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

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

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

the "network interface show -failover" command.

sagemaker cvo snl::*>

sagemaker cvo snl::*> network interface show

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

sagemaker cvo snl

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

svm_ sagemaker cvo snl
svm_sagemaker cvo snl data 1if

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

svm_sagemaker cvo snl s3 1if

up/up 172.30.10.41/26 sagemaker cvo snl-



01

true

6 entries were displayed.

sagemaker cvo snl::*>

ela

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

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

svm_sagemaker cvo s3 snl -is-https-enabled false

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

Vserver: svm sagemaker cvo snl

Object Store Server Name:
Administrative State:

HTTP Enabled:

Listener Port For HTTP:

HTTPS Enabled:

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

Default Windows User:

Comment :

sagemaker cvo snl::*>

18. 7V — b OFRZRERLE T,

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

svm_sagemaker cvo snl -user s3user

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

Vserver User ID Access Key Secret Key

svm_sagemaker cvo snl
root 0 = =

Comment: Root User

svm_sagemaker cvo snl
s3user 1 0ZNAX21JW5Q8AP80CQ2E

PpLs4gA9K0 2gPhuykkp014gBjcC9Rbi3QDX 6rr
2 entries were displayed.

sagemaker cvo snl::*>

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

sagemaker cvo snl::*>

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

-vserver svm sagemaker cvo snl

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

s3group -users s3user -comment "" -policies FullAccess

sagemaker cvo snl::*>

15. NFSRY a—L EICNT Yy b EERRL E T,



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

AWS SageMakerh* 5 AWS NotebookZ fER T 2 (I, KDFIEZRITL£T,

1. Notebook-f > X & > X % {ER, L T L\ % 1—H —H'AmazonSageMakerFullAccess IAMZR 1) & — %5 > T L)
3N\ F7-lFAmazonSageMakerFullAccesstERZ HDBIFD I IL—FICBL TWB e 2R L £9,
COREETIF. A—HIFBIFOTIL—TICBLTWVWE T,

2. ROBEHREAILET,
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° FZvw b7 +—L4ID,
° AmazonSageMakerFullAccesstEfRZ i DIAMO— )L ZFEIRL £ 9,
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3. COMREETIE. SageMaker1 > XA > ZADFHFMISRDEED T,

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:sagemaker:us-east- Feb 16, 2023 18:55 UTC - Minimum IMDS Version

1:210811600188:notebook- 2

instance/nkarthiksagemaker Last updated Volume Size

Mar 22, 2023 20:5% UTC 5GB EBS

Lifecycle configuration
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Permissions and encryption

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

subnet-00f94558

Security Group(s)
sg-07111a8c16d67c81d

Direct internet access

Enabled: Learn more [/}

4. AWS Notebook%x 2& L £9,

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

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

L @ N. Virginia ¥ nkarthik @ netapp-hc

Amazon SageMaker X Amazon SageMaker ) book i

Studio Q. Search notebook instances 1w > | @

Getting started

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

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

S. JupyterZ R ZzRE £,
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sh-4.2% sudo mkdir /voll;
sh-4.2% df -h

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

sudo mount -t nfs 172.30.10.41:/voll /voll

Used Avail Use$%

0
0
624K

114G
72K

189M

2.0G
2.0G
2.0G
2.0G

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

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

Mounted on
/dev

/dev/shm

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

7. AWS CLIOY > R%Z{ER L T. Cloud Volumes ONTAP 7RV a2 — LICfER S NNy FEFESEL X9,
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sh-4.2$ aws configure --profile netapp

AWS Access Key ID [None]: 0ZNAX21JW5Q8AP80CQ2E

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

Default output format [None]:

sh-4.2$

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

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

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

BREEDODT—4

CORREETIE. 25O RY—> v ENz0Z a7+« DRODEATHSDBpediadT—2ty FZFAHAL
T SEIERVAFAT477O0 7 FTERSNIZBRA SBER IV TV ZEMELE LT

1. DBpedia GitHUbDIZFID 5 T —2 XUV O— R LTHELET, gioto>a > TERLIEO LR
—IFIILEFERLET,
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sh-4.2$ wget
--2023-02-14 23:12:11--

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

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

Location: [following]

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

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

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

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

Saving to: ‘dbpedia csv.tar.gz’

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

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

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

dbpedia csv/test.csv

dbpedia csv/classes.txt

dbpedia csv/train.csv

dbpedia csv/readme.txt

sh-4.2$

2. AWS CLIZfER L T. &—4%Cloud Volumes ONTAP DiZFricaAE— L. S3N\Tw O SHERL X T,
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sh-4.2$ df -h

Filesystem Size Used Avail Use$% Mounted on

devtmpfs 2.0G 0 2.0G 0% /dev

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

tmpfs 2.0G6 628K 2.0G 1% /run

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

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

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

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

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

sh-4.2$ pwd

/home/ec2-user

sh-4.2$ cp -ra dbpedia csv /voll

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

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

3. EANBREIZRITL T, S3NT Y b THRAID /E ST AHERENEEY 2 C & ZHEER

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

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

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

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

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

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

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

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

An error occurred (InternalError) when calling the ListObjectsV2

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

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

15



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

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

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

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

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

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

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

total 132

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

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

total 192104

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

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

total 192104

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

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

s3://ontapbucketl/ /tmp --recursive

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

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

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

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

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

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

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

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

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



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

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

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

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

Jupyter Notebooks DI FE ZREL £

ROIEEE Tl AT DSageMaker BlazingTextDF|ZERA L T, TF X M RBICKL > TETILOMBFEZOE
LR, FL—Z=2F LT 7O ETVET,

1. boto3/\w 4 — ¥ SageMaker/N\w i —S% A4 VX b—)LL 9,

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

H7

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

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

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

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

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

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

17
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(0.6.0)

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

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

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

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

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

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

(0.1.5)

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

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

(4.13.0)

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

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

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

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

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

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



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

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

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

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

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

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

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

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

ROFIETIF. T—RZFEALEXT (dopedia csv) FSINT Y FHSET>O—-FEINET
ontapbucket1 #EE THER T3 Jupyter Notebook1 Y XX > X ICAE—L £7,



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)

CROOA—RIF. BEA VT YIADSISASRNILADIVE VI ZERLET, COIvETIE.

RIGICRIEDT S XABZBUF I B 1cOHICERTNE T,

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()
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HAICIE. D7 70IILET A IILADN—ERRIEINET ontapbucketl AWS SageMakeritt F E &REED
T—RELTHEBINBZNT Y

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

TF—AHMNBT T —X % IBLT. PL—ZV I T =2 ZAR—IARXYDD b= M SNTcTEF X M
ICETLIBL £9, COFRIL. BlazingText7 L) XL ntkZ 1 7S5 Ik > TEHR T, DBPedia
TFT=RtYy EDESAITXZE =M LE T, ntkbh—0F A HF—BLUVZFDMMOZTA TSV =L T >0O

—RFL%FYJ, o transform instance L TET—RA VXX RITBEAT BICIE. PythonTILF T

Oty I ESa—)L=ERALET,

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:
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)

H7

[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. SageMakerCThL—=>J 237 %2KTI3OICFERTESLSIC. 74— v bBAT—REEY b
fL—=2FJ57—2ty b&ES3ICT7yIO—RLET, XIC. Python SDKZEFERLT. N7y b 7L
T4 VI ADGFRI2DD T 7ML %E=T7yFO—RLEJ,
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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)
H

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

6. 7T—T14 77D TINIVILD ML= 3TORAICEDZESIC. ETINT—FT0 770 D
O—REINBSIIHENBPZRELE T, Z1ER L £9 sageMaker.estimator.Estimator L —2=
VTl aRETEZ AT b

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))

H7

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. SageMakerzE& L £9 Estrimator UV —ZABHENA/N—/NFXA—RZFERAL T, cd.4xlarge > R
R ADEERE—RZFAHL TDBPediaT—42 1ty FTTFx X MR EEZNL—Z2JLETS
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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. F—AFvxXIETINIVILEDNY RO oA 0% {ELET. ChETSICIE. ZERLET
sagemaker.session.s3 input T—HF v XIHSF TPz bZEIRL. ZILIUXLHIMERT S
eOICT o2 arVICERELET,

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

)

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

)

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

9. 37N ETT5L. [Job Complete]lX v E—IHJRRENET, FL—ZVFFAETILIE. &L TE
W b7y FENTSINT Y MMIBHD FT output_path HEEDH T,
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In [14]: bt model.fit (inputs=data channels, logs=True)

H7

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. hL—Z=ZVIWET LS. FL—ZVFEHET L% Amazon SageMaker!) 7ILZ A LKA TV KRR
A heLlTF7a1 LTFAZITVET,

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

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

)

H

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 = [" ".join(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))
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"label": [
" label Artist"
1,
"prob": |
0.4090951681137085
]
by
{
"label": [
" label EducationallInstitution"
1,
"prob": [
0.49466073513031006

M. FT7FILETIE ETILRRDEVERTIDOFAZRLEY, EBMEEIGLFT kx TR RE k 258

E7 71 IICREFELE T,

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

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

28
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"label": [
" label Artist",
" label MeanOfTransportation"
1,
"prob": [
0.4090951681137085,
0.26930734515190125
]
b
{
"label": [
" label EducationallInstitution",
" label Building"
1,
"prob": [
0.49466073513031006,
0.15817692875862122

12. /= +TvUZBALSHICIY RRAY FZHIBRL TS 2T,

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

=R alis)

COREEICEDWTC, 7—3 A IVT704 A IV Z71E. AWS SageMaker
Jupyter Notebookh* 5. NetApp Cloud Volumes ONTAP DS3/N4 v b Z /it L TNFST—
RICTIVELRATEXEY, COF77O—FTIF. EMOY I b7 2 EBEEET

IC. NFSES3DEANSRELT—RICEBREICTIVEALTHETEF XTI,

EBANBHROERE

CORFAXYMIBEINTLWRBEROFEMICOWVWTIE. UTORFa XY R Web 1 hEZEBBLTKL
7230,
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* SageMaker BlazingTextz fFA L 7= 7+ X b 958

"https://sagemaker-
examples.readthedocs.io/en/latest/introduction_to_amazon_algorithms/blazingtext_text_classification_dbp
edia/blazingtext_text_classification_dbpedia.html"

*S3FTIVTIVRRXML—ITOONTAP N—2 3 YD R— bk

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

NetApp NFSX kL —2%Z{#H L 7zApache KafkaU —2 O0— R

TR-4947 : [Apache Kafka workload with NetApp NFS storage - Functional
Validation and performance]

Zw k7w 7Shantanu Chakole. Karthikeyan Nagalingam. Joe Scott
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Y b7 Y TONFSEREFIZORINDOI-ILRRAEZVA—REBBRIN. EROIYZ—T 51 INASEIE
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e CADBIEEERITLIEL,
° ML =YY XTLDEEM (NetApp OnCommand ZER L 7-BI1E) ,
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c JVAMYTARL =3y, LIFRRU 2—LDOBENINFST S 7> MMIX L TEBENTI,

NetAppf#/RIK for silly renamef&z2 for NFS to Kafka workloads.
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HARSAUHPEESNTUVETH., CNEFTIOA T a3 v#iex HR— b 2B DNFSH —/N\NDEREL
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**NFSTZAT7 2k (Linux) ANDEE, *T71I)ILZR< EEIC. NFSH—=NIF BLWTW3T7717)LD
>R BEEE TR T 75T ZIBLET, NFSUZA 7Y MIDEEICED. 75 THEESINT
KRETNFST—N\D) VIR ZNIBTEDLSICBDET, Xy b7y T TR ChoDEETH -
VYV —RDLINUXxNFSTZ 517> b eEHLE LTco BHESNINFSY 517> bHRHELB.7E K
URHELOANT—RRIE T NB L SICHD F LT

* *NFSH—N—ADZEE, *NFSH—N—EF—TF>%EBHLET, BEFEORVTVWE T 71ILD) VIR
RiZ. POSIXERX VT4 IR E—HMTBESICH—N—ICL>TEEINBZLSICED X LTz, REICEE
WTWEET7 7LD L2 8. NFSH—NICK>TEBOT7 71 ILOHIBREDBHIEINE 2. ZBIDEE
PAREICHED T, ZDOHEBEIX. ONTAP NFSH—/N\DRIFFJ 1) —XTHBONTAP 9.12. 1 TRETh TV
353-0

NFST 547> FENFSH—NICK T 2 EEBDOEEICK D Kafkald®y b T —J#HHAENFSI ML —2 DT
RNTDOX) Y b ZREICERTEEXT,

KEREAREE- silly rename fix

KEBERREEDFER. A ML —HICNFSVAY U Y hEERA L T=KaftkaZ S XX TlE/N—FT «
aYOBEEREDKafkafllIBZEITTET EHAD . BIERICINFSVAICY T Y FEni:
AMDTZAATIF. DATLZEBLETZI ALK ELCUIEBZETTETE3eHhAHMD F
L/T':O

BEEDEY b7
Ty b7 Y FIFAWSTEITEINE T, ROKRIC. CORETHERALIE TSIV b T #—LOAVR—2V MER
BB ERLET,
Ty b7 A—LOAVKR—FT K RIBEDERK
Confluent Platform/\—< 3 >7.2.1 * 3 xEIEIE{R-T3.xlarge

* JO—A—%—/\x4-r3 xlarge
Grafana-T3.xlargex1

*1x3d> kO—)LE>HX—-T3.xlarge

*3xOFa—4Y—/aA>>a—v—

TARTD/—REDARL—FT 4 VI RT L RHELS8.7L4f%
NetApp Cloud Volumes ONTAP f > XX > X VTN —RA VAR XA-M5.2xLarge

ROEIF. COBRE D7 —F T FviERZRLTVWET,
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T—=FTUFvDREN
cAYEa—Ta>Y, 4/ —FRDKatkal 5 XXz ERL. 3./ — R®DZookeeper7 >4 > T I =ER/Y—
NETEITLELT
* BEf3. Prometheus-GrafanaDii&#EhHEICIF2DD / — R ZFERAL F L1

**J)—o0O—R, *7—2U0—ROERICIE. CDKatkaZ S AR EDE TR OEDAJEERI/ — RIS XA
ZEBALF LT
XA ML=, *> )L/ — R DNetApp Cloud Volumes ONTAP - > X2 > X% fER L. 2DMD500GB

gp2 AWS-EBSTRU 2 —LZ%ZA Y RAZVRIZEHRLELTce TNHSDRY a—LAld LIFZ L THE—
DNFSv4.17R) 2 — L L TKafkaZ S AR ICNFAETNE LT

Kafkad 77 # )L b F7ONT 1 lE. IRTOH—N—ICH L TERShTVE T, BWEROENICDOVTHIE
ClepiThnE L,

7 X b DFHEHR

1. %7 -is-preserve-unlink-enabled true XD & SICKaftkaR) 2 —LALICEMLE T,

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

[Job 32] Job succeeded: Successful
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2. =& S5 m2DMDKatkay T AEDMER I NF LD KOEWVWHLDHD £,
° * S5 2B, *ABBEMIGOONTAP N—2 329121 2T L TWVWA/N\Y 2 I Y RNFS v4. 11—\
I&. NetApp CVO1 Y RA YV RICL>THRAMINTWE LTz 7O—H—ICRHEL8.7/RHEL 9.1%
AYAR=)LLEL.

© XS RAK2, *INY T TV RNFSH—/NIE. FEITIERL L 7/RALinux NFSV3H —/NT Y,
3. MADKatkaZ SARXTTERE Y I EERL F LT

S &I

kafka-topics
be topic __a_de

ReplicationFactor: 2

Configs:
Offline:

—a_ pic e

a_demo_topic Z Leader: 3

Topic: a_demo_topic i 3 Leader: 1

bootstrap-server=172.30.0.198:9092,172.30.90.163:9092,172. 3¢

root@®ip-172

Topic: 2 2
Topic: a_demo_topic 2 b Leader: 3

Topic: __a_demo_topic Parti 2 Leader: 1

Topic: __a_demo_topic Partition: 3 Leader: 4

A MAEDIVZARICDOWVWT, FiILLIEREShT=CnE5D hE Y IICT—2P O0—RENE L. il
T 7 # )L kDKafka/N v r —2IC& F N T L B producer-perf-test'y — )L ¥ v hZERL E L7,

./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

5 telnetZ{EAL T. 85X XZDbroker-1DEEMEF v o E2RTLE LT

° Telnet 172.30.0.160 9092

° Telnet 172.30.0.198 9092

RDRAIV—=>2 3y MIE MADISRXZOTAO—A—ORBEMF T v IDHRN LI EHRSE
NTVWEY,
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c-mac-8@ ~ ¥ telnet 17 2.160 9992

Escape characte
e

Connection closed by foreign host
shantanu@ c-mac-@ ~ % telnet 172.
Tr'-‘.--. r'I|'=]_ ]F

Connected t

6. NFSV3X L — 7R a—L%EAT 3Katkal S RAD IS v a1 3EFEEREX N H—F 378
I MADIZAZRTN—T4>a>OBEOYTTOLREZMBELELI. N—FTr>a>DBEIDY
TIEEFEAL TEITINZE LT kafka-reassign-partitions.sho HMATOLXIIXRDEED T
ERS
a. Katka ZAAThrEYIDN—FT 423 ZBEIDHTIBZLHIC. IBEINBIDHTHE

FJSONZAER L £ L7 (CNIEEADI T AR TEHRITLELT) -

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. £ INI-BEID Y TISONWICHEEFESINE LT /tmp/reassignment- file.jsono
C. EBON—T2avBEIDODHEATTOLRE. ROAT Y RICL>THBENEF L .

kafka-reassign-partitions --bootstrap
-server=172.30.0.198:9092,172.30.0.163:9092,172.30.0.221:9092,172.30.
0.204:9092 --reassignment-json-file /tmp/reassignment-file.json
—execute

1. BEIDHTHAET LTH LK. JO—H—THORBEMF v IERTLIE A, NFSV3R ML —
DR a—LZEFRITEIVTARTROTCATDBENREL TSy allclehbhrb L —
H. 75 R21TlE. NetApp ONTAPNFSV4 1R ML —U R a—LEFERALTVWES, COREIXMEE
TN, PXTLDMBIET B &2 < ETRYICALIE
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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-8 ~ % telnet

Trying 172.30.0.198...

