ff:ff

4:
group default glen 1000

ens3fl: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP
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link/ether 90:1b:0e:dl:5e:04 brd ff:ff:ff:ff:ff:ff
5: eno2: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 gdisc mg state
DOWN group default glen 1000

link/ether 90:1b:0e:dl:af:9% brd ff:ff:ff:ff:ff:ff
[root@workr-140 ~]1#

10. {EADEHIREIL IP 35 NFS S HA MapR-FS LISZE NFS 12(F, B2, A8 NetApp XCP #1TEIE(ELE
B, REERITIHTE,

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. EZE NetApp XCP LUEE3EM MapR-FS NFS WX {£44%2] ONTAP NFS
a. fitE XCP WERME,
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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. 3 IiFRHEXHEHIZ] ° /opt/netapp/xFiles/XCP/" o

root@workr-138: src$ cd /opt/NetApp/xFiles/xcp/
root@workr-138: xcp$ ls -ltrha
total 252K

drwxr-xr-x 3 root root 16 Apr 4 2019
-rw-r--r-—- 1 root root 105 Dec 5 19:04 xcp.ini
drwxr-xr-x 2 root root 59 Dec 5 19:04 .
-rw-r--r——- 1 faiz89 faiz89 336 Dec 6 21:12 license
-rw-r--r—-— 1 root root 192 Dec 6 21:13 host
-rw-r--r-—- 1 root root 236K Dec 17 14:12 xcp.log

root@workr-138: xcp$

C. { XCP activate B8 EUE XCP o

d. 67 NFS SR,
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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
vl/3/4, PMAP v2/3/4, STATUS vl

'10.63.150.92': UDP rpc services: MNT vl1/3, NFS v4, NFSACL v3,
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. {EF XCP MZ MapR TEaMZNR IP F1Z B4R IP (ONTAPLIF) {EiEEuE,

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 wi
name: autoname copy 2019-12-06 21.14.38.652652

xcp: mount '10.63.150.96,10.63.150.97:/maprnfs3/tg4': WARNING:

, NLM

NLM

th

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
MiB/s), 5s

130 scanned, 128 giants, 8.01 GiB in (889 MiB/s), 8.02 GiB out
MiB/s), 1ls

130 scanned, 128 giants, 12.6 GiB in (933 MiB/s), 12.6 GiB out
MiB/s), 16s

130 scanned, 128 giants, 16.7 GiB in (830 MiB/s), 16.7 GiB out
MiB/s), 21s

130 scanned, 128 giants, 21.1 GiB in (907 MiB/s), 21.1 GiB out
MiB/s), 26s

(724

(890

(934

(831

(908



130 scanned,
MiB/s), 31s

130 scanned,
MiB/s), 36s

[root@workr-140 linux]# ./xcp yatin copy

128

128

giants,

giants,

25.5 GiB

29.6 GiB

10.63.150.92:/maprnfs3/tgd 2
10.63.150.85,10.63.150.86:/datapipeline dataset/tg4 2 dest

XCP 1.6-dev;
Nagalingam

(c)

2019 NetApp,
[NetApp Inc]

Inc.;

in

in

(893 MiB/s),

(842 MiB/s),

25.5 GiB out (894

29.6 GiB out (843

--parallel 20

Licensed to Karthikeyan
5 11:07:27 2020

until Wed Feb
xcp: WARNING: No index name has been specified,

name: autoname copy 2019-12-06 21.14.24.637773

XCp:
only
fail
130 scanned,
MiB/s), 5s
130 scanned,
(1.10 GiB/s),
130 scanned,
(1.09 GiB/s),
130 scanned,
MiB/s), 20s
130 scanned,
MiB/s), 25s
130 scanned,
MiB/s), 31ls
130 scanned,
MiB/s), 36s
130 scanned,
MiB/s), 41ls
130 scanned,
MiB/s), 46s
130 scanned,
MiB/s), 51s
130 scanned,
MiB/s), 56s
130 scanned,
MiB/s), 1mls
130 scanned,
MiB/s), 1m6s
130 scanned,
MiB/s), 1mlls
130 scanned,
MiB/s), 1ml6s

128

128

10s

128

15s

128

128

128

128

128

128

128

128

128

128

128

128

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

because changes will often be

4.39 GiB
9.94 GiB
15.4 GiB
20.1 GiB
24.6 GiB
29.0 GiB
33.2 GiB
37.8 GiB
42.0 GiB
46.1 GiB
50.1 GiB
54.1 GiB
58.5 GiB
62.9 GiB

67.2 GiB

mount '10.63.150.92:/maprnfs3/tgd 2':
supports l-second timestamp granularity. This may cause sync to

WARNING:

undetectable.

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

(896 MiB/s),

(1.10 GiB/s),
(1.09 GiB/s),
(953 MiB/s),

(928 MiB/s),
(877 MiB/s),
(852 MiB/s),
(941 MiB/s),
(860 MiB/s),
(852 MiB/s),
(816 MiB/s),
(819 MiB/s),
(897 MiB/s),
(900 MiB/s),

(876 MiB/s),

creating one with

This NFS server

4.39 GiB out (897

9.96 GiB out

15.4 GiB out

20.1 GiB out (954

24.7 GiB out (929

29.0 GiB out (878

33.2 GiB out (853

37.8 GiB out (942

42.0 GiB out (861

46.2 GiB out (853

50.2 GiB out (817

54.2 GiB out (820

58.6 GiB out (898

63.0 GiB out (901

67.2 GiB out (877
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f. KEFMEEHR LNAHD .

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

MR EFIENER
BVRAEXRAEFIREENESZER, BEBLT S / sus:

* NetApp [RIUDHIRIR (£ L

"https://www.netapp.com/us/media/tr-4382.pdf"
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https://www.netapp.com/us/documentation/index.aspx

Confluent Kafka BYS{ESC %

TR-4912 : (A NetApp B Confluent Kafka 5 BEiER{ELEKISE)

Karthikeyan Nagalingam , Joseph Kandatilparambil , NetApp Rankesh Kumar , Confluent

Apache Kafka @— MIXDHEHEHRRES, EBERAMIEBHFCRNEY, Kafka &
HR—MEERY, ERETFLERRXBENHMRIL. BM 2011 &£ LinkedIn BIZEFIFF
TRLUK, Kafka EMBEEBFIEZRARANEHRILFES. Confluent 3§ Apache Kafka 5
Confluent Platform —i{2453 %, Confluent &7 Kafka 12t 7 EZ XM\ IhEE, S
TEIEoR KR £ = PIRIER A & A BERTVALE,

XA BT R LA TRABNETE NetApp BIM RIFMEF ma L EFA Confluent 23 EFAERIRIESSEOEN :

* 5 NetApp 35 77— NetApp StorageGRID 184 & BIIRIE
* DEFEERENN
* 7 NetApp FiER S _EERA Confluent BIER{ESSER N

HtA%ERE Confluent 1 E1E(E?

MNTFFZNAREFRN, Confuent EMAFIARIKIAN TS, LHEHBNTAKE, AHAANITIFRE, &
A EEE, ARALUEITES Confluent FERNEHEDF. ERLURRHIEFMENMRAN T, EEEBEE
NLFERUENBIEAEZTT RN, AEMUENERERTHSEEESTEEMER. 5 S3RENE
fEZgen] LIM BFrE XL R A — MU B SSIEENIR £6, MMERERIRELRR. BXNTANA Kafka
ERAPEEFMEINFAESR, 1BEEF "ARER Confluent 21"

A AEER NetApp StorageGRID #1797 B1F(E?

StorageGRID 2 NetApp 1T SMAER T RIZFHEF S, StorageGRID B—HE T HRIVINGE X FEBRFE,
FTEATWARERR APl , B13E Amazon Simple Storage Service (S3) APl , StorageGRID B AIRIETZAEF]
BIREEMLEIRE, URHERSE, HANXNRERE. RAREEAENUE, aENNEMEGENEEERL, M
ML TIERHBEEEIKD X IR,

StorageGRID RANRZHMABHEREBAMEE (ILM) RI&SIZ, Z5|1E SRR BUEE B HA

B, RESSIERLERTHIEEEMIEEHESAMANEESR, MUEELUEZ KR IEEHITIGMAH
B A FIFA M.

B Confluent 5 E1E(E

DEFENERESE, FEEFHESSHELEESSH. BIXMOE, SEFEEMSELERMRIY
RESEMEZo
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Kafka XEFRMERNER . EMNERE. TUANENTALERBNEISTERS MREFERTIEEREN
ERIER, HEBHDXHETIE, N5IF Katka BIFRIBHIEUARBRFMETE. FOABERT, ETENREN
B4 7 X, EHA]ULREBEFESIE. XN TEEEH, BRASRENEHTERGIEH. Bk, Kafka =
RREuEEMANEEREERNIBESNEN, ARIEIFCZMFEMEANEINERS. AR TLEIERYE
ZIAMN=EREFTIEH tombstone JHERT2MERES.

Kafka PERENEE API :

* * ERIER AP AR AR ATRIER M.

* Y EAE AP TN ARREITR EBEHLIBIER R,

*IEESR AP, *HITAEEFERAMNEFENERE AP, UEEXLETBTHERMENARER,.

* *RAPL, * I APHISRINRER M HE RS R

* * B API-* T EIE Kafka £/, RIEBFEM Kafka 3%,
HEEMEFE APl BT Kafka JHEEEMYAIRE, HTE Java A Katka HEEMNEFEEPinRETSEL
o [KEHBEXMNZ—MT#EIY, FRARRIUERZMYUERRRES RS BCNERERLESE

BP . X EAIER Kafka Xf Java WL (JVM ) £ERFARBIE. ATHVIE Java B IRIIRSRETE
Apache Kafka wiki A3,

Apache Kafka FA{j!
Apache Kafka fE/HEF1X, WILERNRE, 1515, HERE, ARE, EHERNREXRHETIER.

* Kafka fe@ T HIHE, REDKX, SERMAEIE, EERAAIIEESLENBRFNRIFERGT SR,
* Kafka AJAEIREREEFERAFPES (MEMAE, BR) , FREFEN—HALEHBITHR.
* Kafka @EATIETHRENE HREELESRANARFNSIHES, NEREPZELER.

* WEAER Katka RVEASRGHRRS R, BERGEEMRSSFWEIEREXMH, ABHETHR
B (BIanxfHAkRs3288k HDFS ) #1TAME, Kafka AIMXAHFAEEHTHER, HKEETHEHEIEEBM
IR AN —HE . XFAI LR RIEIRAE, AERMMSZIFS SRR HUEIEGER.