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

° cluster1-Broker-1037 27+« 7 T9,
° cluster2-broker-1/$fFLEL TWVWE T,

KatkaOJ 7« Lo b ZHER LTt Z 5. BIEEHDNetApp ONTAP NFSV4.1 X L —T R 1) a— L%
FALTWE IS ARITIEIN=FTa4>a >R —=2ICE8DHTENTVADICE L. SAADNFSV3X
FL—C%FERALTVWE Y S AR2TIRERBEAERORBENRER T v ahR E LIl ehtbh
DELT RORUE. VFRZ2DN—TFT4>3a>DINZI VT RLTVWEY, ik

D. NFSV3X hL—J THE 2D BR>TEESNhF LT,

JSdemo/broker_demo_1/__o_demo_topic-1.b3loSddoldfded Biffdo?ecco9cs/b9-delete

. nfsO000000025F 9145500000046
nf;aamzsm f:m?

16 partition.metodato

RDOEIE. NetApp NFSVA1R ML —CZFER LIV T AR1IDON—T4>a> DI )—=2BIUNZT DY
g RLTVWET,



Zw k7w FONFSHKafkaT — 27 O— RICRERIER

KafkaZEH T ANFSI L —CDORIE BZ2ZEE T 2O DFRE DB NzD
T. KafkaZ—2 00— RICNetApp ONTAP X L= % ERT3BRERIRIEFBETS
9, CNICEKD. BHA—/N—y RHKIBICHIREINZ 71T THRL ., Kafkad T XA
ICRDX )y kDB TE5INET,
* *Katka7 O—H—DCPUFIBXRZHIB* DB SNy 7Y FONTAP X AL —C%FHET R E. T4 X
J1100BRA T O—A—h 68N, CPUTZY R T Y RHHEERSNE T,

S JO—A—DUANVEBHIEREINE T, *DEEE DONetApp ONTAP X kL —|dKatka 7 O—H—D
J—RETHEING O, T—2%BHERETZ B, [EROKatkalRIBE LR L T, FEDORKFAT
WHLWIAYE2a—To VI ARV R ZFERALTARTO—AW—ICBS R Z W TEET,

* * Storage Efficiency, *7 7Ur—>3> DA ML= LA VHNetApp ONTAP TAEY 3 =25 N3
KO oTeled, A V50T —2EHE. EEHIR. 22N> 3> ONTAP (CfEh > TL
% Storage Efficiency® X 1) w rZ IR TEHATEXT,
oD RIE. CDEIPa>THLGEBATATAM —XATTRAMNELUEIEENFE LT

Kafka O—H—DCPUFERRDET
FMERIEE—7h R L =MD ER Z2DDEFKatkay Z A X TRKDT7—o0O— RE2XTL1H
E. 2B CPUFIBAXRDDASICEERTEWC eh D F LT, KatkaZ T XA AZHONTAP X L —S%(E

ALTW35E. 2 MNACPUFIARIFMEL B3 71T TH <. CPURIAXROEMIZDASAR— X DKafka? T X
REDBHBEPHBEAEEZRLTUVWET,

T—=FTI0FvDEYy TV

RDFKIC. CPURIARDIETZRIET B71cDICERT BREBHZERL T,
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Kafka 3.2.3\ > F <Y —% Y —)L: OpenMessaging * I xIWE B FR-T2.small
* JO—AhH—1%—/\x3-i3en.2xlarge
» Grafana—c5n.2xlargex1

*4xFO7a—H%—/a> 21— —-chn.2xlarge

TRTD/ —REDARL—FT o VI RAT L RHEL 8.7L4f%
NetApp Cloud Volumes ONTAP - > XX >~ X VTN —RA VAR XA-M5.2xLarge

NYFI—0Y=)L

CDTRAMNT—RTHEAINTVWBIRYFI—Y—ILIFTTY "OpenMessagingDi&" 7L —LT—2

: OpenMessagingld. RUA—ICkFE Y. SEICKFLEEA. €/, eOATY—X( loT. EvIT—4&IC
BAI2ERHARSAVERMBL. BBV ATLPTIY M 74 —LBTAXYE—IJ VIR A NI —ZVT7
TNr—=a ERETIDICRILEET, RDKIFE. OpenMessaging? 5 7 > k& KafkaZ 7 X X DEE
ERZRLTVWET,

T [ ]e.,,mu

e
gp2
two maunts for each broker % sm—
~ R Sy -
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- 21 | esee [ B
‘-—_——_—\—wdrﬂmrﬂn lmsting | = D _.
L M5a
Mmﬂw E@% < * [ 20t
fie: o 10
a:t:::l-E canfiuent kafka cluster, == .
i3an 2xlirge [=) L _{‘3'\ > D
ProducarConsman swarm = — = _.
v | S
OPENMESSAGING CLIENTS ] Eodine

monifofing

*dAYEa—TFTa>Y, 3/—RDKatkal T X Z=ZER L. 3./ — RK®DZookeeper7 > > T I zEHERY—
NETERFTLEL . ETO—-H—ICIE. EREODOLIFEN L TNetApp CVO1 Y XAV R EDBE—DRY a
—LADNFSVANR TV R RA Y EH20HD £ LT,

s B2%8. Prometheus-GrafanaDfEASHEICIF2DD ./ —REZFERBLF LTz 7—270— ROEMICDOWT
g, CDKatka SRAR DB TT—RZERMLIEDHEELI-DTE33/—RISXE2EFERBELTL
£9,
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https://openmessaging.cloud/
https://openmessaging.cloud/
https://openmessaging.cloud/
https://openmessaging.cloud/
https://openmessaging.cloud/

**Z kL=, *> 2L/ — R®DNetApp Cloud Volumes ONTAP 1 > X2 > 2= {EH L. 250GB gp2
AWS-EBSR) a—LZ6EX TV FLELT. EDH. CNH5DRY) a—Lid. EFADOLIFZ/HLT6D
DNFSv4. 1R a—L L TKatkay S AR ICRREINE LT

* *RTEo *CDT AN —RATHREAELR2DDERKIE. KafkaZ O— 75— & OpenMessaging7—2O— R T
L/TCO
° JO—H—5&E Katka 7 O— D —ICIFUATOARIMBIRENTVE T, UFICRT LSS, IRTD
BEMBICL TV r—o 3 88z ERAL £ L.

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

* * OpenMessagingN>F<Y—% (OMB) O7T7—2o0O— R, *ROMEFEIREINE LTze UT TEH
TNTLWERGEEERZRELE LTS

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

T A MDAHER

1. 2208BLIY FAZNMER SN, ENENIHEDRNYFI—I I SRABERBHD X7,
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° U551, NFSR—IXDKafkal 5 X%,

° 5 2XAHX2, DASR—IXDKaftkar T XX,
2. OpenMessagingAVY Y REFHET I . FEUVSAZXTRAKEOT7—7O0—RHA NI A—NFT,

sudo bin/benchmark --drivers driver-kafka/kafka-group-all.yaml

workloads/1l-topic-100-partitions-1kb.yaml

3 AT a1—XL— bDOREIF4EID#E DR L TEIML. CPUEARIIGrafana TERER SN K Lo EERIE
RDLANICRESNE LT
* 1Ak
> 40,000
° 871
° 107

Tk
Kafka TNetApp NFSX L —C % ERHTAERXAD w ME2DHD £ 9,

* * CPUERZRZIZIFIDDICHIETE £, *FHEODT—2oO0— R TOLMENAZCPUEAXIL. DAS SSD
CHE L TNFSTIHMEL . HIBRIFEWGEEIF5%. &WHERIF32%TT,

* X TOT2a—XARHFWHE. CPUERERORY T MSEISEOX TOT 2 —XXROERICH L. CPU
FERAXOLRIZFREEO LR LE L, LH L. DASZ{ERY dKaftka7 O—H—DCPUFEAXRIZ. EW
EERTIEZ3N%D S BVWEERTIZT0%ICER L. 39%DEMELRD F Lo —H. NFSXEL—I Ny
LY RTIE. CPURIBZRN26%H1538%IcEF L. 12%b ERLE LT
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e Xy E—I8HM00. 0000355 DASOCPURIARIINFST S XX LD HELLBED FT,




JO0—hA—0duR%) AN

2y R T7YTOEBNFSA ML —S%EATD e Katkad O—A—0 ) ANJBEBAERINS Z ehbhh
DFE LT Katkay S RATITO—H—h o Swvsalfzgmae. CO7O0—A—ERL7a—h—IDEHDIE
B IJO—H—ICBIBRRIBZENTEET, COTRAMNT—XEERTFTLI- I 3. DASR—IXDKafka? 5
ZATIE. FILKEBMENEEER T O—A—ICT—2DBEREINZH. BEHLAHIDDZ bbb EL
7=o NetApp NFSR—XXDKafka? 5 A ZDIFE. XBEOITO—H—IIUsgi0oO7 7«1 LU FUD 55| Sk
ET—AEZAND. IFBI3MERICUANILET,

V=X TIOFvDEY T YT

RDFTIC. NASEFER T BKatkay S XA DEEEREZRLET,

Ty b Tx—LaAVR—2V K RIBOHEA
Kafka 3.2.3. * 3 xEMEBER-T2.small
* JO—7A—%—/\x3-i3en.2xlarge
» Grafana—cb5n.2xlargex1
* 4 x producer/consumer — c5n.2xlarge

* 1x/\w 27w FKafka./ — F-i3en.2xlarge

IARTD/ —REDARL—FT 4 VI RAT LA RHELS8.7 A%
NetApp Cloud Volumes ONTAP 1 > XX > X VTN —RA VAR XA-M5.2xLarge

KOEIE. NASR—XDKafkaZ T AZADT7—F T FvZRLTVLWET,

! AWS Cloud

il Frivate subnat

Zookecpar [

[

] 2amai

!
two maunts for each broker " g_pE‘
e 0 B
n =
E@g :él R D m&.2xlarge _!
‘-—__\——_._\__wﬂmnm testing —ré n E —.
H@Q E@} _- # | oooesn
- - —
- mﬂﬂug:imdus!ar EE:E FE » D
FroducenConsuman swanm \_]’_’ —i‘r__ﬂ" D _.
SHLZEe v L
OPENMESSAGING CLIENTS J e

moniforing

42



*AYEa—Ta1>%, 3/—RKMDZookeeper7 > > T IEERY—/N—LETRITI 33/ — KDKafka?
SRR, FETO—H—ICIE. ERDLIFZN L TNetApp CVO1 Y R Z Y X EDBE—DRY) 21— LANDNFS
IR RAEH2DHD £T,

* BE4H. Prometheus ¥ GrafanaD#EAEHE TIF2/ — R, 7—2o0O— ROERKICIE. T DKafkay 5 XA
EERLTERATER3/ — RIS E2%R & ICERALET,

**ZAML—=2, *2 )L/ — RDNetApp Cloud Volumes ONTAP ¥ > XX > X, 250GB gp2 AWS-EBSRR
Ja—LHeEYTIYFEINTVWET, CNS5DRD) a—LAld. EADLIFEZNLT6DDNFSKRY 22— L
¥ L TKatkaZ S A RICIRIEETNE T,

S JO—N—DRE DT AT —RATREABRBERD1DIFKatka 7 O—H—TT, Katka7O—H—
DI=DICUTDEREDEIRINE Lo o replica.lag.time.mx.ms & HFHED ./ —RHISRU X +
WOHIBREINDIREZRET 370, BWMBICHRESINE T, AR/ —RYIEE/—RZYIDBEZX 315
B, FTD7O0—A—IDAISRU X D SBFEATNEBEVKSICLET,

broker.id=1

advertised. listeners=PLAINTEXT://172.30.0.185:9092
log.dirs=/mnt/data-1
zookeeper.connect=172.30.0.13:2161,172.30.0.108:2181,172.30.6.253: 2181
num.replica. fetchers=8

message.max. bytes=10485768

replica, fetch.max.bytes=18485768

num. network. threads=8

default. replication. factor=3

replica, lag. time.max.ms=188800800

replica, fetch.max.bytes=1048576

replica. fetch.wait.max.ms=588

num, replica, fetchers=1

replica, high.watermark.checkpoint. interval.ms=5608
fetch.purgatory.purge.interval. requests=1089
producer.purgatory.purge.interval, requests=1008
replica. socket. timeout.ms=32088

replica. socket. receive.buffer.bytes=65536

72 DO ER
1. EFD2OD T S REZIMER I E LT,
° EC2R—ZDIAVIIIV ISR A,
° NetApp NFSR—XDIOAVTILITY b T TR A,
2. 1DDREZ >N Kafka/ — RH. JTTDKatkaZ SZEZD ./ — R R UHERTHERINE LT
3 BUSREATH Y I MY IZERL. T O—H—ICH1M0GBDT—ahFTAAENF LT

o *EC2R—AD YT T AR, *KatkaJO—H—DTF—E2T«4 L7 )R vEYTEINTULWET
/mnt/data-2 CRDOETIE. cluster1®Broker-1 (ZEIOZ—=F+)L) ) »

° * NetApp NFSR—ZXDYU T AR, * KatkaJO—H—D7—XFT 1 LT NUMNFSKRAL Y MMIIT > b
INTWS /mnt/data (ROKTIE. cluster2®Broker-1 (HEIDIHRK) ) o

[root®ip-172-30-0-185 /1# df -hT [root®ip-172-38-9-133 /¥ df -hT
i m

Filesystem ype Size Used Avail UseX Mounted on Filesysten ype Size Used Avall UseX Mounted on

devimpfs devimpfs 316 8 316 9% Jdev devtmpfs devtspfs 316 @ 316 0% /fdev

epfs opfs 6 0 316 9% Adevishm tmpfs topfs 36 0 36 8% /dev/shm

tmpfs trpfs 316 65 316 1N Jrun tmpfs tepfs 36 2 36 1K Srun

trpfs tepfs. 36 @ 3G ¥ Jsys/fs/cgroup tmpfs tepfs 316 @ 316 % fsys/fs/cgroup

Sdeu/mmednlp? xfs 106 3,16 7.8G 31% / Sdev/vmeBnip2 xfs WG 116 7.8 3%/
Jdev/mvmelnl xfs 2,37 176 23T 1% /mnt/data-1

tmpfs trpfs 6.26 8 6.26 &% Srun‘user/1008 #éav/mme2nl xfs 2.3T 176 2,37 1IN /ent/date-2

[root#ip-172-33-0-185 /1¢ topfs topfe 26 % Srunuser/1000

B.26 6.
172.39.8.18: Kofka nfee 3.5 109G 3.4T HMVMI
[root®ip-172-30-0-139 /18
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RIS XAHAT. Broker-1BM&T L. 7ZO—H—DUAN) 7OV IMEKEL F LT

S. JO—H—DPT L. 7O0—HA—DIP7RLADEAVAVIPE LTREYNAJ7O—H—ICEIDY
TonF L, . KatkaZ S XAZADTO—A—HRDESICHEASNBTDHDICTHET LT
c*IPTRLR, *‘BENKEELITO—H—DIPZIRZYNATO—H—ICBEIDHETTBZILICED
TEDOHTENET,
o *JO—H—IDo *THUIRZNATO—H—TERESNZX LT server.properties,
6. IPEID Y THIC. XAV /N1 TO—Hh—TKatkatr—EXHBREINE LT
7. LIES< g2, H—NOJh7ILEh, VS RZADOKRIBHE/ — R TT—2 BRI I2DICHD > 7-FF
BIHFESREINE LT
Sk

Katka7 O—H—DEIEIZIZIFERS D F Lo NetApp NFSEEX L - FERTZ . KatkaZ 5 X
R TDAS SSD%*FHI2Ha B LT, BENRELTO—H—/—RDUHNVITHD BB AR
ICBEBIN3Zeh D ELT 1TBO CE Y I T—2DIHE. DASR—IAD Y S XZM!) 7/\) B 1348
D TLD. NetApp-NFSR— X DKaftkay T X2 D) 73/NVJ BFRIE573 K T L 7=