* Kafka WIFZ AP STEBES T RAMLEEEPMIRHRE, EXEMET, RIMABIESM Kafka £
BRER, ARHTREG, FENHRRAFEDR, UEH—DERASHITRSLE, fid, BTF#EFEHREX
SHMZEERRERM rss RPREIXERBTHRBELHE " XE " T8, #—DRIEAIRESIELABTIE
WEHITESLUERFR, ARESIBFENXERBAHEFMEEFR, RALENKRAIESZHAAFEEFL
RE. RAEEBEIRIES DAL LR RIERER .

* FHRCER M ARERFIRITEN, RRSESRIER R EIRFHTIRIERFT. Kafka XEFFIERYIE
BANEETHIE, bR UIMIENENNAEFIEREIR.

* Kafka AJUBERH ARG —MINBRRZAS. WASEMTFETRZEIEFRIEE ARIHETRRE
HEMNEFRRT . Kafka BB ELERTNEEE BT F5 1L AH,

MELES

Confluent Platform @— W FLETF S, 7 Katka I 7 EHKINEE, SEBBINENBEFFLATIEERE,
BRI E, AMIRENEWIEEH B E™EIZEMEXK, Confluent B Apache Kafka BY[RIACIESE
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W2, BIEIRINEEY BT Katka B, RETEERT Kafka FEESIERAE, W5,

A E 80% U EMBIERBHIERKRAR, HRASHEWERE T TR,

R 4%EF Confluent ?

WIS R A SE BHE AN SR BIE SR R B — M — R REAEFRIRF,
KehE W AERFEA

Confluent &R ZMTA?

BESTE, G ITNMAMSEFRSWSME, MAZECEEGE, FlainEEFRRZSEZEIL S

]
BRI EE. BAMS,
P, EIEMERE Kafka EHZHE, NS,

FaA=R

SRETEMB SRS FEREIFN, HARSSFIEN,

TEIE/T Confluent Kafka FE&HIZE 14,
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Confluent Platform BY#Zi0@ "Apache Kafka"—MegZMIDH RS BN TS, Katka WEZEIHEEW T :

* REBHITFHIER M.

* UBHEANEEER.

* IR

-

Confluent B] LURMAMIZ— 2RI LS M+
RIFBRMIEEE, #ARoV RIE, HEMTENE, BiRhEArFEAG.

Confluent Platform A &L 3R RIEEE) Kafka BO T2, WERNARER, UKEFE
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BNEEENAR Confluent FATEIERMEMER, REST RIE, 2+ 100 ZNFMER Kafka E3E2850 ksqlDB

o
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https://kafka.apache.org/

Confluent F & )l IHREHEIA
RERIRG . —FET GUI RS, ATEEMLIT Kafka » EAILUET ERMEIE Kafka Connect
, UNEE, RENEESHMAFKNEE,

* * Kubernetes HJ Confluent » * Kubernetes BJ Confluent & Kubernetes FJ12{EFR ., Kubernetes 1&{E R i@Eid
NEFEFENBRREFRMAIMFNINEENER, BT Kubernetes B9 ZRT2ThEE, XF Confluent Platform
, XBIEKIEE K Kubernetes L Kafka FVERERIE, HBEITHENEMZEME R ERRES.

* * %% Katka BOTR#EIE28. * E%8316 M Kafka Connect AP| ¥ Kafka ZEi&ZI3IBE, BHEREME, £FR
REIMXHRRAFHMALS. Confluent Hub 1RIERI FHRERSE, BT REANEERNEEL, S2EX
LEERSd 2EINL B R MM ALK Confluent 5, BXEZFAMER, HSN "L,

v ETEER, IREEMNARTE, SERIIERESDE. CTRETSEFNEANE, TR
FEHPE,

©CORERRHE, C EERBERERT R, AEIERNTREEM - IEEREIS R, SR
EAENSHIEDL, SEETEGOHBNIRE,

* R EohEET AR, mESERTHNEEE, 2R, 2RBENSE. EATERSEEPBIK
ELURIBISINTEAE, ANREERTERE, UEEEMTENRNSARERD WL TIERE
HIRZMIE

*RERIEE. * EESNEEROEIFZS N Kafka ERFTR[LLLUIERERBHEEEREN,

*DEEFE, CIRUTERAEERNSIRMUEFMEAE Kafka HIBNED, MMERTIEERBHEET K
ﬁo BB EEE, EREAFEESHERRN, FALUSHRIEREEEFSMHINREENT RAE

* *OREE jms B, * AT A EEERT Katka 95 jms BBAMNE iR, It Kafka B imfEMA Kafka 1
IBEREIR, THET Jms 1.1 70E APl . SNRIBINAREFERNRZ jms , FEEBHFERIEN jms HE
RIEER 7 Kafka , MILIHEEIEEE A,

*REEY MQT 38, * RMET —FM MQT IREMMXEIER Kafka XHREENG A, MAEETEFER
MQT IE,

*nBR M. C RRERERGRET SRS TEe TREMNF AR EI8E. Bal, AT Confluent
REST RIEBfRIE—M&EMF, BTFHENBERETEMIIE, FHFEIHMIIEREREHER Kafka IER. X
£, Confluent REST RIZZFiR{ERIF A Kafka RIEHZIAF Z2IIEE,

RSEBYIIE

A1 NetApp StorageGRID H1#J Confluent Platform 6.2 93 B2 &HIT T
ilEs NetApp #1 Confluent FIPAXEIHIT T te3EIE, HiE1T 7 HIEPAHEIL A G,

Confuent Platform & &

FNVER LU IR EH#HT1TIUE,

AT HITEIE, BAMERT =1 Zookeepers , ANMKIE, FMNNIRMIAHITIRSS SR, 8527 Tools BRSZ 2R, %
AR 3287 256 GB RAM #1 16 N CPU » X1 NetApp 72f%, BAMERMEHEII SGF6024 f SG1000 $
#1238V StorageGRID , FEFI{CIEREE 100GbE EZ#H1TIEE,

TEIESRT AT Confluent 3&IEAIBERE FIMLZIG T
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https://docs.confluent.io/home/connect/userguide.html
https://docs.confluent.io/home/connect/userguide.html
https://docs.confluent.io/home/connect/userguide.html
https://docs.confluent.io/home/connect/userguide.html
https://docs.confluent.io/home/connect/userguide.html
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RS S3 EiEas

Amazon S3 Sink Connector LA Avro , JSON S FTE U EIEM Apache Kafka F&F
HE S3 3R, Amazon S3 Sink Connector = #5018 Kafka FEIEIE, AEIEH L&E
S3 . PXEFATRE Kafka ZXHHIBRD NEITKIR, S8 MEIEXRERTS S3
MR, BHRABMEITED, Kafka 2K UKICEIBRIVEEIRRIZHITRED,

EURESR, FITERERRINEFER Kafka S3 #ZIN2sEIZSHIZEM Kafka IREXFI B NN REFEFHIED, 1
AR, FAVER T IRIZAY Consfluent 8%, BILISEERATFHHINEEL

1. M Confluent Mk T Confluent Kafka
2. Bt e ERET RS 2R S EE,

3. RHRIMEE,

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

4. JFFMILH Confluent Katka iIKE, EBFRTE  /tmp FBIE—NMEEIIRX G, EIXEXB6I3E Zookeeper ,
Kafka , #EIUEMER, connect, ksql-server , FEHIFOHEF, FHM ° $confuent home” EFIEZE
MECE X, BES LT RA:

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. BCE Zookeeper o SIREMRINSE, WEFELERMAS
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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#

T%EJ:iZEEEEEP, BAEHT IS/ xxx Bl BIABERT, EFEE=" zookepers HKiEtZ¥ Kafka F

6. FXN11E * /tmp/confuent.406980/zookeeper /data” FIZE T —1 myid X4, HE— ID AJ:

root@stlrx2540ml-108:~# cat /tmp/confluent.406980/zookeeper/data/myid
179
root@stlrx2540ml1-108:~4#

BAIVEA myid XHEMRE— IP #hit%, FHAEAT Kafka, connect, control-center , Kafka ,
Kafka-REST , ksql-server FIi&E;EMRECE

7. BTh Kafka IR,

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 1is [UP]

Connect 1s [UP]

ksglDB Server is [UP]

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

BMEEHE—MAEXHR, AJEBERRAE, FRERERT, RSFERKIEA B, WRFAE
ARS3HIE B EIETEE T,
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8. A Cconfluent-hub &3 Kafka E#E,

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

e LI{FRR confluent-hub install conflientint/Kafka-connect-S3 : 10.0.3 R&L&ERF
o
EhR A,

9. BANBERTF, confuentine-Kafka-connect-S3 Z3ETE ° /data/confuent/confuent-
6.2.0/share/confuent-hub-components/confuentine-Kafka-connect-S3* |,

10. BB confluentine-Kafka-connect-S3 BHIHERR,

root@stlrx2540ml-108:~# cat /data/confluent/confluent-
6.2.0/etc/kafka/connect-distributed.properties | grep plugin.path

#

plugin.path=/usr/local/share/Jjava, /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@stlrx2540ml1-108:~#

M. (Z1LHEFHE BN Consfluent BRSS.

confluent local services stop

confluent local services start
root@stlrx2540ml1-108:/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 1is [UP]

Control Center is [UP]

Kafka is [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. 7£ ° /root/ AWS/credentials” X4 EZE 5] ID MM ZZEH,
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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. WIEfFfED BB S RIAIE.

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. 79 S3 M#FfES ERECE S3-sink B 4o

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, B—LiERSNE S3 FEDEH,
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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. 7N S3-sink iEE2R,
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root@stlrx2540ml1-108:~# confluent local services connect connector load
s3-sink --config /data/confluent/confluent-6.2.0/share/confluent-hub-
components/confluentinc-kafka-connect-s3/etc/quickstart-s3.properties
The local commands are intended for a single-node development
environment only,

NOT for production usage.
https://docs.confluent.io/current/cli/index.html

{

"name": "s3-sink",

"config": {
"connector.class": "io.confluent.connect.s3.53SinkConnector",
"flush.size": "3",
"format.class": "io.confluent.connect.s3.format.avro.AvroFormat",

"partitioner.class":
"io.confluent.connect.storage.partitioner.DefaultPartitioner",
"s3.bucket.name": "kafkasgdbucketl-2",
"s3.part.size": "5242880",
"s3.region": "us-west-2",
"schema.compatibility": "NONE",
"storage.class": "io.confluent.connect.s3.storage.S3Storage",
"store.url": "http://kafkasgd.rtpppe.netapp.com:10444/",
"tasks.max": "1",
"topics": "s3 testtopic",
"name": "s3-sink"
by
"tasks": [1,
"type": "sink"
}
root@stlrx2540ml-108:~#

17. }6Z S3-sink K%

191



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. 1{0EHELUMR S3-sink EEFITFIEZ T,

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

19. &F Kafka FRIE,

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. 127 S3 FED PRI R,
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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#

21. EWIENR, BEITUTHTRENXMHM S3 EFRIZIZAM X 4 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. BFTEMNER, 1&(E avro-tools-1.11.0.1.jar (AITEF$KE] "Apache I314") 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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INRELUBIEERT Kafka 88, N RIRESREF oD X EMH D ECLA R EAIERTH RATHE
i, UHRRESREP TGRS, WTEE T AE Katka FAELRFRN, EHEEREL
EARSSAZMER, EBEEFENL, CHRESE LWBESKERENAER,
B2, BMfEXNT&/IER Katka (EAER, ZIi2BIFEHEN, HFESSEIANEIR.