EC2ZR—ZAD I Z AR T1OGBDT—2Z#H L WIO—H—/—RICUEI R TBZDIC100DD o 7=DICH
L. NFSR—=XDIZXZTIFBHTUANIDRT LE LT e O TIE EC2ON—FT 423 >N

>~
T

2a—IFA 7ty FHOTHOD NFSUYS ATV a—I A 7€y A FIOTO—A—H5EESN
WasZehhombFlLi,

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

DASRN—XDYT Z RH

1

2

44

I\ Oy T/ —RIX08 15553, 730ICAIBEINF LT,

[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 (or
[2022-10-31 08:55:53,730] INFO starting (kafka.server.KafkaServer)

[2022-10-31 08:55:53,730] INFO Connecting to zookeeper on 172.30.0.17:2181,172.3!
?n272-10-31 AR+:55+:83 7551 TNFN [7anKeenerfliant Kafka <erver]l Tnitializina a new

T B WM

TR OBEE IOt X1309:05:24,8601C8 T L E L7ze 1M10GBOT—X DB IZFI109HHD £,

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




NFSRX—XDTI Z XA

1. Ny 7vT/—KIF09:39:

nxI,

b A A

[2022-10-31
[2022-10-31
[2022-10-31
[2022-10-31
[2022-10-31
[2022-10-31
[2022-18-31
[20272-18-321

oo~y bW N

T 8 s @ s e g

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

©9:39:17,244]
na-30:17 2441

INFO
INFO
INFO
INFO
INFO
INFO

INFO
TNFA

17. 213ICHAASNE LTce RO TV M UIILTO L SISBARTE

R R I R B e - I R R B R L ]

Setting -D jdk.tls. re1ectcllentInltlatedRenegot1at1
Registered signal handlers for TERM, INT, HUP (org.
starting (kafka.server.KafkaServer)

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

Client environment:host.name=ip-172-30-0-110.ec2.in
flient envirnnment:iava_versinn=11_08.17 (nrn_anarhe

2. F—ROBEETOL X1509:42:29, 11518 T LE LTze 1M0GBOT—RDAIBIZIZHI3DHHD £,

[2022-10-31 ©9:42:29,115] INFO {Groupﬂetad;taﬁanager brokerId=1] Finished loading offsets

and group metadata from

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

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

CDTAb%Z. FMTBOT—RZSCTO—A—ICH L THEDIRL £ L 7. DASTIFHI485). NFSTIX
FBOHHD X LT FERERDTSZTITRLET,

50 minutes

40 minutes

30 mimites

20 minutes

10 minutes

0 minutes

2L —o%m=R

Time Taken for broker Recovery

DAS Based Cluster

MFS Based Cluster

e ——

110GE

1100Ge

Data loaded on the broker

KatkaZ 2 AZDA L —T LA VIENetApp ONTAP ZAH L TFAOEY 3 Z > 3NTUWLW /=%, ONTAP ®
IR TDStorage Efficiencyt§gezFIFFTET £ L 7o DT R LTIE. Cloud Volumes ONTAP TNFSX kL —
TE7OeYazry LiKakal T AR TREDT—RZEML £ L7co ONTAP #EEICEL D ZR—ZAH
j(mEEILt_EIJ Jy*?f’l.fu_ tb\bb\b i L/T!_O
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T=FTU0FvDEYy TV

RDKRIC. NASZER T BKatkay S XX DREERZTRLE T,

Ty b T F—LIVER— K BRI DIERY

Kafka 3.2.3. * 3 xEMIER B R-T2.small
* J'O—H—1%—/\x3-i3en.2xlarge
» Grafana—c5n.2xlargex1

* 4 x producer/consumer — c5n.2xlarge *

IARTD/—REDOARL =T VT RT L RHELS.7LAP%
NetApp Cloud Volumes ONTAP ¥ > XX > X SN/ —RA 2 RRE > ZA-M5.2xLarge

RDEIE. NASRN—XDKatkaZ S AZDT7—F T FvZ R LTVWET,

! AWS Cloud
F‘ Private subnat
[y g2
wo mounts for each broker N —
= 2 0 s
T = —.
: EEEI} < L—— D ms.2xlarge =
g e | @l 1 B
£ nance festeg [m] _i 250GE each
B e -0
E:E:“;E confluent katka cluster B
i3an Zxige EIE% . _{‘3'\ > D _.
Froducar/Gonmimar swanm ;]’_' _"f' | D _.
obin 2xiarge =
v
OPENMESSAGING CLIENTS ] o
monionng

*AYEa—Ta>Y, 3/—KRDKatkay T XR%ZERAL. 3./ — KDZookeeper7 >4 > 7 IV = EHERY—
NETERITFLEL. 70— H—ICIE. EADLIFZN L TNetApp CVO1 VXXV R EDBE—DRY 2
—LADNFSY TV R RA Y hH20H D £ LT,

* B2XH, Prometheus-GrafanaD#EASHEICIF2DD ./ — REZFEBLE LTz 7—20— ROERICIE. Jh
LT3/ —ROUSREEFERAL. CDKatkaZ S AXZ2E L TEAL X LT

A ML=, *> )L/ — RDNetApp Cloud Volumes ONTAP 1 > XX > X% fER L. 250GB gp2
AWS-EBS’R) a—LZ6EYTY FLE LT £DB. CNHSDRY a—Lld. EROLIFZALTED
DNFSR) a—L¥ L TKatkaZ T XA RICAEEINE LT
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CRBHEFCDT AT —ZADEMERIFKatka 7 O—H—TT,

707 a—Y—RITHEEDNF TICB>TWVWE . TOT2a—F—E@8VWRIL—Ty b Z4ERTEEX
9, Storage Efficiencyld. X DICOAYEa—Fas I LAV TUEINE LT

T A b DB ER
1. ROtk TKatkas S X2 TOEY 3=y desnE L

2. 75 XA TlE. OpenMessaging Benchmarking'y —JLZ /A L TH350GBDT— XD ERINE LT,

3. 7—2o0—RD5ETH. ONTAP System Manager & CLI% {# 8 L TStorage EfficiencyDfist = IXEL £ L
TCO
T

OMBY —ILZFERALTEMRLIET—2TlE. A RL—REHREEERA.70 1 1 THRS3%BEBINE Lce K
DEICTT LIS EREINT-T—RIERINTH/IBIANR—X1F420.3GB. T— X DFFICFERA I NIYIE
ANR—Z|%281.7GBT 3,
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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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AWSTD/NT #—<I > ADBIE ¢ #&35iE

ARL—=2 L1V %ZNetApp NFSEICNY T > b L7zKafkay 5 XA ZIE. AWST ST K TD
INT A=Y VRAICDVWTIRYFI—ITAMEEHLE LTco ROFI—T7DHICDOWV

TIE. DLV 3 > THIAEALE T,

AWS Y 57 R MKafka & NetApp Cloud Volumes ONTAP (\ 1 7RASEUTFaRT7 VT —R)

NetApp Cloud Volumes ONTAP (HAXR7?) Z{FH L7cKaftkaZ 5 X XlE. AWST ST RTD/INT #—<T >R
ICDOWTIRYFIY—VZRBLELTce CORYFI—TIZDOVWTIE UBEOEI > 3> THIALE T,

T=FTU0FvDEYy TV

RDFTIC. NASE{FER T BKatkay S XX DEEERZRLET,

TSV RTA—=LAVER—FV b+
Kafka 3.2.3.

IRTD/—REDARL =T VI RT LA
NetApp Cloud Volumes ONTAP - > XX >~ X

Xy NTYTISREAR) 2a—LDONTAP £y 7 v

RIBOWERK
* 3 XEMPEAE{R-T2.small
* 7 O—7A—%—/\x3-i3en.2xlarge
» Grafana—cb5n.2xlargex1

* 4 x producer/consumer — c5n.2xlarge *

RHELS.6

HARY A > AR > X-mb5dn.12xLarge x 2./ — R > >
JI/—RA4 VXA X-mbdn.12xLarge x 1./ — K

1. Cloud Volumes ONTAP HARZIZDWTIE. FXA ML= O—-5OK 7T V)T —MIZ3DDARY a
—LEEL2D07 VX — b EEMLFE Lo B—DCloud Volumes ONTAP / — RDZEIE. 7 U4

— ~Z6DDRY) 2 —LZERLF T,

aggr3

EBS Allocated Capacity: 50518 AWS Disk Size: 2TB

EBS Used Capacity: 298.21 GB Underlying AWS Capacity: 128
Volumes: 3 ~ Encryption Type
kafka_aggr3_vol1 (1T8)
Home Node: kafka_nfs_cvo_hal-01
kafka_aggr3_vol2 (1 TB)
Provisioned IOPS; 80000

kafka_aggr3_vol3 (1 TB)

AWS Disks: 8 v

State:

Underlying AWS Tier: Provisione d |OPS SSD (io1)

aggr22

EBS Allocated Capacity: 67378 AWS Disk Size: 278

£B5 Used Capacity: 280,95 GB Underlying AWS Capacity: 1678

Volumes: 3 ~ Encryption Type:

kafka_aggr22 vol1 (1 T8)

Home Node kafka_nfs_cvo_ha1-02
kafka_aggr22 vol2 (1 TB)
Provision ed 10PS: 20000
kafka_aggr22 vol3 (1 TE)
AWS Disks: 8 v
State. online
Underlying AWS Tier: Provisioned I0PS 55D (io1)
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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 (1 TB)

Provisioned |OPS: 80000
kafka_aggr2_vol4 (1 TB)

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

Close

2 XY RNT—ONT A=YV ZAEBHB1=0HIC. HARTES VT IL ) —ROBATEERRY NT—0%F
L F LT,
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Information
Suppaort registration
S3 Storage Classes
License

Change instance

Delete

v

i s |

-]

Tags

CIFS setup High write speed

Configuration backups
Set password

Advanced allocation

L

al

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

M NetApp  BlueXP

8 CROUCMENSGE! . MR SO VO BECUFT B

@j kafka_nfs_cvo_ha? sige avatasiiey zone

Volumes HA Status Cost Replications

*D Write Speed

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

3. ONTAP NVRAM®DIOPSHZ L\ Z & IC&K(FTWL =D T. Cloud Volumes ONTAP JL— k7R 2 — L DIOPS
#23501CZE L £ L7z Cloud Volumes ONTAP DJL— bR a— LT 4 X7 DY+ XIF47GBT L 1=,
JROONTAP AT Y RIFHART7HAT. BLFEZ>>VJIL/ —RICHBEALE T,
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52

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

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

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

—counter

sample 555



Volumes (1/1)

EC2 » Volumes » wvol-D23c98235e595a184 3 Modify volume

Modify volume .

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

Volume details

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

Volume type 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}

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

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

Manage tags

RDOBIE. NASRN—XDKafka? ZRZDT7—F TV FvZRLTWET,

*AYEa—Ta>Y, 3/—RDKatkal T XR2%ZERAL. 3./ — KDZookeeper7 >4 > 7 IV =EHERY—
NETEITLEL. F70—-H—IC1F. EHODLIFZ/ L TCloud Volumes ONTAP 1 Y X2 > X FD B

—DR) 2a—=LADNFSTY T Y rRA > bH2DHD FT,

s B24H, Prometheus-GrafanaDfEASHEICIF2DD ./ — REFRHALF LT 7—20— ROEMICIE. &
L3/ —ROSREEFERAL. CDKatkaZ S AXZEK L TEAL X LT

* AL —2, HARTCloud Volumes ONTAP 1 > X2V A% fERA L. 1> XX > XIZ6TB gp3 AWS-EBS
R)a—L%ZE1DOVYIOMLELT D8, R a—LIINFSYT Y FZEEB L TKatkaZ7 O—A—ICT

JRAR—bENF LT
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OpenMessage > F <Y — I/ E

1L NFSDO/NT #—<I Y REBLETESICIE. NFSH—NENFST AT CORBIDR Y b T —U3EHGEED
TRHEABHD F9, ZDEHIE. nconnectZEAL TERTE X d, ROITY > REFETL T, nconnect
A7 a3 HEFEALT. JO—H—/—RICNFSTRY a—LEY OV NLET,
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[root@ip-172-30-0-121 ~]# cat /etc/fstab
UUID=eaalf38e-de0f-4ed5-a5b5-2fa9db43bb38/xfsdefaults00
/dev/nvmelnl /mnt/data-1 xfs defaults,noatime,nodiscard 0 0
/dev/nvme2nl /mnt/data-2 xfs defaults,noatime,nodiscard 0 0
172.30.0.233:/kafka aggr3 voll /kafka aggr3 voll nfs
defaults, nconnect=16 0 O

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

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

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

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

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

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

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

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

tmpfs 31G 249M 31G 1% /run

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

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

/kafka aggr22 voll

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

/kafka aggr22 vol2

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

/kafka aggr22 vol3

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

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

2. Cloud Volumes ONTAP Txw T — o #Enx 3L £, XOONTAP O<Y > Rix. E—DCloud
Volumes ONTAP / — Rh'5ERAL XY, B LFIE%Cloud Volumes ONTAP HAXR 7 ICHBRETE X9,

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.
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121
121
121
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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. L FDKafkazE L £ server.properties Cloud Volumes ONTAP HAR 7 D¢ RN T DKafkaZ O —
A—o log.dirs FANT A IFTO—A—CCICERD, BOOTONT 4137 0—A—ICHET
9, brokerlDIZEIE log.dirs BIFRDEED T,

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

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

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

num.io.threads=64

socket.send.buffer.bytes=102400

socket.receive.buffer.bytes=102400

socket.request.max.bytes=104857600

num.partitions=1

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

replica.fetch.max.bytes=524288000

background. threads=20

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

num.replica.fetchers=20

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

c FNEE2DFEIE. log.dirs 7ONTAEIFRDEED T,

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

o FNEEIDFBEIE. log.dirs TOANTAEIFRDEED T,
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4.

5.
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log.dirs=/kafka aggr3 voll/broker3, /kafka aggr3 vol2/broker3, /kafka a
ggr3 vol3/broker3, /kafka aggr22 voll/broker3, /kafka aggr22 vol2/broke
r3,/kafka aggr22 vol3/broker3

B —DCloud Volumes ONTAP / — RDI5E (. Kafka servers.properties I&. ZBREF. Cloud
Volumes ONTAP HAR 7 Y [GILTY log.dirs ZANT A,

° brokerl MIFEIF log.dirs EIFTXDEHD T,

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

o FNEE2DIZFIE. log.dirs EBIXXRDEED T,

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

c INEZIDBEIE. log.dirs 7ONT A EIZRDEEDTT,

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

OMBHAD 77— 0O—RIiZIF. XOTONTAHERESINE T, (/opt/benchmark/workloads/1-
topic-100-partitions-1lkb.yaml)o

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



o messageSize [FA—RT —RZEICERBBIZEDRHD FT. NT+—X 2V RATALTIE. 3KZFER
LF¥L7o

OMB®SyncZ 7= & ThroughputE W52DD RS N%&FEHRL T, Kafkal S XX TT7—o0O—RE4ERL
iL/TCo

cFHEAR SANDOTONT A ICERETNBYAMLT 71 LIZRDEEDTY
(/opt/benchmark/driver- kafka/kafka-sync.yaml) :

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

min.insync.replicas=2

flush.messages=1

flush.ms=0

commonConfig: |

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

c AN=TY R RESANDTONT 1 ICERTSNBYAMLY 7 1 LIZRDEEDTY
(/opt/benchmark/driver- kafka/kafka-throughput.yaml) :
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name: Kafka
driverClass:
io.openmessaging.benchmark.driver.kafka.KafkaBenchmarkDriver
# Kafka client-specific configuration
replicationFactor: 3
topicConfig: |

min.insync.replicas=2

commonConfig: |

bootstrap.servers=172.30.0.121:9092,172.30.0.72:9092,172.30.0.223:909
2
default.api.timeout.ms=1200000
request.timeout.ms=1200000
producerConfig: |
acks=all
linger.ms=1
batch.size=1048576
consumerConfig: |
auto.offset.reset=earliest
enable.auto.commit=false
max.partition.fetch.bytes=10485760

TR NDOHER
1. KafkaZ 5 X Zld. BIBRDOARRICHE > TTerraformE AnsibleZ{ERB LT O a->od3nE L

7=o TerraformZzEA L T. KafkaZ S XA XBEDAWSA VA Z >V A EZFARALTA V7 5% L. Ansible®
AL TKatkaZ S A A% ERLFE T,

2. FEEOT—2o0O— R ESyncR 4 /N TOMBT—2oO—RA MU A—SNF LT

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

3 ELT7—2O0-REERTRIL—TYrRSANEFERALTHOD—oO0—-—RAMIH—NF LT

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

R

NFSTE{TENDKafkal Y AAVZADNT =YV AERIYFI—TFD71=DIC. 2BEOR 1 N\ %={EH
LTo—720—REEBLEL. RTIANDEWVIE. log flushZO/NT 1 T,

Cloud Volumes ONTAP HAXR 7 DIZ5 :
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*SyncRZANICE>T—EBLTERTNBZEFRIL—F v b I %K1236 Mbps
* A=Y b RSANIIH L TERINEEFRIL—T Y b | E—JBE&RK1412 Mbps

B—DCloud Volumes ONTAP / — RDIES .