ERARIKRIEZER, FATMR T Confluent B FEISEFINRE, ZINRERIRIBEEEHRINE WA B A FE B hEHN
T, YNREENT BT REEEREZEEMTEHIE, Confluent EFFELINIAAE BT NERMNFHAE
RURYiEl, EHAM Kafka ECEF, BEEMTENHRIEESMESEHENIERMIEM, BESEEFMET, EHMTE
RFDEHIE. RIEFANBVINIE, FHER Kafka R, DEFEINERTEHFE/LIE/ L2 #98E,
F EMEE SRR KMAIMHE K,

RSP, SREMTET2BMNL, A Kafka BELE, MRAET BEREHBIGITAEER
AUIR(ETAIE, ERERETT, BFEEHSKEREZENBIERE, HIFSEMNRIXUMLERFTEE. 7T
MRSERY BT A, BYESREREMRNESFERAEIMIRIBAE, HMARESTXERDE. XF
s, ERLE] UBARINFEANIE, MMMIRER LIRS Kafka SEB¥ RV, XLEMBAREEMALT, 8%
WHFEE, BAFBEDXERDEBERESHRANERONL, Fit, eABEERFEPIERETET DT
sFeRdiE), ERMBERTETFNEESNSZMHAITE, MEFHEREER.

B SR AN
TR ABMUIIAEFRRFRIZLE,

* ARIBIRATAIRIE, S3 WREFEITTF Confluent SRist 2 R & EIBRIRAEIRRE,

* KAILEABELE SAN (LHRZ FC) REREBAERMIEN A MR, EAE Confluent BEFEEKE
&, HEHUEBRPRENEBIERNEUR T EUEZ RN KREFERBIXIRA/NFIRE Y E,

* & seg.bytes &Y, WRIFMEFTRMHEGFHIERE; FTWAT 512 MB o

* 1 Kafka 1, NETERNOSMERNTARBHOKE UFHHEAM) A lage. key. value SIS,
X F StorageGRID , S3 MERIAMGRMEERSIESE, Fla, 512 FTHRMT 5.8 GBps 1R,
1024 FHIZMHT 7.5 GBps S3 1, 2048 FTHHRMH T 10 Gbps HIE,

TEIETRTET length o key.value B S3 WRFAFIRE,
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S3 Ingest and Retrieve

== |ngest rate == Retrieve rate

* * Kafka A%, * BIZREHBEMEAMEE, &I LUIEHN TierFetcherNumThreads #1 TierArchiverNumThreads
o —fRIERT, BEEMNN TierFetcherNumThreads LAITERYIE CPU #%%k, Hi&
TierArchiverNumThreads 1&10%2] CPU #Z#—¥, #I0, EIRSEEMED, WRENTENER/\MNME

#%ity, 5% confuent.tier.fetcher.num.threads = 8 , 4% confuent.tier.archiver.num.threads = 4 ,

© * EAMIBRRETE]ERR. * MPRERE, FSILEIFEMIFRNRFEFNEEEX G, MEEMPRXLEX 4
281, B—1MEOMES 3 /NEFBIBTE]iElfR. &R LUEEAEACE confluent.tier.topic.delete.check.interval.ms LA
BECRULLEPRAYE. MRMIPRENERAHERE, el UAFohfFRERFE D BRI R,

* DEREEASERELNACL, * BINASSMENRERLRRE, EREEFMEERNASEHELER ACL X
W&, KEACL MW, UEXAFKERFGELEE. SFTURIPFASEENRE, HBHLENDER
BRI TSR AT R RN R

kafka-acls —--bootstrap-server localhost:9092 --command-config adminclient-
configs.conf \

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

() BEP - <Kafke> ERNBERNLIFAIELR,

a0, @< confuent-tier-state EERIBET EADEFEIZE ACL, Bal, RE—1TABETEESE
FiEMEX, LLRENIGEIE— ACL , NNEEF LB IRIEIRHE I Kafka AR,

MIR(ER
Kafka RGBT ETOMEERICKHRIT: BE, B4, REMNDX,
EE:

EERREATFER A Apache Kafka WP RIAERER . XMFIER, ERILIRHEEITE MBps , 528X
B, REMNERANBAERAOLEER (BRIAR60% ) o EERILUENRSFIFE (BHl, VMware ,
Kubernetes 8§ OpenStack ) Bz, RIBXLE(EE, Kafka EERMIIIEGEATIRMNAIE, zookeeper , Apache
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Kafka Connect T{EAR, ZetEMER, REST {XIE, ksqlDB #1 Confluent =%\ PR RIARSS 2840 Eo

NFDEEE, FEERANEEERIKRMEE Katka S8R, NERNERTLEKNFER Apache Kafka
BAREENXEHIALN, ATNETHIESE, REERMNERENIIRGSE.

EreE

EHER Apache Kafka FYERTS (BISIRERF UG, REST AIEH Kafka E#ER) , BREUTESR:

* * ZFF * Spark o
AR, CNARERHRS, {E (REST, MQT, Hft) MMELHIEE (RDBMS, NosSAQL,

Hth) o EHaILOERE " HAFE "

T EEME Y, USMESE (BlE1, 000, 000) R

*CIEEEMTE Y, USWEME (4, 000, 000) R

CCEPEHEARN Y, UFTREMA, RKESHE (RA1MB; $I901000)

* HBERRN. IEEE Avro , JSON, WA, THEIXM, XA, "EAHE " E
*EHIRF, *EMEIE1, 2, 3 (ConfluentEi¥) , 4, 5, 6.

* Y REEYE] * —XK (FIE0) o EHEEREIETFHET Apache Kafka FRZKBTIE? AN -1 HENEE R,

LB AZRE. ITERRERBREN 10 F, UKLRLRRZ,

gk " BAS BEFEUBDRIEREH AT LREFME? " EikiE
* BRADEEFER, REFRFIEHIFEEREIMNAGIES. IRRBFERATIEHSIER I REFME

SRRYTFAERT(E,

*IETEEERE. —F (BN . ERBFEIEFEEIEEETSKEE? BA 1 ARAERRA, 15

SENARERE, HERRERE 10 EUTNEIRRL,

C BRI 1 (BlW) o MRBHHNEETIHELE, BRAEKREN 1, ERIBEMEKEREX),

BRI SHIRE NIEKFH,

*EFERAE. 10 BI) o BEITZSONEFEEF? 2R CPU ABANIURGEITE, F2EA

AN WRENZE, WHRT CPU AHRITAITTEH,

RIBLL RGN, MREENERSEBUTEMm:

REFFTHHFHELE. 1Gbps . REBFTHIEEFHE: 4 Gbps o UEEFTARMUNTFHEL
£ 400 Mbps o MUEEFTHHEMUMIEESTITE: 1.6 GBps . LEETEIA60% WEER (FrILUEDN
(&)

° FIENRRIERIGEREME: 31, 104TB, BEEH, BE4E. FARRRIEININEMESE: 378,
432 TB , BE4E. £ ... "https://fusion.netapp.com" FiF StorageGRID #&E(EE,

MR IUEA RN BIZFEARSS, XENAERF RS ZERA Apache Kafka FRRYEUEFH 2R [E] Apache
Kafka o RZERIERT, XLEHIEFHEENET ksqlDB 5 Kafka 7FiH,

* *BZFR*, * Spark M\ {Eihigs.
o * QMERTIE], * HbAMEER MR KIHE EE L KATE?
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1 ZF (B8, TREFEME) [=fF], 10 2 (BREAREFZRE) .
° 100 2 (BIREMBEEIRIE) , 1000 2 (F5=7 RESTHEA) .


https://fusion.netapp.com

° WEMZSHHIT T EENR, HHY)7TREFTES KHE,

*HHEARE 1R (R o MAMEREHEHIROEZ Apache Kafka o EFH BRIt BiEEF#ETE
Apache Kafka R ZKEFE]? BN -1 FHRNER RN, FHEHERZ RS,

* Ekd " BRASEFEEURDRIEBREH AT LREFME? " EiRiE

*AREERE. 1 F () o ERERBEEFMETIIEEFEEDSKIE? WA -1 HEANESR,
LB AZRE. TEBRERE 10 FULAELREE.

*RHEBESL * 100 (FE) o RAEESFEEHIREIR Apache Katka o Z/DBEDLEBINIEFILENR
HitH[E] Apache Kafka ? i1, MNRNILEILES 20Mbps , TLLER 10 , MiEHEILEE S 2Mbps o

* MIBLER T2 IR E I ¥R ? 3R "Spark ", ENTEETEFERENARGEEFEANRZM, RIELREA
, [EERGCERERKAMER D XGITHEN AR E L TR

* WRAESENAEFFEUTHENREG. FANNEEAIREEEXAZ DK, EEKAR Confluent LIFAIALL
2.

°1, 000 "RFHELE, THEKFX

° 4, 000 RTIFEEFLHE, THEKFEHR

° 1, 000 XAEMEKFEHNTIHFLE

° 4, 000 RTIEEELE, HEMGKRHY

fERE

?Eg?;@ﬁﬁﬁ Apache Kafka FEVEIRTM AL RISl Apache Kafka FIN FBRZFEARSS, BISNR4AE R Finmak Kafka
LS
* *Z#*, *Spark ERE,
© *RhIERYEl, * HERERESKEMIE—FKER?
c 1 2/ (flW, BFIEREFERTIREES)
° 10 2% (RES NEBIETFEE)
° 100 2 (EANHIEEHEENRERIE)
° 1000 Z# ($=7 REST @A)
° BRI E it — L EUE R,
T EREXE, NARR, MIEEKEIIELHIEFMEE (RDBMS, NosSQL, Hfth) .
* MEBLER FRIZ R IREN L EUE? R S8 5 SemiffE AV A A A AR AR (G EARIE