* SyncRZANT—EBLTERINZEFHRAIL—T Y b §I1962MBps

c =Ty R RSANICE > TERTNBEHRIL—T v k | BA1660MBps
SyncRZANIEOTDENEICT 4 RTICT7Zwoadcn3 e TI—BLAERIL—T Yy b EERTEEY
H Throughput R A NIEAT DT 4 AZIC—EIAZS Y FINZEEFICRIL—TFY FON— M EERL F

o

CNS5DRIN—Ty MElE. EESNICAWSHERICH L TERSNET. KDBVWNT = > IBHICH
W BICIE A YRR ARATZRT—=ILT7 Yy TLTELICHEL. AL—TY b ZELSEZENTE
9. MAN—=Tv bELIFEL — I EEBCHEEORSDL — FDOEAEHDETT,

CVO — HA Pair : Throughput driver CVO - HA Pair : Sync driver
(Higher is better) (Higher is better)
1600 1400 1263
adbp 1340 1412 1236
1200
1200
E 1000 é o
& & 800
= a0 670 - 706 670 706 3 i & 612 s92
@ 600 @ B00
E 400 & 400
200 200
o [+
Producer Rate Congumer rate Total rate Producer Rate Consumer rate Tatal rate
WEC2 - Throughput = CVD - HA - Throughtput mECZ- syncdriver  ®CWO - HA - Sync
CVO - Single Node : Throughput driver CVO - Single Node : Sync driver
(Higher is better) (Higher is better)
1800 1660 2500
1600
1962
1400 1340 2000
3 1200 ;}“"; —
g 1000 830 830 E 1263
T 800 670 670 : 981 981
[ w 1000
g E = 652 612
400 500
200
a [}
Producer Rate Consumaer rate Total rate Producer Rate Consumer rate Tatal rate
WECZ-Throughput @ CVO - SN - Throughput | mECZ- sync driver @ CVO - SN - SYNC |

AN=TY b ELRBREBPESANDRYFI—TZRITIBEEIF. BTRAML—JZII—T v bR L T
<TETLY,
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Performance

Haur
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AWS FSx for NetApp ONTAP TD /N7 #—< > A DHIE ¥ #&R5E

ARL—=2 L1V %ZNetApp NFSEICY T > b L7=Kafkay 5 X Z &, AWS FSx for
NetApp ONTAP TN T A =XV ADR Y FI—0ERHLE LT RVFI—2I DRI
DWTIE. XDEI > 3> THEALED,
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AWS FSx for NetApp ONTAP T®DApache Kafka®D{#H

Network File System (NFS; XY b T7—0 T 7AI AT L) 1. KEDT—RXERNT 3 7=DIZILL FH
TNTVWBXRY R T—=UT7AILRATLTY, IFEALDHEBTIE. T—2Hh'Apache KafkaZRE DX k1)
—IVITTVT=23VICE > TERINBZELSICH>TVET, TOLSHRT—70O— RICid. HLaRM.
BLATVY. RO ML =SB ERABERT—ARDRAAT—FT IV F v HRETY, UTILEA
Lpthz3RIR L. EANBOWBRZIBE T ZICIE. BYICHKESNINT =TIV RDEWVA VT SHUE
TY,

Kafkald. %5t EPOSIXEMD T 7 A IV AT LEEE L. T 7MIREZ 7 71V AT LICHKTE L TR
LETH. NFSVIT 7MY AT LICT—R%EZENT 21558, KatkaJO—HA—DNFST A 7> hE. 77
1 INRIEEXFSXextd B EDO—NILT 7 A IV AT LEISBRBRZHETHERTEE T, —RMNAFIE LT
I&. NFS®Dsilly renamehtd D. U5 R ZDILEBP/N—T ¢ >3 VOBED Y TEICKatka7 O—H—TI S
—HDRELTVWEL COFRBEICHLT B8, NetAppld#+—T >V —XDLinux NFST 541 7> =B
L. RHEL8.7 Y RHELOA T—HRIEMINB & SICH D E Lo F7o. SFTDFSX for NetApp ONTAP 1) — 2
THBONTAP Q.12 AN S R— b EINBLSICHRD F LT

Amazon FSx for NetApp ONTAPIE. ILERMENT =TV RIBNTCTIILIYRZ—J RONFST7 71 ILY R T
L% 27570 RTRML X I, FSxfor NetApp ONTAPDKafkaT —ZlE. KEDT—X2%MEL. 7x+—ILk
LIV RZBRITDEDIHLBETITE T, NFSIF. EETHEMHOEVWT—2tEy MIXFLT—TlHRI ML
— VBB TR REZRMELET,

CNSDHEERILICE D, AWSDBERRIFAWSO Y Ea—T 1 VI —E X TKatkaT—o0O— R%ZRIT9 S
BRIZFSx for NetApp ONTAPEZERTE 3L SICHRDET, MDESHEX )Y bHBHD T,
*CPUEARXZHIR L T, VO ESR%ZERELET

* KatkaZ O—A—D ) 72/\1) BB D52,

“(SHEM & Rh=RM,

R E N T £ —T > R,

ROUWFTRASEY 70V —>DOa A%,

*T—RIREE

AWS FSx for NetApp ONTAP TD /N7 # —< > X DHBIE L 1&3EE

ZhL— LAY %NetApp NFSEICY Y Y k LTzKafka? 5 2 Zld. AWST S RTHD/NT +#—< > ZIZD
WTRYFI—IFZAREERLE LTe RVFI—2ZOFICOVTIE. ROEZ> 3> THRALE T,

AWS FSx for NetApp ONTAP D Kafka

AWS FSx for NetApp ONTAPZ [ L 7=KafkaZ 5 X Zld. AWST T R TDNT #—I Y RIZDVWTRVF
N—0%KELE Lo CORIFI—TICDVWTIE UBEOLE I 3> THIBLEY,

T=F%TIOFv¥DEy cTvS
JRDFEKIC. AWS FSx for NetApp ONTAP% R L 7=Kafka? 5 X X DIRIEERE R L £ 9,
TSy hITA—LOAVR—F RIBOWERK
Kafka 3.2.3. * 3 xENWIEABR-T2.small
* JO—7A—%—/\x3-i3en.2xlarge

» Grafana—cb5n.2xlargex1

* 4 x producer/consumer — c5n.2xlarge *
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TN A—LOAVEKR—F2 RIEDMERK
IRTD/—REDARL =T VI RT LA RHEL8.6
AWS FSx for NetApp ONTAP JILFT7XESEFRA. 4GBHDRIL—TFy

k. 160000 IOPS

NetApp FSx for NetApp ONTAPDtzw 7w/

1.

64

RYIDT R L TlE. 2TBORE £40000DIOPST2GB/FM D X IL—F v k% RIH Y BFSx for NetApp
ONTAPZ7 7 AL AT L%EER L £ LT

[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"}

CDFITIE. AWS CLI%Z{EF L TFSx for NetApp ONTAPZEA L TWE T, HEICHL T, BERNTO
IVREESBICHARZAIA T ZIHEDNHD 9, FSx for NetApp ONTAPIFAWS OV Y —ILH 5 T 5I(C
BA, BETESH. AYYRSAVDAITDDEL, BEAHNLDEENDODEEMNICAD 9,

R 2 X > FFSx for NetApp ONTAPTld. 7R U —2 3> (US-East-1) D2GB#MRAIN—TFy b7 74
IV AT L CEMABER R AIOPSIE8HIOPSTd, FSx for NetApp ONTAPZ 7 1 LY X T LD SR
KIOPSIZ16HIOPSTIH. ZD/DICIFAGBMDAIL—Ty FEADNKRETY, D EIZDVWTIE
CORFaAXYFDOBETHBEALET,

FSx for NetApp ONTAPD /N T # — < > RARDEFMIC DL TIE. AWS FSx for NetApp ONTAP®D R+ 2
XY+ EBBLTLIEEL, https://docs.aws.amazon.com/fsx/latestt ONTAPGuide/performance.html o

FSx lcreate-file-system) DX > RS54 UEXOFMICDOVWTIE. UTZBRL TSI,
https://docs.aws.amazon.com/cli/latest/reference/fsx/create-file-system.html

e ZIE. KMSF—DHEE SN TULWEBWSEICERINS T 7 7L FDAWS FSXY XX —F — L IIRR
D. BHEDKMSF—ZIEETETE I,

FSx for NetApp ONTAP 7 7 AL AT LEER T2 L Eid. 77 MLV RTLEZRDESICEE LT
5. JSONT Tlifecycle] XT7—2R XN Tavailable] ICEHDEFTHFLET,

[root@ip-172-31-33-69 ~]# aws fsx describe-file-systems --region us-
east-1 --file-system-ids fs-02ff04bab5cellcic

. fsxadmin1—4'% A L TFSx for NetApp ONTAP SSHICOJ 1> L. LT vILERIELET,

Fsxadmini&. {EREFICFSx for NetApp ONTAP 7 7 ALY R T LD T 7+ IL N DEBET ATV LT
o fsxadmin®/NX T —RiE. FIE1TRET LIEELSICC AWSOYY —JLETIFAWS CLITT7 71 ILY X
TLERIIMER LI SICRELIE/NAT—RTY,


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

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

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

ED25519 key fingerprint is

SHA256 :mgCyRXJfWRc2d/jOjFbMBsUcYOW xoIky0ltHVVDL/Y.

This key is not known by any other names

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

(fsxadmin@198.19.250.244) Password:

This is your first recorded login.

4. LTI vILDORENTTT L5, FSx for NetApp ONTAPZ 7 1 )L R T LIZSVM% 1ERY,

[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) (98BS N7=7 71 LY —/\VT. FSx for NetApp ONTAPR ) 2 — LAD
T—REBBELVTIECRTR-HODMEBOEERI LTIV ILEIT Y RRA Y b EfER. FSxfor
NetApp ONTAPYIILF T+ > —ZiRMELF T,

5. 74T VSVMDERENTT LTS, #F L <ERL L 7=FSx for NetApp ONTAP 7 7 1 JL AT LsICSSHT
BHEL. UTOY IO REFERALTSYMICRY a—L%ERL F9, BEFkIC. COEERIC6D
DR 2a—L%=ZERLET, KatkaD/N T #—I 2V ADALETDLDIIC. T7AII MDAV AT FaL
Uk 8B UTFTDAYAT4FaIy bzFERLTIEEIL,

FsxId02ff04babbcellc7c::*> volume create -volume kafkafsxNl -state
online -policy default -unix-permissions ---rwxr-xr-x -junction-active
true -type RW -snapshot-policy none -junction-path /kafkafsxNl -aggr
-list aggrl

6. TXFAICAKR) a—LICEBMOBRENKNBICHEDFT, R a—LDY A XE2TBICIERL. v oY
aINRIIRINLEY,

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.
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FsxId02ff04bab5cellc7c: :*> volume size -volume kafkafsxN4 -new-size +2TB
vol size: Volume "svmkafkatest:kafkafsxN4" size set to 2.10t.

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

FsxId02ff04bab5cellc7c: :*> volume size -volume kafkafsxN6 -new-size +2TB
vol size: Volume "svmkafkatest:kafkafsxN6" size set to 2.10t.

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

svimkafkatest

kafkafsxN1 = online RW 2.10TB
1.99TB 0%
svimkafkatest

kafkafsxN2 = online RW 2.10TB
1.99TB 0%
svimkafkatest

kafkafsxN3 = online RW 2.10TB
1.99TB 0%
svimkafkatest

kafkafsxN4 = online RW 2.10TB
1.99TB 0%
svimkafkatest

kafkafsxN5 = online RW 2.10TB
1.99TB 0%
svimkafkatest

kafkafsxN6 = online RW 2.10TB
1.99TB 0%
svimkafkatest

svmkafkatest root
aggrl online RW 1GB
968.1MB 0%
7 entries were displayed.

FsxId02ff04bab5cellc7c::*> volume mount -volume kafkafsxNl -junction
-path /kafkafsxN1

FsxId02ff04bab5cellc7c::*> volume mount -volume kafkafsxN2 -junction
-path /kafkafsxN2

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



-path /kafkafsxN3

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

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

FsxId02ff04bab5cellc7c::*> volume mount -volume kafkafsxN6 -junction
-path /kafkafsxN6

FSx for NetApp ONTAP T, R a—L%E>>FOES 3=V TEET, COFITIE. RSN ZR

)a—LDEHBREN T 7ML AT LOEHBEZBATWA Y., 7OEY 3 Z I INEMDR
Ja—LREOOYIXERT BICIE. 771N AT LDEHBERIETZHENHD £9, NI
DVWTId. RDFIETEFHAL £,

RIS NI A=YV REBRERBET B7-HIC. FSx for NetApp ONTAPD R )L—T v R BE% 2GB/#H
54GB/#. IOPSH5160000. BE=%5TBICHERL £ L7

[root@ip-172-31-33-69 ~]# aws fsx update-file-system --region us-east-1
--storage-capacity 5120 --ontap-configuration
'ThroughputCapacity=4096,DiskIopsConfiguration={Mode=USER PROVISIONED, Io
ps=160000}"' --file-system-id fs-02ff04bab5cellcic

FSx lupdate-file-system] DFMAE AT RS54 VEXIE. RDEHED T,
https://docs.aws.amazon.com/cli/latest/reference/fsx/update-file-system.html

. FSx for NetApp ONTAP/R ') 2 — L&, nconnectB KU T 74 bDFFS 3 V% FERAL TKatka7 O—5h
—IIRIVFENET,

RDEIE. FSx for NetApp ONTAPR— X DKafka? 7 A X DRI B T —F 70 FvZRLTULWET,
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OpenMessage X\ > F < — 7 F&7Eo

NetApp Cloud Volumes ONTAPL B LB ZFERA L £ L7, FMIICHE5Z BTV,
https://docs.netapp.com/us-en/netapp-solutions/data-analytics/kafka-nfs-performance-overview-and-validation-
in-aws.html#architectural-setup

TR NDEER
1. Kafka? 5 X & ld. BIBRDOARRICHE > Tterraform& AnsiblezfER LT O aZ > snxlL

7=o TerraformZz={EA L T. KafkaZ S XA ZFBDAWST VY AV XA %=FERALTA V7 5= EE L. Ansible®
ERL TKafkay SR A ZEBELE T,

2. FROT—-0— RERESync RS /N TOMBT —O— kAR U H—ShE LTz,

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

S EMLT7—7O0—-FRBETRIL—TYy bRSANZFERALTHOT7—oO0- AU A—ENF LT
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sudo bin/benchmark -drivers driver-kafka/kafka-throughput.yaml
workloads/1l-topic-100-partitions-1kb.yaml

(ZES

NFSTERITENBKafkat VY AAVADNT #—IVRAERVFI—DVF3DIC. 2BED R >4 N\ %=ER
LTo—720—REEHLEL. RSIANDEWVIE log flushZO/NT 1 T,

Kafkal 74— 3> 7 72212 FSx for NetApp ONTAPDIHE :

* SyncRZANT—EBLTERINIERIL—Ty b I &A3218 Mbps. TmAK/NT +#—<T >R (F&xK3652
Mbps)

C AN—=TFY R RSANICE>T—ELTERINHRRRIL—TY b I &xK3679 Mbps. £ A3908 Mbps®
INT #—X > Ao

L) —2 3> 7 72 230Kafka X FSx for NetApp ONTAPDISE :

* SyncRSANT—BLTERINBZAFRIL—TF Y b | £A1252 Mbps. =A1382 Mbps.