RIE LR, BONHEERERFNMRGENTIASXGEE, EREVARFEEUTHENLER,

* 2, 000 RAFHELE, TEKFEH

c IBEFMEN 8, 000, TiEKF LK

* 2, 000 ZTMFHELE, SIFEKRY
* 8, 000 ®RIEEEILE, SIFEKFEHK

AT EAREFRIBEN X, 1BEXFR Confluent #H1THiiAo
BRTXMEFE, ROESNERENERZIN, EEBIUHRE LA THINENR:
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o > EEEMEl, *f5Ia0, 4 /B, R Apache Kafka RIEBEHLEMHPE, HEUEERL, HARE THENFK
B R EBFEREN, WHENHABITERZR? NRIEXRM, BELESHES,

s FBEFIBRER (BPH) o *Fli60, EEETNETFIELEEREMFIBRNMA? RIEEEANS
Confluent B #1&EE%, TN Confuent ZiX{ER 60% BFIAER, EXMERT, FIAXRAGESES,
IR BRI IS

o IEHEBBEMAMIEFIETT? * Amazon Web Services , Microsoft Azure , Google =&, HNEBEM
, NEFERE VMware , RSB OpenStack X2 A EREA Kubernates ?

c  FNIFEME R, *OE: 48 (Blwn) , MEEE (10GbE, 40GbE , 16GbE , 1GbE Z{EthZEAY

o

*rEMES. EN 12 (Bl) o BNENZFZ O NERRENEEEL SSD ? Eitb, BWENENEE 12
MERIKEHER.

EFHEAE/E (LLGB REfI) . *1000 (fFg0) . ENERILUIFMEZ D GB MEE? XFEERINEER 1
TB Wi,

s * FHERCE. * WWECEZ(ES? Confuent EINfER RAID10 RFBFFA Confluent hEE, JBOD , SAN,
RAID1, RAIDO, RAID5, Lk, AZEFEHMMER,

crBERME (MBps) o *125 (flt0) o BANEMEENSINENEENRE (WL MB/ #yA84A) BZIR
? Confuent B (FANERRIRGNZS, XLIRZENEFLEEE I 125 MBps

**AEFEBE (GB) 64 (flED) -
REMREERE, EEFBEE). RIELATRHISE, HITHAE T LT Confluent Kafka MUE{LE

* *Apache Kafka.* AIEIH#: 22 . ERIEBREFMERS. BERBRADEFHELIRLD ENBEH RITER
=iE.

* * Apache zookeeper . *1it#{: 5; Apache Kafka Connect Worker : i+#{: 2 ; ZR#EMER: itk 2
; RESTHIE: 1+#4: 2; ksqlDB: it#k: 2; Confluent Control Center : 1+#k: 1,

M EARAERAREER, MAEERERER. FASXKEXHTERENTIMENIXE, EENR
https://eventsizer.io A FIRIER AT 2 XIEH#HITRME L E,

436

IR MA T Confluent B EFES NetApp FHEESERNRESSHRAN, HhaiE
gﬁﬁEﬁI\Uiﬁ) ﬁ%ﬁﬁ%ll‘iﬁgg%%: ﬁ%) Confluent S3 ﬁ?%%gLX&QEF@TIﬂﬁEo % /c.\gu ILM
K&, BEBEZS IR e AR TLiRnE S3 APl , NetApp StorageGRID
M REEE MDD BEENREERE,
MEIEIIBIER
ETHRAXAXEFFIREENESER, BEFU TS / Hkih:

* H+4 = Apache Kafka

"https://www.confluent.io/what-is-apache-kafka/"

* NetApp F=aa3ty
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https://eventsizer.io
https://www.confluent.io/what-is-apache-kafka/

"https://www.netapp.com/support-and-training/documentation/"

* S3-sink 2EFMAEEE

"https://docs.confluent.io/kafka-connect-s3-sink/current/configuration_options.html#s3-configuration-
options"

» Apache Kafka
"https://en.wikipedia.org/wiki/Apache_Kafka"

* 7£ Confluent F &R ETIR1F#
"https://www.confluent.io/blog/infinite-kafka-storage-in-confluent-platform/"

* e N EEE—SESSERNMEGE
"https://docs.confluent.io/platform/current/kafka/tiered-storage.html#best-practices-and-recommendations”

* 1&FF Confluent Platform B Amazon S3 Sink Connector
"https://docs.confluent.io/kafka-connect-s3-sink/current/overview.html"

* Kafka MIIRLE

"https://eventsizer.i0"

StorageGRID ##& (L HE
"https://fusion.netapp.com/"
* Kafka FAfl
"https://kafka.apache.org/uses"
* ERET A 6.0 FEMBEFTFER Kafka E8F
"https://lwww.confluent.io/blog/self-balancing-kafka-clusters-in-confluent-platform-6-0/"

"https://lwww.confluent.io/blog/confluent-platform-6-0-delivers-the-most-powerful-event-streaming-platform-
to-date/"

NetApp EE=EIEH AL E—ETEF AGIK Spark
Hadoop

TR-4657 : NetApp BES =iIBRMMRHE—ETEF B8V Spark 1 Hadoop

NetApp 2] Karthikeyan Nagalingam 0 Sathish Thyagarajan

RN ABER NetApp AFF 1 FAS 77654, NetApp Cloud Volumes ONTAP ,
NMMmEﬁﬁ%u&ﬁﬁ?SmmﬂmemmNaMmemmeﬁ*m&uEﬁﬁ%
RAR, BFALUBEXLERRR A RN EIMR RS ENEURRIFAER S S, NetApp
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T%E—% B RESAGIHITRENEM Figit T XEFRA R, AXEREET U TIFEAE
* A ARITEES X Spark 1 Hadoop 718 % & F EIGAI PSR I EURFIR,
* H NetApp [R=IRHSZ#F89 Data Fabric R EAHFIIRS
* SNfAIfE AR X AL LA (A0 I RE BB RIF TER
* RIBEERREFERBERENS I EENIRE. 81 AHMaEa U TAY:
° BRIER
o ERMPkE
Y IES
© FRRFRMEE