C ZAN—=FYERRFANIZE>T—ELTERINZHRIL—Ty b+ I &K1218 Mbps. RA/NT +—< >
2 (8KX1328 Mbps)

Katkal 74— 3> 7 7923 Tld. FSxfor NetApp ONTAP THiAE D ¥ E FIAADMENI[ETHhN &
L7z KatfkaL FUr—2 3> 7 70 21TlE. A EEFTAHDIIENFSx for NetApp ONTAP T1[El1T
bnfclcd. CE5DRIAETH. 4GB DRARRIL—Ty MIRETEF LT

SyncRSANIEOTDENEICT 4 RTICT7 5w adcnd e FI—BLERIL—TYy b EERTEEY
H\ Throughput R S A NIZOTD T4 AZIC—EAZI Y FINBZEZICAIL—"TF Yy FDON—A b ZERL F

o

CNBDRI—"TFy MEIF. BBESNTAWSIERICH L TEREINET, £DEVWNT+—I > XEHICH
BRI AVREAVRARA THAT—ILT7 vy TLTEISICHEEBL. RIL—Fy brE@LEEIEZZECHNTE
9, ML=y MERIFHRL— NI £EEEBCHEEOAMADL — FDHEAEHE T,
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MB/#T. Kafka®DFAHED E EFAAXEITVWE T, Kafka®D /N7 +—T > Xid. FSx for NetApp ONTAP®D

ZIN=Ty MIEDVWTY Z7 TIRREICENTVWE T,
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Tl UFIDREBEI ML - DRI T ST AEALTRA MRy F2ERALFL

AFF AQ00DFFAfiIC (& Confluent Kafka 6.2.0% AL X L7ze CDYFXAICIE. 82D TO—H—/—R&3
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AS00 with 24 x 1.75 TB
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Confluent Nodes = Confluent brokers

Grafana I IcDﬂﬂLIBnlﬂDﬂll'Oll;Bntm'

2 L=

Fv ;7Y TDFlexGroup Y RARZ Y RZzFERALTAI T4 LY MICE—DR—LAR—IZRMHL. Uh
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EEs
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7
RBOSATYME ROATY R%EEA L TFlexGroup 1 Y XAV R%#I I MLE LT

NOF
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N
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mount -t nfs -o vers=4.1,nconnect=16 172.30.0.121:/kafka volO1l
/data/kafka vol01l

THIC. ZEPLE L max session slots TIAIEIDSEELET 64T ¢ 180, il
3. ONTAP ODF 7 # )LDty 30Oy MR —FL %7,

Kafkad O—H—Fa—=>%
TRAMHAROS AT LDRIL—Ty bERAKIETZEHIC. BEDFTF—ALYRT=ILDT T AILFIXT X—
REKBICEPLEL, IFLACDERTIZ. KatkaDARZA M S0 F ¢ AT I e EHREL X,

COFEEZ, AL —ICNTARMIBDIIODREMIBRZ R AT AOIFERINE L. CNE5D/Y
SA—RF, TO—H—OA>Ea2a—FTa T I)Y—REAML—CBRICEDLETRABTEET,
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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

J—o0—R2zRL—RDTRMAE
ZAN=Ty b REZANEMEY IERICIE. 75T RTRMERLCOMB#ERZERL E LT

1. AFF 2 5 X 2 TAnsibleZ M L TFlexGroup f Y XAV X% 7O 3 =>J LF LT

72



- name: Set up kafka broker processes
hosts: localhost
vars:
ntap hostname: ‘hostname’
ntap username: 'user'
ntap password: 'password'

10
size unit: tb

size:
vserver: vsl
state:
https:
export policy: default

present
true

volumes:

- name:

aggr:

path:
tasks:

kafka fg volOl
["aggrl_a", naggr2_an,
/kafka fg volOl

- name: Edit volumes
netapp.ontap.na ontap volume:

state: "{{ state }}I"
name: "{{ item.name }}"
aggr list: "{{ item.aggr }}"

aggr list multiplier: 8
n{{ size }}u

"{{ size unit }}"

size:
size unit:
vserver: "{{ vserver }}"
snapshot policy: none

export policy: default

"{{ item.path

gos _policy group: none

H}

junction path:

wait for completion: True

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

validate certs: false

connection: local

with items: "{{ volumes }}"

2. ONTAP SVMTpNFSHERNICAD £ L7,

vserver modify -vserver vsl -v4.l-pnfs

“aggrl b”,

\\aggr2_b//]

"w

enabled -tcp-max-xfer-size 262144
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3. Cloud Volumes ONTAP YA L7 —2O0—REBHRTEFERLTRIL—FY FRSANTT7—20O—RH K
PH—SNFLF T ZBRBLTKETVEZELIERETON T =T VR #2BBLTLETL,
COT7—oO0—RTELTIVTr—>2a3> 7 7083%FBLELI, DED. NFSTOJ I X DO
E—DB3oFREFESINTULE L7

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

4 BBIC. NyvoOJ%=FBALTAEZTT L. HEEVPEFOX vtE—JICBVWOKEENZAIELEL
7o OMBIE. AIEDBARFICOY > a2 —IE—BELETEZ I TNy O BERLET, LD,
Ny oOFDER EEZEOFD NS Towvy) . NvoOdoHd CEBEENR Ny TRELEEAAR
VHRICBWOKTZODEHEENZWI T —X)  BLUEEREDIDDERBZ I —IXWERINE
9, M ZBBLTLKIETVWARL—VDFIREZH#EEET 51 #BBL TSIV,

BELIERETONT #—<T >R

AFF A900i&. OpenMessagingN>FY—2Z{FERHL TFHEL. AWS®DCloud Volumes ONTAP £ AWSDDAS
CEBRDOLEBREITVWE LTce TIRTONT =XV REIF. 7OT72—F—LANJLEOAY>a—TILANILT
DKafkaZ Z XD XIN—TFv b ERLET,

Confluent Kafka & AFF A900%Z £ L 7eE B IRED/NT # —< > XF. £EE CHEE DA TFIH3.4GBps
WUEDZIL—Ty b EERLE LTz Chid. Kafka? 5 X A TIMOFHEBR B Xy 2—IT

9 BrokerTopicMetrics Dt AL —Tw b (N1 b)) ZRELT S LT AFFAQOD Y R— T 358
NICREREDNT #—IVRE ST T v I 2R TEE T,

Broker network throughput

ChUF. FEYIZCIREEINBZIXAyE—CDEa— LML TVWET, XD FT1F. FEYI L
DOARARZRLTVWET, TAXAMLEBEBHETIE 420 MEYIICOI>TREY 7 IR HD X vt —
UHhRTEINF LT

74



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

BHLIENT =TV RZRHEL. AFL—CORAEIES

AFF TlE. Nw2oOJ#%eexERLTOMBTT A MLE L. Ny OJ#EEILX. KatkaZ T XX TARY k
DNy IZATPMEREINTWVWERE., A>>a—<IY TRV T3 Ew—BELELET, CDTT—X T
TOT72a— Y ST v IDADPEREL. OJICAZI Y FINTcARY BRERSNET, Thid. Ny Fal
BEfEATSA VPO —0 70— %2RDERICIIaLl—tLET, TNHOT—2 70Tk, d>>
A=Y= IRV T g BN, JO—HA—Fv v ah 5T TICHIRSNTLWRIBRET — 22 5iH
BNZHELRHD £,

COBHTHREEDZIL—7y MIET3X ML —COFIRZBIET 5 728IC. Producer-Only 7 = — X% I
ELT. A0 DIEEDEZTAA T T4 v IZRINTEZNZFARE Lo XDEIa>ZBRLT
KESVHADITHAA YR Z2BRLTLEI VL,

CORAEDTOTa——DIHADED TIE. E—UXIL—Tw bHhEL. ANOD/NT #—<X > ADRFR =1
LEIFTWBZehbhhrbxlL ((oJO—hA—UY—2p7a7a2a—H—Lta>>a—vT—r>T4
WIS L TUWAEWES) o

Broker network throughput -
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(D CORAETIF. XvtE—2BHTDDOA—N—Ay RZFIPRL. NFSYT > bRA Y MIXNT B
AML=2ZN—=Ty b ZRARIETBEHIC. XAyvtE—H 1 I Z16KICHER LE LTS

messageSize: 16384
consumerBacklogSizeGB: 4096

Confluent Katka? 5 X X —I&. £EEEDE—U XJ)L—T v F4.03GBpsZER L £ L7

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

OMBICEBAIRY N\ IO DANDRT IR, Av>a—I LT T70vIhBRASNELE. NvD
OJRL—2%FEBLIEAETIE. IRTDOMEY I THEEDOE—TIXIL—T Y H20Gbps%EBR 3 &
HHESREINE LT OMBOY T—R%ZEINT ANFSKR) 2 —LDEEFRIL—F v MEKI30GbpsIZEL £ L
TCo

AT HAHA R

Amazon Web Servicesld. ZRELFEFST V12V IHA K" KatkaZ S ARXDY AP VT CHRICERTE £
ER

DY ATUTE KatkaZ SRAADRA ML —J I —Tw FEHZRETBDICEFRABERZRMELZ
ER

tclusterd V7 S A AR TERINBZIENIIL—TFy b (LT T—> 3 V%8 oFsg. JO0—H—X kL —
IHZITEB XIL—Fy MIIRDEeHE DT,

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

CNITETSICEMET DD TEFET,
max (t[cluster]) <= max(t[storage]) * #brokers/r

CHOREFEATD L. Katkahy T4 7ODZ—XIZHELFONTAP 75w b 7+ —L%ZERTETEJ,

RDRIC. AVODFRITNBEEERIL—Ty b, TETFELL TV r—2a ER/]ZRLET,

LIV r—3>770% SEZEZIL—Tv + (GPPS)
3 (EAlE) 3.4.
2. 5.1
1. 10.2
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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

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

#GET size is max.partition.fetch.bytes/num.partitions
length.key.value=2048
trogdor.agent.nodes=node0, nodel, node?2, node3, node4
trogdor.coordinator.hostname.port=192.168.150.155:8889

num.producers=20

num.head.consumers=20

num.tail.consumers=1

test.binary.task.

test.binary.task.

producer.timeout.

consumer.timeout.

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

sec=3600

FMREEICIEHTTP O N JJLICONTAP ZERL £ L7zh HTTPSHERELF LI 77ERXF—>—oL vy
M+ —I&. T confliclus.tir.s3.credfile.path | /NTAXA—RTIRELET7 71 IILAICERHNTNE T,

Fy b7y FREL—2OY bO—5-ONTAP

ONTAP Tld. RIFARICE—DOHARTIEMZHREL F L7
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Tiered storage

Tiered Storage ( Object storage )
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"https://docs.confluent.io/kafka-connect-s3-sink/current/configuration_options.html#s3-configuration-
options"

* Apache Kafka T¢

"https://en.wikipedia.org/wiki/Apache_Kafka"
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LTLETWHBLDY " TacT7 L—LT—7" €Y —EXERANDEIF XY MRFO1—RY — XDk
K. SparkNLPT —2 7 O—DEE, BEEEARDRBAYLY . TEIEXEHNLPERZICN T B3 DDBERTET
JLoO— K. NASDAQ Top 10 CompaniesDEHHAUNE A —JLICBIT 22> T Y ALRILDE Y F X > FDE
5o

RDRAIVTE TEOFRX S _TFISR_RAN=7]1 o PYIFFINBERTET )L Z A L THDFSRD k5 >
2OV T REMIBL, RORICSRI EDICRI T T Toa—bIATRATA TRRERIBEAD Y b ZERLF
ED

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

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

—--master yarn

--executor-memory 5g

-—executor-cores 1

-—-num-executors 160

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

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

reall3ml4.300s

user557mll.319s

sys4m4d7.676s

RDFRIC. 2016FH 520205 £ TONASDAQ kv F10REDINEE/T—IL. €TV ALANILORERTZ T
LEI,

£ F X 104tE~ AAPL  AMD AMZN CSCO GOOGL INTC <<~0 NVDA

VhO¥ T Y7k

BEEIE

T 7447 15674 743 290 682 826 824 904 417

—a2—k 64067 6856 7596 5086 6650 5914 6099 5715 6189

SILAY

>k

B0k 17874FIc 253 213 84 189 97 282 202. 89
BOET

SEER L 196 0 0 76 0 0 0 1. 0

DHO >

I\

G5t 73497 8676 8552. 5536 7521 6837 7205. 6822 6695
)

BEDETIE. CEOXCFONELTUVWBRXDIFLALIZBRLETHD., FIUNLERIEEFE->TVET, RE
RREFIC. 7TV XMNIBENELIIEENLRBELASUENOH2ERE LET, £/oo X1 FHART
FZADOMEAKMAICSZZREEICDOVWTH. BEIHORIB £ IR BICEEMNICAETIZACHTEFED,

RDFRIC. NASDAQ kv F10BEDXEL NI OREIEAZN—t> FTRLET,
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>oF X 108t~ AAPL AMD AMZN CSCcoO GOOGL INTC <120 NVDA
bDEl T V7 hk

T 10.13% 18.06% 8.69% 5.24% 9.07% 12.08% 11.44% 13.25% 6.23%

—a—b 8717% 79.02% 88.82% 91.87% 88.42% 86.50% 84.65% 83.77% 92.44%

& 2.43% 2.92% 2.49% 1.52% 251% 142% 3.91% 296 % 1.33%
SfEH L 0.27% 0% 0% 137% 0% 0% 0% 0.01% 0%

J—2 J7O0—0OETERICEL Tidlocal E— RH SHDFSO O EIBIBICE 3 £ C4.78ZEDOKIBHRHENR S
NELEXENFSEZFERA TR TEHIC0.14% DA ENARSNE LT

-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

sys4m46.173s

ROBICTRTESIC. T—REETILOLFIMIBIC K > T, T—RUNIEB ¥ EkTensorFlowE T )L D#ERRE
AEELTWET, NFSOT—HDIEFRTIE. FL—Z2>TBFADETILAT—2o70—-DRMILRZYTIZHE
2TWBTedH. T2 LHETFELLE LT Transcriptmr —42t v bDOH 1 X %P T . NFSOHHEA
SMMCHED F T,
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Spark NLP Sentiment Analysis End-toEnd Workflow Runtime

(Lower is better)

ves [ o0

Data Location

HDFS 0:13:14.300

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

HorovodD /N7 #—I VA EFER L9 L —=20

ROARX Y RETIF 1207 =2HD160EDERITEZHDOE—D 'YX &4 —) /—RZFERALT. Sparky 5
AZRICT U RALBREOT 77 AN ZERLE LT RITEXTVRBXEVARARIS—ZREIEHT 710
IC5GBICHIRENTWVWE LT, 2B8RL KTV FELEI -7 —ZHDPython2 27 1) T~ " F—
R, ETIL - FL—Z2F BLUETIBEFEDOFERICOWT

I&. Tkers_spark_horovod Rossmann _dimator.py] Z&RL T /&L,

(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

bL—Z=>JHEAM0EIDIFEDER. ROLSICBRD T LT

real43m34.608s
userl2m22.057s
sys2m30.127s
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ANT—2DMNIE, DNNETFILDO L —Z=>7 BEDFE. TensorFlowF T 77RA1 > FRIERDCS
VI 71 ILDFERRICA3 DU ED DD F Lt e FL—Z22FHARZ10ICEIBR L £ L co EERICIF100ICRES N
TWB B, ETILOBENDTHZ e ZBRELTVWET, FL—ZVJRREIFER. TRy IO
BUZLEBI L TILARL £ 95

RIS, O F AR THERAARBE4DDT—H—/—FzfER LT HDFSADT—4AT lyamny E—RTELCX
)T b eRITLELT

(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 1l.csv
--local-checkpoint-file /tmp/checkpoint/

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

BRELTIRONZETHRBIIRDK SICHEESNE LT

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

Horovod® &7 /L & SparkD T — X DAFNULICE D Tyarn) & Tlocaly E— RELE LIS > &1 LH'5.29x
RSN, FL—Z= 2 JHRMAMOBRRICEBINE L1zo IMDORKIC. AHIC Thdfsy & TlLocal) ZRLE
T, BB rADTensorFlow DNNEFILD L —=>F %, GPURBHNIESSICEFRELTEEF T, COTX b+
#EHEL. SEDTIVZNILLR—-MIERERETEITETT,

RDT A STIE NFSEHDFSODANT—2%Z 5> 2414 LTHEL £ L7, AFFAB00DNFSHKY 22— L

I&. SparkZ S RZAD5DD ./ —KR (XAX—1D, T—H—4D) |ZF7=h'>T l/sparkdemo/horovod] |
NIV hENE LT BIOTXMEEKROITY FZEEITL X LIch --data-dir /N5 X —RIFIFENFST T >
FEIELTUVWET
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(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

NFSZ A L 78 DRITRMITRD K S ICBD F LT

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

ROEIZTRT ESIC 143BORELESSICAELEF LTz SO XY NTYTDA—ILT v aX b
L—S% 0S5 XIS D 2 & T Horovod Spark7 —27 7O—DEERT —AEHECEEE VWS X v b %
BEZL. 120/ —RTRITITZHEEEERT755xERIEZERTEE T,

Horovod Spark Workflow Runtime
(Lower is better)

Seconds
0 500 1000 1500 2000 2500 3000

Input data location

NF'S - 346.229

CTIRTRAINT # =XV ADT 1 —=T5—Z2JETI

VY IRERRIETELSICHAINAL AKX VA RAT LTI, BWEICHFENICHESNZAIEMOH
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3. A —DTHOBERICHIBELKEDHEEIERZFEE I 2H4ENHD £7, EREEROES DIHEEE
DOHEEERIF. EEON—AZNATRATEEHBL. TA4—T 53— VT ETILCE>THEAKIZEET
To HILWZa2—FIIRXYy bT—0T7—F 70 F v TOMEFZICAITT. RAEEHLERR—XD=Z2—7
L%y k7 —%2 Td BDeep Factorization Machine (DeepFM) (. REGEM(LEBER BAEHE - HEERST
T“j_o