A1+ 4% Hadoop ¥UIRERIF?
£ Hadoop 1 Spark I ZEH, wAJfRRLL TR

* R ANEEE, * 11T Hadoop EHEIR(ERY, MEEMPALIMANEIR, FIESBERERTH, RE
REMMAIRESBRI = ETIMNER, AXMERT, RFERFRIFLE, MERENKERLIASERN
R, fld, BT REESONMNARFETHREEMNITAE, XE—THINEE, AU AERI
NERDTREESHIE. 2RSSO JSON FMEMIEXAX RN, NMSHEEREITH DT RS
E R DEIERRTINER, XMERAIRZSEAEREAEL LIKE, MAMAESBRRBESAER
o B IRMIRIEROEIRE Ser TIEN RIZFARASBYTHAE, BIERIP I LURR L o) e i 2] 2

* R, BT HERRN SRS ERETIENM, DRBIRMNANSREBEE K, 3R E, BohmiE
FF, IEDMNITEFARURABIETZTNEEHRIER, ZHiZRNEKREIFER, FFEXHRE
HITRIP, UHBRERBSRIEEST.

* * Hadoop HIRAEHIERIF. * Hadoop EAE—PREMSRKRIPHIE, Bltes A IEEMIRIERMBIERN
—H%. ENZIFERLEN. Hadoop BIEZRIRIBANRIRIRR, FEEATHIEZESEEAEHHIE,

Hadoop #1 Spark & P E IR EHERIP DR

Hadoop # Spark A EIRH—1ME LR, EEIEFRIPEIE, EANESEREEFEMERZEBERT,
gErEE B RS E NI EL.

ERERERAREMR IO MESRBR (RPO) MEEREIEM (RTO) EHEE, HERIERSNET
MRMEME LR, UKRIMEEWSES T, XMEHEEREEWREERTH,

Hadoop # Spark MEIFEE R, RANMNKEERABREIE K, MAKENZIAEEBEFHRES. EXM

BT, REMNFHIERECIZS, =B Devlest 1 QA 15, NetApp TAIRFIXLEDkE, HRMETABR
BRTANERRT Fo

NetApp N ARSI 37 5H7 Data Fabric

F NetApp $2fits< #5479 Data Fabric AJfa U H M BIFRM AR RVEIEERE, LUNE
R A iR

F NetApp $2f#37#589 Data Fabric Al —E B EMMNBIEEERRSNNAER (M) , USRBET %
MRS, EIERRMEFRIURSERIPNZE, WTEFIR.
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EXERENNMERBEFNRT (REBASR) !

* IR TR EBYRE
* RIFFOGRIFERIE

NetApp NFS EiZif|a]

f&BINetApp NFS. &P a] LI A S FHINFSVITINFSVAEIRIZ T AR 1EN .. MEERZ T E HIEE,
R UM LEZNMUERIAR, HFELTERBBIES RHITRS ., Fla0, T, BEHEM—MIEREIZ—1
M ENNBITERNS, XFAB—URZHNES. EXMHERT, NetApp NFS BiFifRsomERBAUER
MEHIE S—1MNEEREIE, FH NetApp NFS HiFifin)eli@idEREER4YE Hadoop dn< {8k 3f Hadoop #41E
BIRIF, FHFIFE NetApp EEMNHUEEIE A S IFHIRFRIP TIER.

Apache Spark

|
‘_ cluster | - Apache Spark cluster ‘4—

( NetApp NFS direct access |

| NetApp NFS direct access

S T ry r Y

Configuration 1: NFS as primary storage Configuration 2: HDFS and NFS in single Spark cluster

NetApp NFS Ei#Zi/518)4 Hadoop/Spark SEEHRE T AN ERE%EIN :

* BAUABS T, Hadoop/Spark &2#8 M Hadoop DRI &St (HDFS ) #THUIBFMEMEAIANXA R
4t NetApp NFS E#:i7RIE] LUGERIN HDFS Bt NFS FE(FARIAXH RS, MMxt NFS #EHITE
BOiglE.

* ER—MEREIETH, NetApp NFS BEiZiFiRIZIFE— Hadoop/Spark E£8£H4& NFS 5 HDFS EC& AER
SANTEE, EXMERT, FPALLUET NFS SHEZHUE, HME—SEE55RIEE LA HDFS $3E,
£/ NetApp NFS BiZiARINE BB EIE:

* DA ERNEIE, FHIERITIE DTSR EhE] HDFS % Hadoop ERZEMX—4E8Y B 4 BERSHIES.
* BRIEBEEN=TEDA—

* XFEAPOBEITEMEME, UERLYT R,

* FIIFA ONTAP FEWHIEEEIREIRH B BHRIRIF,

* Bi@id Hortonworks #4EF &AL,
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TEFAGEIE:
* * NetApp NFS EiEZifia), * AREFM Hadoop 1 Spark EEEHR{EYT NetApp NFS B EIELIR, MLED
SR SR IREHIZ R E K,

* * NetApp Cloud Volumes ONTAP H1=&/RkS. * EF7E Microsoft Azure =ARSSHI Amazon Web Services
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