RO =ADEEMIE. BEERDBRRY MLOARBIE LTORT 71 XEOHEBEERZETILILLET
M BRMICIEERBERETF Y ITF Y92 TEET, RFICIK. BBRFEORKTIZ. —RAIC. 58
CREDEMIHNEVWLED. ZX T+ —Fv—OMEEERALMMER L £HEGoogler DT+ —FZa—F)L
FYyhT—=ODNVI—3 " D4R - ETINVETAa—T - ETIV —H UZFIARETINET4—T
EFILEHAEDET. N1TVYRRY ND—UBETEEREEDHEEERZFEL £,

CDTAR - Ta4—T « EFTILICIE2DDANDHD £F, 1DIEBEANABETA R - EFILAT. H3121ET
A —TDEDHTT, BEDEDTIE. IFAN—b T —Fv— IS TIIIDPMETY, ZDH.
CDOFEIIMDOR XA NTIE—MBBIITEEFEA TR - To—7 - EFILEIZERD. DeepFMIET « —
Fy— IO F7Y VTR L TRAWKREZFERA L THEMIC L —=2FTEET, D4R - NX—hETF
4=+ N—=FMIBLCASNCIBOHAARY MILEHBET370TY,

Ff=BIEE I o> 3 > Drun_classification_Crito_spark.py% f#F L Tetr_trine.csv' & WS &BIDCSV T 7 1
JLICCrito’trine.csV'ZNFS~Y 7 > ~'/sparkdemo/tr-4570-data’ ICHE#ILE L2 " FH 21— 75— ¢
ICPython 227 ) 7R Z#HELTWE S, | "ZDOXZ )T MRATE#Hprocess input_file'ld’ X 7 &= IR LX)
DXFeLT"ZHITE LT ZBATRILODOERDOXFIAY Yy FEERITLEFII-—FTOyI/AIXT b+
ELTRREND L SIS, 7oD Ttrain ixt) Z1EILEITRIRT ZHENDH D C CITFREL TS,

UTDEBZDLETILDTRARTIE. Tetr_train .csvl ZANT7 7ML LTERLE LT, FOEDT I
RITTIE. AJICSVT 7 JLH'Spark DataFramelZFiA £, AF¥—<IC Tlabels O 71 —JL R, BHOS
BEIJ«4—Fv— 1. N2y N31 . ... T3] BEENTVWET, FFEFLREEELC1. 'C2

. 'C3. ... 'C26T T XD lspark-smSubmity AT > KiF. AJICSVTEITL. Z7ORRIEAIC20%D RS
1) N %{EZ f-DeepFMETILZE FL—=>F L. 10ED FL—Z Y JHRBICRERETIILEZRIRNLT. 7
Abhty FOFABEZABELE T,

(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

T—AR2 7T 74)L Tctr_train .csv] 1$11 GBZ X 378, TZ5—%BEEET3ICIE. T—RXEy b1 XEDH
+437% Tspark.driver.maxResultSize) %#:&ET DIHNELHD £,
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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.sgl.shuffle.partitions", "480") \
.config("spark.sqgl.execution.arrow.enabled", "true") \
.config("spark.driver.maxResultSize", "50gb") \
.getOrCreate ()

52D SparkSession.Builder #a THERICH > TLVE T "Apache Arrow®D"(&. Spark®DataFrame
% [dftoPandas ()1 XY v F%Z{#F L TPandas DataFramelZZ#: L £9,

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.

SYURLICATUy bLIE FL—ZYTT7—%t v MI3 6MITULE. TR by M9 0005 > TFIL
MENFELET,

Training dataset size = 36672493
Testing dataset size = 9168124
CDTIVZAILAR—bTIE GPUZERAETICCPUT A MIERZEHTTWA O, BY)RIaV/N157

S %FERA L CTTensorFlowz i8R 3  EHEETY, CNUCED. GPUT7I7tESL—>3>514T75UD
IO L= B8 L. TensorFlow®Advanced Vector Extensions (AVX) & & AV S RARICERA TS
£9, CNODKEEIX. NI MUESNTEME, 74— R 77— RADITHIEE. £713/V v J{EHEDNN
ML—= VI REDBEABABERICEKST SN TUVWET, 2568y MEF/NEFP)L P X 2% EH L 7AVX2
TEARTAEAFMA (fMultiply Add)i 13, B OA—ReT7—RBICRET. RR2EOREZEELEY, FP
O—RET—HEIDIBE. AVX2IFAVXE LEE L T8% D E#E bk Z#EIRL £,

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.
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YV —2Zh 5 TensorFlow= 18R 9 31583, ZEAITIcx2#HERELET "/\F—", SEORETIZ. >l
A7 TUTOOT Y REERITLT TDRA71 . TRAVYI . INYF—=ILl Z4>Xb=JLLEL
TCo

yum install dnf

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

EILR 7O XFICC++ 17DREBER FR T 31213, GCCHLUEEBMICTZHENHD £9, Z DHEHE
& RHELAAY 7 bz 7L 223 >S54 7S U(SCLIE EBHICIRMELE T, XD IY YV RiX devtoolset’
YGCC 1M.21%RHEL7.9V SR RZICA VA M=ILLET

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

RED2DD AT > Rid'devtoolsets-11" =B RMIC L £ 9 Z 11U X /opt/r/devtoolset11-root//usr/bin/gec’ (GCC
M2 N)DMERTNE T E/gtDN—2 3 0HM83EDHAFTVCEEHESRL TSI WRHEL7.9ICHE L
TLWEHINEBRLTIETWVWREE" lgity Z2.241UIEHLF T,

R DTensorFlowY A Z— )RS M HITTICVO—Z VI EATHDE LET, KRiZworkspace’ 7 71 )L
%#{#EF L T'workspace’ T« L2 b U ZER L'AVX. AVX2. FMAZ{ER L TY —Xh STensorFlowZ #&5 L %
Jconfigure7 71 ILZEFTL. IELL\Python/N\1 F U DIZFAEIEEL 9, "CUDA (CUDA" IZGPU%{ER
LTWAWESH. TRAMTIFEWNICHE > TVET, REICIGLC T . bazelrc 7 7 A ILHERINE T T 51,
T71 I EREL. HDFSOHYR— FEBMICT B8 Mbuild—define=no_hdfs_support=false] %* &€ L
FL7o £33 >® Nbazelrcy ZBRBL TSIV F400 -2 =T CICPython 27 ) 7~z HE
LTWET, | "RECT7TITDEELRHRIAMIDWVWTIE. 2BBLTLEIL,

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

BT 5 %R L TlensorFlowZEL /5. ROX VU T %EER{TLTCritoT 1« A FLALET—#
Ty b ZMIEL. DeepFMETILZ FL—Z>% L. FAIRXR 7 H 5Receiver Operating Characteristic Curve
(ROCAUC) OTOMBEFEZFHEL £,
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(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

FL—Z2JHARMMOER T LTcS. TA T =Rty FOAUCZ 7 ZEIG L F LT

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

Mind1—7—X @IS, SparkD—2 7 O—5 231 LZBR2GRICHZT—FEHEBRLE LT, R
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Scala Spark Aggregation - Throughput MB/Sec
(Higher is better)

200

180

160
140
120
8
6
4
2
0

mJBOD mE-Series mEF-Series mAFF_NFS

MBps
o
o o o o

o

Hybrid Cloudf#;REE DB

BHMDIVRA—TSAXT =R 2—id. BHOTHA VI IREZ. 7>7L =2
APEBONT VYISO RE—BLIEERET I THRNGT —2BETL—2%
BLTERIDNATIYRISTURTT, NAMTVY RIS RZEARRISTERT S
ICIE. T—ROEBR T TV r—23>DN T 702 ) 00770 TH. #2071
SRARRENIWNFISURRIBETT — 22— LL AR TEZ3HELNHD F I,

T—RAREREDA—RT—ATEAVAVRANL =% ST RICRITTZD. 770 r—2 3 VER
¥DevOpsBREDE SRRV VT4 AINBRT—IO0—REISIRICBITIZRET. NM1TUyRISTR
ANDBITERIBT 2 EEEFRDNSEREERITTVWET, TLT. KDEBAT—IO—-RIZBITLET, Web
BLUVAYTIUVYRITa VY. DevOps® 7 TV r—o 3 VAR, T—2R—X, Oth. A>TH LIk
TIVr—avidg. Rb—REBNATVY RISOURD—IO-RTY, IVE—TSAXAFOS Y
FOEMS., DX M. URVIE. TNETAIOEAZHREEN S AFTERICHHIFTWE LT

XY RTYTONATVY RISORBRE RS, €FaUT+4 T—RANFVZ VT SATVAD
MEY—ILZEATEET, &fc. PHRREATT 2TV —0 70— %2—xB8ETET3E—0I> bO—
NI ZERALT, B IX 2 HBEICL L TRBIETEE T, RONIF. BEXROE YT T 20
;—&L:V)L?ﬁﬁ'ﬁ FERIZRMITIEVWSHEBZHZ DI TV P —EXN— b F—DERE OFIT

118



Sensors '
PoEm e sy Events 5 amazon

| Via
E Spark { Hadoop Clusier & Restapt . [l EC2VPC Spar'itlp" s BY Microsoft
i MatAnp in-Place Anslysics Moduls | ] Spark .ﬁ. ] ’ | HDinsight
; A A A A ﬂ T Kafka JOB Oﬁ. : NFS ] NES Vohmo
|

Express Route

]
Direct Connect
L ——

R

Snaphirror®
p— iz =
On-Premises llm_ﬂl

NetApp Private Storage /
EQUINIX | Keysione j

CDYFIUATIE. AWSTIEZXERY —IDS5ZIFE > 7=loTF—4 D, NetApp Private Storage (NPS)
ADIEFRICRIESNE T, NPSR kL —TE. AWS Y Azure EIZd % Spark? 5 X ZX°Hadoop? 5 X X IC#E
e TWBeD. BROUV SOV RTRILT—RICTIEVRTZEYIT—R9WT7 IV r—>3 > &ETT
EEY, COA—RT—RDFERBEHCFEIFIRDEED T,

* BERIG BROIZUREFEALT ACT—RICHLTHAMP aTERITLIEVWEEZTVE Y,

*AVTLIRABRBRISUVRRBREDTETIRY AN, SETEBEIY—PNTZNLTT—
RERIETIHEDNHDFTT,

* BERER (F. WRE AR MPRIEN TV IRBERDHD £,

* ERFEIF. AR IIRERICEBNIERR 2HBRL. 70 TLIABRREI SV RRBOE TN D
oy RDFY—EXZRHETZH T,

FY Ty TDT—RIRERECTILTF U 770 REFERE &, BERONAN—RT—ZICH130FT K
PRTTVTr—> a3 DFEERRLET. LORICRTLSIC. o —DE5DTF—RIFANI—Z 2T
. Kafka Z/" L TAWS Spark 7 5 X ZICEDAENE T, T—XIE NPS AD NFS HBEICHEHINE T,
NPS &, Equinix 7—2t>2—RADI >0 R 7ONA A DABICHD £7,

NetApp NPS(&. Zh 2 Direct ConnectiEi: ¥ Express Routei i % 18 L TAmazon AWS ¥ Microsoft AzurelZ
BHRINTWBRH. 1V TL—XPHED 2—ILEFAL T, AmazonEAWSTHAD DI S AZHB5T—
RICTIECRATEET, TR AV TFLZARAML—JUNPSR AL —CDWATONTAP Y 7 67
HEITEIN. "SnapMirror' NPST—R2%E AV T LI XIS RRAICIZ—I VT L. VT LIREEHDY
SURICODIEDTNAT VY RIS RDHERRATEE T,

INT A=YV RERZARICEDHD7-0HOIC. BEISERORY FD—014 0 2—T x4/ R BEEEGE-IZTY
AFLZN— b+ EFERBLTISORAVREAVADST—RICTICRATE = MRELET, v Ty
IZIE. EDMCH. BEDDataMoverY ) 2—> 3 HH D £ "XCP' EX U "BlueXPD 1 — r [FH" B
7 FVr—23> Wi TExa”7. JXAMIRICENTNACT VY RIS T RSparkV S AR %HBERTES
FOZELET,

FHRIA-RT—XZICPythonR V) T N ERTEE S

LFD3DDPython 22 ) P hE. 7 A RL732DFERI—R T —RICHIH L TULE
9, 1DHIE’ecimation_analysis _sparknlp.py T9

119
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# 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

from sparknlp.base import *

from sparknlp.annotator import *

from sparknlp.pretrained import PretrainedPipeline
from sparknlp import Finisher

# Start Spark Session with Spark NLP

spark = sparknlp.start()

print ("Spark NLP version:")

print (sparknlp.version())

print ("Apache Spark version:")

(
(
(
print (spark.version)

spark = sparknlp.SparkSession.builder \

.master ("yarn") \

.appName ("test hdfs read write") \

.config("spark.executor.cores", "1") \

.config("spark.jars.packages", "com.johnsnowlabs.nlp:spark-
nlp 2.12:3.4.3")\

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

.config("spark.sgl.shuffle.partitions™, "480")\

.getOrCreate ()
sc = spark.sparkContext
from pyspark.sgl import SQLContext
sgql = SQLContext (sc)
sglContext = SQLContext (sc)

# Download pre-trained pipelines & sequence classifier

explain pipeline model = PretrainedPipeline ('explain document dl',
lang='en') .model#pipeline sa =
PretrainedPipeline ("classifierdl bertwiki finance sentiment pipeline",
lang="en")

# pipeline finbert =

BertForSequenceClassification.loadSavedModel ('/sparkusecase/bert sequence
classifier finbert en 3', spark)

sequenceClassifier = BertForSequenceClassification \
.pretrained('bert sequence classifier finbert', 'en') \
.setInputCols (['token', 'document']) \

.setOutputCol ('class') \

.setCaseSensitive (True) \

.setMaxSentencelLength (512)
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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™) \
.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 (£"\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)
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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)
# Check the result sentiment from FinBERT
print ("[OK!] Sentiment Analysis FinBERT pipeline result:\n")
result finbert df.printSchema ()
result finbert df.select('text', 'class.result').show (80, False)
sentiment stats(result finbert df)

return
def sentiment stats(finbert df):

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

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

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

# total lines = result clean df.count()

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

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

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

# print (f"\nRatio of neutral sentiment = {num_neutral/total_lines}")

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

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

return

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

def

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

"true") .text (dir name)

data df.show ()

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

# rename first column 'text' for sparknlp

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

output df.show (40, False)

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

output df.printSchema ()

process sentence df (output df)

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

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

process!\n")

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

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

2BBE DXV ) 7 ~E’kers_spark_horovod_Rossmann _ estimator.py C ¢

Copyright 2022 NetApp, Inc.
Authored by Rick Huang

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

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

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

limitations under the License.

H H= FH H H FH H H H H H H H H H

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

import argparse

import datetime

import os

import sys

from distutils.version import LooseVersion

import pyspark.sqgl.types as T

import pyspark.sgl.functions as F

from pyspark import SparkConf, Row

from pyspark.sgl import SparkSession

import tensorflow as tf

import tensorflow.keras.backend as K

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

import horovod.spark.keras as hvd

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

args = parser.parse_args()

e |
# DATA PREPARATION #
$ mmmmmmm——eeeee ¢
B (I mmmmmm e T )

print ('Data preparation')

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

# Create Spark session for data preparation.
conf = SparkConf () \

125



.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:
conf.setMaster (args.master)
elif args.num proc:
conf.setMaster('local[{}]'.format (args.num proc))
spark = SparkSession.builder.config(conf=conf) .getOrCreate ()
train csv = spark.read.csv('%$s/train.csv' % args.data dir,
header=True)
test csv = spark.read.csv('$s/test.csv' % args.data dir, header=True)
store csv = spark.read.csv('%$s/store.csv' % args.data dir,
header=True)
store states csv = spark.read.csv('%s/store states.csv' %
args.data dir, header=True)
state names csv = spark.read.csv('%s/state names.csv' % args.data dir,
header=True)
google trend csv = spark.read.csv('$s/googletrend.csv' %
args.data dir, header=True)
weather csv = spark.read.csv('%s/weather.csv' % args.data dir,
header=True)
def expand date (df) :
df = df.withColumn ('Date', df.Date.cast (T.DateType()))
return df \
.withColumn ('Year', F.year (df.Date)) \
.withColumn ('Month', F.month (df.Date)) \
.withColumn ('Week', F.weekofyear (df.Date)) \
.withColumn ('Day', F.dayofmonth (df.Date))
def prepare google trend() :
# Extract week start date and state.
google trend all = google trend csv \
.withColumn ('Date', F.regexp extract (google trend csv.week,
(.*2) =, 1)) N
.withColumn ('State', F.regexp extract(google trend csv.file,
'Rossmann DE (.*)', 1))
# Map state NI -> HB,NI to align with other data sources.
google trend all = google trend all \
.withColumn ('State', F.when(google trend all.State == 'NI',
'"HB,NI') .otherwise(google trend all.State))
# Expand dates.
return expand date (google trend all)
def add elapsed(df, cols):

def add elapsed column(col, asc):
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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 rlcol]:

last date = r.Date
fields = r.asDict () .copy ()
fields[ ('After' if asc else 'Before') + col] = (r.Date
- last date) .days
yield Row (**fields)
return fn
df = df.repartition(df.Store)
for asc in [False, True]:
sort col = df.Date.asc() if asc else df.Date.desc()
rdd df .sortWithinPartitions (df.Store.asc(), sort col).rdd
for col in cols:

rdd = rdd.mapPartitions(add elapsed column(col, asc))
df = rdd.toDF ()
return df
def prepare df (df):
num rows = df.count ()
# Expand dates.
df = expand date (df)

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

# Merge in store information.

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

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

# Merge in Google Trend information.

google trend all = prepare google trend()

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

# Merge in Google Trend for whole Germany.

google trend de = google trend all[google trend all.file ==
'Rossmann DE'].withColumnRenamed ('trend', 'trend de')

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

# Merge in weather.

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

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

df.CompetitionOpenSinceMonth)))
df = df.withColumn ('CompetitionDaysOpen',
F.when (df.CompetitionOpenSinceYear > 1900,
F.greatest (F.1it(0), F.least(F.1lit (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):
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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) :
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',K *elapsed cols)
.unionAll (test df.select('Date', 'Store',
*elapsed cols)),
elapsed cols)
# Join with elapsed times.
train df = train df \

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

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

print ('Prepared data frame')
print ('===================")
train df.show ()
categorical cols = [
'Store', 'State', 'DayOfWeek', 'Year', 'Month', 'Day', 'Week',
'CompetitionMonthsOpen', 'Promo2Weeks', 'StoreType',
'Assortment’', 'PromoInterval', 'CompetitionOpenSinceYear',

129



'Promo2SinceYear', 'Events', 'Promo',
'StateHoliday', 'SchoolHoliday'
]
continuous cols = |
'CompetitionDistance', 'Max TemperatureC', 'Mean TemperatureC',
'Min TemperatureC', 'Max Humidity',
'Mean Humidity', 'Min Humidity', 'Max Wind SpeedKm h',
'Mean Wind SpeedKm h', 'CloudCover', 'trend', 'trend de',
'BeforePromo', 'AfterPromo', 'AfterStateHoliday',
'BeforeStateHoliday', 'BeforeSchoolHoliday', 'AfterSchoolHoliday'

]

all cols = categorical cols + continuous cols

# Select features.

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

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

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

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

test df = lookup columns (test df, vocab)

# Split into training & validation.

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

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

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

one year = datetime.timedelta (365)

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

(train df.Date > test min date -

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

# Determine max Sales number.

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

# Convert Sales to log domain

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

print ('Data frame with transformed columns')
print ( == = =L )
train df.show ()

print ('Data frame sizes')

print ( V=== ==! )
train rows = train df.filter (~train df.Validation) .count ()
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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 #
# ==============
print ('==============")

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

else:

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

for col in continuous cols])

continuous bn = BatchNormalization () (continuous bn)
x = Concatenate () (embeddings + [continuous bn])
x = Flatten () (x)

X Dense (1000, activation='relu',

kernel regularizer=tf.keras.regularizers.12(0.00005)) (x)
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x = Dense (1000, activation='relu',
kernel regularizer=tf.keras.regularizers.l12(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)
x = Dropout (0.5) (x)
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)
print ('"Written checkpoint to %s' % args.local checkpoint file)

# ================ §
# FINAL PREDICTION #
§ ================ {
PElnt (Vo=
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print ('Final prediction')

prlat (W s====—==========")

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))

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 ()

IFB DXV T k&' run_classification_Crito_spark.py TY

import tempfile, string, random, os, uuid

import argparse, datetime, sys, shutil

import csv

import numpy as np

from sklearn.model selection import train test split

from tensorflow.keras.callbacks import EarlyStopping

from pyspark import SparkContext

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

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

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

from pyspark.mllib.regression import LabeledPoint

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

from pyspark.ml.linalg import VectorUDT as mlVectorUDT

from pyspark.ml.linalg import SparseVector as mlSparseVector

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

from pyspark.ml.classification import LogisticRegression

from pyspark.ml.feature import OneHotEncoder

from math import log

from math import exp # exp(-t) = e”-t

from operator import add

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

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

import pyspark.sqgl.functions as F

import pyspark.sqgl.types as T

from pyspark.sqgl.types import ArrayType, StructType, StructField,
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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
from sklearn.preprocessing import LabelEncoder, MinMaxScaler
from deepctr.models import DeepFM
from deepctr.feature column import SparseFeat, DenseFeat,
get feature names
spark = SparkSession.builder \
.master ("yarn") \
.appName ("deep ctr classification") \
.config("spark.jars.packages", "io.github.ravwojdyla:spark-schema-
utils 2.12:0.1.0") \

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

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

print ("Apache Spark version:")

print (spark.version)

sc = spark.sparkContext

sglContext = SQLContext (sc)

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

Example',

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

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

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

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

# only convert the file ONCE

# sample = open(file name)

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

# # Add header in data file and save as CSV

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

sparse feat))
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# 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)

raw df.printSchema ()

# convert columns Il to I1l3 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] = data[dense features].fillna (0, )

target = ['label']

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

print ("label numPy array has length = ", len(label npa)) # 45,840,617

w/ 11GB dataset
label npa.ravel ()
label npa.reshape(len(label npa), )
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# 1.Label Encoding for sparse features,and do simple Transformation
for 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',6 feat])
s _df = spark.createDataFrame (pdf)
s _df.printSchema () # label: double (nullable = true)
print ("Before joining data df with s df, s df example rows:")
s _df.show(1l, False)
data = data.drop (feat).join(s_df, 'label').drop('label')
print ("After LabelEncoder (), data df example rows:")
data.show (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)
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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 +

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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ONTAP T —&REEBY 7 bz 72 EALTc. AZT 7 RNFS T—RHDXA ML= ELVIY

=751 T EIEERE

Hadoop SR IC& D TF—REEEBHMLL X9
Hadoop 7 7 ML AT LDST—R%ZBENT2-0DSA TS URRIXA M EHIB T A TY
1D2DT—RY—ZADSDEHDXY N T—0A4VRZ—T 214 ADEHNRIL—TF Y

* TREGXAOD Hadoop XV RICED, T—2BEO IR MAEOICED XT

NFS (CXt9 % GPF - 357 F)E

Dt U3 >TlE. NetApp XCP Z{#EHL T GPFS Z&RE L. NFS |[CT7—XZ &)
T ADICHERFFRBRFIBICOVWTERRAL X T,

GPFS Z&REL XY

1. Wb @ —/NIC Linux BB Spectrum Scale Data Access #4>O—RLTA YA M—=ILLE T,

[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. FRTO/ = RICHREHNY T =2 (P2 TEA—RIAYR—%Z2BL) 21 VA +—ILLET,

[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/SHAl
Signature, key ID 83ef826a: NOKEY

Preparing...

FHAHH AR

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

warning: /gpfs install/chef-13.6.4-1.e17.x86 64.rpm: Header V4 DSA/SHAl
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Signature, key ID 83ef826a: NOKEY

Preparing...

ifgdstsasstdsdasdasstaaaasaaa A RAREARER

Updating / installing...

chef-13.6.4-1.el7

ifgdstassstdsdasdadatagaasaRA A RAREARAR

Thank you for installing Chef!

workr-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 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!

workr-138.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 H AR H AR

Updating / installing...

chef-13.6.4-1.el7

FHAFH A H AR H SRS

Thank you for installing Chef!

workr-140.netapp.com

warning: /gpfs install/chef-13.6.4-1.e17.x86 64.rpm: Header V4 DSA/SHAl
Signature, key ID 83ef826a: NOKEY

Preparing...

FHAFH AR A

Updating / installing...

chef-13.6.4-1.el7

FHASH A AR

Thank you for installing Chef!

[root@mastr-51 5.0.3.11+#

[root@mastr-51 installer]# for 1 in 51 53 136 138 140 ; do ssh
10.63.150.$1 "hostname; yumdownloader kernel-headers-3.10.0-
862.3.2.e17.x86_64 ; rpm -Uvh --oldpackage kernel-headers-3.10.0-
862.3.2.e17.x86 64.rpm"; done

mastr-51.netapp.com

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

S R i i

Updating / installing...

kernel-headers-3.10.0-862.3.2.el7

SR R i i
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Cleaning up / removing...
kernel-headers-3.10.0-957.21.2.el7
ifgdstsasstdsdasdasstaaaasaaa A RAREARER
mastr-53.netapp.com

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

FHAHH A A
Updating / installing...
kernel-headers-3.10.0-862.3.2.el7

FHAHH A E A
Cleaning up / removing...
kernel-headers-3.10.0-862.11.6.el17

FHAHH A
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...

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

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

FHAFH A H AR H SRS
workr-138.netapp.com

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

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

package kernel-headers-3.10.0-862.3.2.e17.x86 64 is already installed
workr-140.netapp.com

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

FHASH A AR
Updating / installing...
kernel-headers-3.10.0-862.3.2.el7

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

FHASH A A A
[root@mastr-51 installer]#

3. TARTOH./— R T SELinux ZE&hZT B,
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[root@mastr-51 5.0.3.1]# for i in 51 53 136 138 140
10.63.150.$1 "hostname; sudo setenforce

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 42X =L/ —REEY 7Y TLET,

S. BIE/—FYGPFS /—RZIFRFIEHRT 71 ILISEMLFT,
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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]#

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. YX—T v /—RY GPFS /—RZBMLET,

[
[
[
[

root@mastr-51 installer]#

1. 9#4#—Z L/ —REGPFS /—RZEBMLET,

[root@mastr-51 installer]# ./spectrumscale
[ INFO ] Adding node workr-136.netapp.com
[ INFO ] Adding node workr-136.netapp.com
[

root@mastr-51 installer]#

8. NSD ##—/\& GPFS /—FZEML £,

root@mastr-51 installer]# ./spectrumscale

[

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

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

[ INFO ] Configuration updated.

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

cluster definition and define required filessytems:./spectrumscale nsd

add <device> -p <primary node> -s <secondary node> -fs <file system>

[root@mastr-51 installer]#

9. GUI. B/ —F. BLUGPFS /—FrZEBML X9,

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

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.

node add workr-136 -g
as a GPFS node.
as a quorum node.

node add workr-138 -n

use during install:./spectrumscale node add <node> -p -n

[root@mastr-51 installer]#

10. 3D GUI H—N\E=EBHL 7,

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

[root@mastr-51 installer]#
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1. 5D GPFS / —RZEBML £,

[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. gRTO/ = RZREES L VU XL E T,

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]#

1B VSREAERT7AINTISRLZIEELE T,
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[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]#

4. 70771 Z88ELE T,

[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. GPFS TEAT2AVE— 2 TIINA TV EIEBELF T, 5I18ICIF r2ERBLET,

[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. GPFS TEATBVE— 77 AE—NAFVEEBELE T, T-rc5l¥ ZFERALET,

[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. $RTD GPFS / —RICERET S R— rEFEEIEELE T, -es|¥u #FEALET,

[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 Bk EZ R L £ 9,
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root@mastr-51 installer]# ./spectrumscale config gpfs --list

[

[ INFO ] Current settings are as follows:

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

[ INFO ] GPFS profile is default.

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

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

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

root@mastr-51 installer]#

19. EIB / — FZEBM

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. F—SREEFNICL. BM PHR— bV E—ICF— 2Ny T —D% Ty 70— K LET,

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

[
[
[ INFO ] Configuration updated.
[

root@mastr-51 installer]#

2. NTP ZBMICLE T,

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

[ INFO ] Current settings are as follows:

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

[root@mastr-51 installer]#

[root@mastr-51 installer]# service ntpd start
Redirecting to /bin/systemctl start ntpd.service
[root@mastr-51 installer]# service ntpd status
Redirecting to /bin/systemctl status ntpd.service
® ntpd.service - Network Time Service
Loaded: loaded (/usr/lib/systemd/system/ntpd.service; enabled; vendor
preset: disabled)
Active: active (running) since Tue 2019-09-10 14:20:34 UTC; 1ls ago
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-5l.netapp.com ntpd[2965]: ntp io: estimated max
descriptors: 1024, initial socket boundary: 16

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]: Listen and drop on O
vdwildcard 0.0.0.0 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]: Listen and drop on 1
vowildcard :: UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]: Listen normally on 2 1lo
127.0.0.1 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]: Listen normally on 3
enp4s0f0 10.63.150.51 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]: Listen normally on 4 lo
::1 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]: Listen normally on 5
enp4d4s0f0 fe80::219:99ff:feef:99fa UDP 123

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

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]: 0.0.0.0 c0l6 06 restart
Sep 10 14:20:34 mastr-5l.netapp.com ntpd[2965]: 0.0.0.0 c012 02 freq set
kernel 11.890 PPM

[root@mastr-51 installer]#

2. A VA= ILEIICREZEMERLE T,
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[root@mastr-51 installer]# ./spectrumscale install -pr

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

[ INFO ] Validating configuration

[ INFO ] Performing Chef (deploy tool) checks.

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

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

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

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

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

[ INFO ] Checking for knife bootstrap configuration...

[ INFO ] Performing GPFS checks.

[ INFO ] Running environment checks

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

[ INFO ] Checking pre-requisites for portability layer.

[ INFO ] GPFS precheck OK

[ INFO ] Performing Performance Monitoring checks.

[ INFO ] Running environment checks for Performance Monitoring

[ INFO ] Performing GUI checks.

[ INFO ] Performing FILE AUDIT LOGGING checks.

[ INFO ] Running environment checks for file Audit logging

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

other nodes in the cluster passed

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

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

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

[ INFO ] Pre-check successful for install.

[ INFO ] Tip : ./spectrumscale install

[root@mastr-51 installer]#

23.NSD 7«1 RV ZRELF T,
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[root@mastr-51 cluster-test]# cat disk.lst
$nsd: device=/dev/sdf

nsd=nsdl

servers=workr-136

usage=dataAndMetadata

failureGroup=1

$nsd: device=/dev/sdf
nsd=nsd?2
servers=workr-138
usage=dataAndMetadata
failureGroup=1

24. NSD 7« RV Z1ER L £ 7%

[root@mastr-51 cluster-test]# mmcrnsd -F disk.lst -v no

mmcrnsd: Processing disk sdf

mmcrnsd: Processing disk sdf

mmcrnsd: Propagating the cluster configuration data to all
affected nodes. This is an asynchronous process.

[root@mastr-51 cluster-test]#

25.NSD T4 RUVDART—R AR LF T,

[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. GPFS Z1ERLL £
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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]#

2. GPFS ZX 7>V FLE T,

[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. GPFS IC BB ERZHEEL THE LY,
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[root@mastr-51 cluster-test]# mmlsdisk gpfsl

disk driver sector
storage
name type size

availability pool

nsdl nsd 512
system
nsd2 nsd 512
system

[root@mastr-51 cluster-test]#

1

1

failure holds

Yes

Yes

holds

group metadata data

Yes

Yes

[root@mastr-51 cluster-test]# for 1 in 51 53 136 138

10.63.150.$1 "hostname; chmod 777 /gpfsl"

mastr-51.netapp.com
mastr-53.netapp.com
workr-136.netapp.com
workr-138.netapp.com
[root@mastr-51 cluster-test]#

; done;

2. Tddy OV REZETLT. GPFS OFiAMD e EFAAFHERALET,

[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
10.63.150.%1 "hostname; ls -ltrh /gpfsl" ; done;

mastr-51.netapp.com
total 5.0G

-rw-r—--r—-—- 1 root root 5.0G Oct 8 18:

mastr-53.netapp.com
total 5.0G

-rw-r—--r—-—- 1 root root 5.0G Oct 8 18:

workr-136.netapp.com
total 5.0G

-rw-r—--r—-—- 1 root root 5.0G Oct 8 18:

workr-138.netapp.com
total 5.0G

-rw-r—-—-r—-—- 1 root root 5.0G Oct 8 18:

[root@mastr-51 cluster-test]#

10

10

10

10

testfile

testfile

testfile

testfile

status

ready

ready

do ssh

do ssh

up

up
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GPFS # NFS IC TV X R—+T 3
GPFS Z NFS ICT U R7R— T 3ICI1E. XOFIEEETLE T,

1. GPFS % /etclexports 7 7 1 ILZERLTNFS E LTITVRR—bLET,

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

2. RBRENFS H—N\Nyr—S%14 A M—=)LLET,

[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 NFSH—EXZRHIBLET,

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#

A NFSUZAT7 Y BT BTeHIC. GPFSHDT7 7Lz X MLET,
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[root@mastr-51 gpfsl]l# df -Th

Filesystem

Use% Mounted on

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

59% /

devtmpfs

0% /dev

tmpfs

0% /dev/shm

tmpfs

11% /run

tmpfs

0% /sys/fs/cgroup
/dev/sda’7

3% /boot

tmpfs

0% /run/user/10065
tmpfs

0% /run/user/10068
tmpfs

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

tmpfs

0% /run/user/0
gpfsl

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

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

[root@mastr-51 gpfsll# 1s

catalog ces gpfs-ces ha

[root@mastr-51 gpfsl]#

testfile

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

[root@mastr-51 gpfsll# 1s

ces gpfs-ces ha testfile

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

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

1

[root@mastr-51 gpfsl]#

SO 01 o

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

0K

256K

root root 4.0K

Jan
Oct
Oct
Nov
Nowv
Nowv

Nov

o o1 o1 U1 © ©

1970

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

10
19
02
04
04
35

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

gpfs

.snapshots
testfile

gpfs-ces
ha

ces

Size

94G

32G

32G

32G

32G

380G

Used Avail

55G

3.3G

210M

8.0M

39G

32G

32G

29G

32G

9.1G

6.3G

6.3G

6.3G

380G
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NFS V5147 heRELEY
NFS 725472 hZERETBICIF. ROFIEZRITLE T,

1L.NFSOZAT Y MINYT—2%2 A YA —=ILLET,

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

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

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

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

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

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

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

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

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

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

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

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

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

| 13 kB 00:00:00

epel

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

| 2.5 kB 00:00:00
mysgl56-community

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

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

| 49 kB 00:00:00

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

| 66 kB 00:00:00

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

| 90 kB 00:00:00

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

| 241 kB 00:00:00

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

| 2.5 MB 00:00:00

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

| 3.4 MB 00:00:00

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

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

| 62 MB 00:00:01

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

| 6.9 MB 00:00:08

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

| 1.0 MB 00:00:13

Resolving Dependencies

--> Running transaction check

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

—--> Finished Dependency Resolution

Dependencies Resolved

Package Arch Version

Updating:

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

rpcbind x86 64 0.2.0-48.el7

rhel-7-server-rpms 60 k

Transaction Summary
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Upgrade 2 Packages

Total download size: 472 k

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

Downloading packages:

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

| 60 kB 00:00:00

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

| 412 kB 00:00:00

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

service rpcbind start

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

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

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

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

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

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

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

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

Complete!
[rootQ@hdp2 ~]#

2 NFS 747> MF—EXERIBLE T,
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[root@hdp2 ~]# service rpcbind start
Redirecting to /bin/systemctl start rpcbind.service
[root@hdp2 ~]#

B NFS US4 F7>rTNFS 7O ML EFEBLTGPFS #Y U ML E T,

[root@hdp2 ~]1# mkdir /gpfstest
[root@hdp2 ~]# mount 10.63.150.51:/gpfsl /gpfstest
[root@hdp2 ~]1# df -h

Filesystem Size Used Avail Use$% Mounted on
/dev/mapper/rhel stlrx300s6--22-root 1.1T 113G 981G 11% /

devtmpfs 126G 0 126G 0% /dev

tmpfs 126G 16K 126G 1% /dev/shm
tmpfs 126G 510M 126G 1% /run

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

/dev/sdd?2 197M 191M 6.6M 97% /boot
tmpfs 26G 0 26G 0% /run/user/0
10.63.150.213:/nc_volume2 95G 5.4G 90G 6% /mnt
10.63.150.51:/gpfsl 7.3T 9.1G 7.3T 1% /gpfstest

[root@hdp2 ~1#

A NFSIYUYETAIAANADGPFS 77 AILDJ X b Z=HERLE T,

[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 5 15:35 ces
drwxr-xr-x 2 root root 4096 Nov 5 15:02 gpfs-ces
drwxr-xr-x 2 root root 4096 Nov 5 15:04 ha
-rw-r—--r—-- 1 root root 5368709120 Oct 8 14:10 testfile

[root@hdp2 gpfstest]#

5. XCP Z{EH L T. GPFS TIZRXKR—rENT=NFS H5 NetApp NFS ICT—2%=#EHL X7,
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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. NFSUVSA 7> FTGPFS 77L& &ELE T,
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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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—rw-—r--r-—- 1 hdfs hadoop 1.2K Jul 3 19:30 f2
== E—=E— 1 hdfs hadoop 1.2K Jul 3 19:30 £f7
ArwXrwxXrwx 2 root root 4.0K Jul 9 11:14 test
ArWwXrwXIrwx 3 root root 4.0K Jul 10 16:35
warehouse

drwxr—-xr-x 3 10061 testerl 4.0K Jul 15 14:40 sddl

ArwXrwxXrwx 3 testeruserl hadoopkerberosgroup 4.0K Aug 20 17:00
kermkdir
—rw-r—--r—- 1 testeruserl hadoopkerberosgroup 0 Aug 21 14:20 newfile

ArwXrwxXrwx 2 testeruserl hadoopkerberosgroup 4.0K Aug 22 10:13
teragenlcopy 3
drwxXrwxrwx 2 testeruserl hadoopkerberosgroup 4.0K Aug 22 10:33
teragenZcopy 1

“ITW—YWXIr—— 1 root hdfs 1.2K Sep 19 16:38 R1
drwx—-——-—--—-— 3 root root 4.0K Sep 20 17:28 user
-rw-r—--r—- 1 root root 5.0G6 Oct 8 14:10
testfile

drwxr-xr-x 2 root root 4.0K Nov 5 15:02 gpfs-
ces

drwxr-xr-x 2 root root 4.0K Nov 5 15:04 ha
drwxr—-xr-x 4 root root 4.0K Nov 5 15:35 ces
dr-xr-xr-x. 26 root root 4.0K Nov 6 11:40
drwxrwxrwx 21 root root 4.0K Nov 11 12:14 .
drwxXrwxrwx 7 nobody nobody 4.0K Nov 11 12:14 catalog

[root@hdp2 mnt]#

MapR - FS /'S5 ONTAP NFS N\

DU 3>TlE. NetApp XCP =R L T MapR FS & —4 % ONTAP NFS |Z#Z &)
TREOHICHBERFIEBICDOVWTHRALE T,
1. MapR /—RZrIC3DDLUNZ7OEY 3 =5 L. §RTD MapR /— KD LUN OFFEIEE G5
LEDS

2. 412 F—=)LEFIC. MapRFS ICERHTIMNTWS MapR 7 X425« AVBICFHL<EBIMTN7- LUN %
EIRLE T,

B IO TMapR VT AR %ZA VA M=I)LLE T "MapR 6.1 DRF a2 X",
4. T hadoop jar xxx | 7R D MapReduce A7 > RZFEHAL T. EA&B7% Hadoop HEEZF v I LE T,

5. MapR -FS TREEET— 2% RIFLEJ, e XL, Teragen Z{FERAL T MapR-FS (1 75 /N1 +D
YoINT—R272ERLELT

6. MapR-FS %# NFS TV X R— b LTHRELZE T,
a. gANTD MapR / — R T nlockmgr H—E X ZENICL £7,
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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:

b. MapR H'SRED T # LA Z TV AR—ELFET, ZNid.

~$ 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

[ Jopt/MapR /conflexports 1 7 71 IL®D

IARTDMapR /—RICHDET, YT TAINAETIVRR— TR EE. BLDIEREFORY
AINAHLTIRR—EFLEBEWVWTLEETL,
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[mapr@workr-138 ~]1$ cat /opt/mapr/conf/exports

# Sample Exports file

# for /mapr exports

# <Path> <exports control>

#access control -> order is specific to default

# list the hosts before specifying a default for all

# a.b.c.d,1.2.3.4(ro) d.e.f.g(ro) (rw)

# enforces ro for a.b.c.d & 1.2.3.4 and everybody else is rw

# special path to export clusters in mapr-clusters.conf. To disable
exporting,

# comment it out. to restrict access use the exports control

#

#/mapr (rw)

#karthik

/mapr/my.cluster.com/tmp/testnfs /maprnfs3 (rw)

#to export only certain clusters, comment out the /mapr & uncomment.
#/mapr/clustername (rw)

#to export /mapr only to certain hosts (using exports control)
#/mapr a.b.c.d(rw),e.f.g.h(ro)

# export /mapr/clusterl rw to a.b.c.d & ro to e.f.g.h (denied for
others)

#/mapr/clusterl a.b.c.d(rw),e.f.g.h(ro)

# export /mapr/cluster2?2 only to e.f.g.h (denied for others)
#/mapr/cluster?2 e.f.g.h(rw)

# export /mapr/cluster3 rw to e.f.g.h & ro to others
#/mapr/cluster?2 e.f.g.h(rw) (ro)

#to export a certain cluster, volume or a subdirectory as an alias,
fcomment out /mapr & uncomment

#/mapr/clustername /aliasl (rw)

#/mapr/clustername/vol /alias2 (rw)
#/mapr/clustername/vol/dir /alias3 (rw)

#fonly the alias will be visible/exposed to the nfs client not the
mapr path, host options as before

[mapr@workr-138 ~1$

7. MapR-FSNFS H—EXZEHML £7,
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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. (=48 IP &z MapR 7 5 RZADFED T —/NF i — Nty MIEIDETE Y, RIS, MapR 7
ZAZDNFS T—E2T7 7 AADFEDT—/NICIPZEIDHETE Y, IPZFEAIT S TaRAIAMNER
LET. 2D HED IP Z2H O —NELERY b TERENRELIBSIC. IPEBEARADKRD
IP%Z NFS 77 RICERATEE T,

@ ITARTD MapR / —KEH5D NFS 7/t X% T 315815, FH—NIC—EDRE IP
ZEDYT, EMapR /—RDUY—X%E NFS T—RT7 I RICERATETET,

% | BN MapRinstaller % | M\ MapRinstalier x

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

MAPR

Services | NFS V3 Gateway

NFS Setup and VIP Assignment @
‘ Add virtual 1P
VIP Range Virtual 1P Node Name Physical IP MAC Address

(Pending)

10.63.150.96 workr-138.netapp.com 10.63.150,138 90:1b:0e:d1:5d:13
10.63.150.97 workr-138. netapp.com 10.63.150.138 90:1b:0ed:5df9

Page 1 ot Rows| 10~ Total ltems: 1-2 af 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 Dam-  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 Selected
Q Q
Node Name Physical IP Mac Address Node Name Physical IP Mac Address
workr-140.netapp.com 10.63.150.140 90:1b:0exd1:5e:03 > workr-138.netapp.com 10.63.150.138 90:1b:0exd1:5d:f9
4

A MapR Core Up X | WA MapRinstaller % | AN MspR Installer X X A MapRinstaller X WA Starting, Stopr X comp X Blunreas % | M\ MapR Direct

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

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 Selected
\ Q Q
|
Node Name Physical IP Mac Address Node Name Physical IP Mac Address
|
workr-138.netapp.com 10.63.150,138 G0:1b:0ed1:5a:19 % ‘workr-140.netapp.com 10.63,150.140 90:\b:0e:d1Se:03
| 4

i save Changes IIE

9. 8 MapR / —RICEIDHTENTWVWRIRE IP #Es2L. NFST—42 7 RICERLET,

root@workr-138: ~$ ip a
1: lo: <LOOPBACK,UP,LOWER UP> mtu 65536 gdisc noqueue state UNKNOWN
group default glen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid 1ft forever preferred 1ft forever
inet6 ::1/128 scope host
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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. NFSZT U XR— kL7 MapRFS %X k9§ 3ICId. NFS OEMERREE T B7-DHICEIDHTENT
RIEBIPZERALET, 7272L. NetApp XCP ZFRA LT —REEXTId. COFIEIIBEHD FH A,

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. MapR FSNFS #'— k7 =4 H'5 ONTAP NFS [ZT— R ZERiX§ 5 & S IC NetApp XCP ZREL £9,
a. XCP DAZOY DHERzEHRELFT,
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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. S14t>X T 71 )L% T jopt/NetApp/xFiles/XCP J (COAE—L 9,

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 AV RZ=FERHLTXCP 277741 JICLET,
d Y—XTNFS TV RKR—+bEEZELET,
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[root@hdp2 linux]# ./xcp show 10.63.150.92

XCP 1.4-17914d6; (c) 2019 NetApp, Inc.; Licensed to Karthikeyan

Nagalingam [NetApp Inc] until Wed Feb 5 11:07:27 2020
getting pmap dump from 10.63.150.92 port 111...
getting export list from 10.63.150.92...

sending 1 mount and 4 nfs requests to 10.63.150.92...
== RPC Services ==

'10.63.150.92': TCP rpc services: MNT v1/3, NFS v3/4, NFSACL v3, NLM

vl/3/4, PMAP v2/3/4, STATUS vl

'10.63.150.92': UDP rpc services: MNT 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]#

XCP ZzfERLTT—2Z&mx L FT,

root@workr-138: linux$ ./xcp yatin copy --parallel 20
10.63.150.96,10.63.150.97:/maprnfs3/tg4d
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

NLM

e. BHOY—XIP LEBDOTAT14%—>3>IP (ONTAPLIF) H5. #H®D MapR / —RKH5

xcp: WARNING: No index name has been specified, creating one with

name: autoname copy 2019-12-06 21.14.38.652652
xcp: mount '10.63.150.96,10.63.150.97:/maprnfs3/tgd': WARNING:

This

NFS server only supports l-second timestamp granularity. This may

cause sync to fail because changes will often be undetectable.

130 scanned, 128 giants, 3.59 GiB in (723 MiB/s), 3.60 GiB out

MiB/s), 5s

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

MiB/s), 1lls

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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L. 2hL=aryrO0-ZLoBEIEERESELET,

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

EMNERDOERT

CORFaXYMIBEHINTULBBEHROEFEICOVTIE. UTDORF XY FX Web
YA SRR LTLIEEL,

* NetApp In-Place Analytics Module Best Practices 1 Z&2BR L T2V
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"https://www.netapp.com/us/media/tr-4382.pdf"

* [ NetApp FlexGroup Volume Best Practices and Implementation Guide J (C#% 3. K1) 2 —LADFEITIC
Mydto>ay

"https://www.netapp.com/us/media/tr-4571.pdf"
XYy NTYTOEREIZaTI

https://www.netapp.com/us/documentation/index.aspx

ConFluent Kafka DRXX S50 574 A& CHEEELIET LY

TR-4912 : [ Best Practices guidelines for ConFluent Kafka Tiered Storage with
NetApp J

Karthikeyan Nagalingam . Joseph Kandatilparamil . NetApp Rankesh Kumar . Conluent

Apache Kafka I&. 1 BICBIKDHDARY M ENIBTES, I 2570 TOBSINTT
RYEIANI=Z2TTFZ5Yy T 4+—LTY, Kafka I&. BIEAvE—>TFa—
ELTHEIN, 98Iy bOJOHRILICEDVWTWVE T, Kafka &, 2011 &I
Linkedin TIERSNA—F >V —REB>TUR, Xyvt—JF 2 —h5EKENRAAX
ANV =Z2T0T5Yy T H—LANCHELLTE X L7, Confluent Platform T
Apache Kafka Z##d#s L £ ¢, Coneluent Platform (&, Kafka Z#52d %O DENMD O
SaZ T HEECERABEZmATUVWE T, CNSDEEEIX. ABRIBEOERE CHFE
EOWMADAR)—=ZIVIT VIRV IVRAZABRICALIED L SICERFTTNTL
*£9,

ARFaAXVETIEH ROAVTIOVZRMITBZIET, 2y TPy TOA TPV PR L —CHBTOLE
(BRI ML —CDERICEETEINIA N TS IT4 ADHA R A UICDOVWTEHAL T,

C Ry NTYTFATOLU R ML= L DEREIREE- NetApp StorageGRID
*RBEREINL—JONTF—IVRTAE

XY NTPYTDRAN L= RTLEFERTZHBEDRAN TS 9T 4 ZADHA RSA Vv EBRBLTLE
TL

FEEEIZ b L —HENTULSIER

HmaM@IE. ZLOT7TV5—2a3 > BICEYIT—42, 9. AN —=200—=o0—-RICNIGS DT
THIEDITINRALAN)I =T TSy T A—LICBRO>TVWEY, BEREXNL—C%ZFERTS L.
d—t|d Conluent 75w kT4 —LDRA ML =W 5 AV Ea—FTa T %DHTEET, T—X=Lbxt
BRMEOEVWAETHREL. ZFEFIROT—FE22REL. A VTIVRTTV—IO—-REERTEX
T Flow T—ETFUOFDIUNT U VI REDBEEBIARIDBZICHED XY, SSHEEBEDIL—UY
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TREEW COREFRBBLOTT
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9, StorageGRID I&. FA 200 {ED StorgeGRID / — REHR—KLET,

197



S3 - Retrieve peformance Trend
(Higher is better)
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FEE 3 ARTHR

Amazon S3 Sink Connector (. Apache Katka D cEwY D5 Avro. JSON. F7=iX
N MERDSI AT MIT—R%FITVRR—FLEXT, Amazon S3 > > %
2. Kafka DS EEMNICT—X2%ZR—1)>J L. S3IC7yv7O—RLEY, 21—
Hl3. EKatka N\—T >3 >DT7—REFv 2 OICRETR=HICFERALET. 7—
ROF vV EFNENSI ATV FELTRSINE T, F—%IF. FEV T,
Kafka /N\—T 1> 3>, BLUVOT—ERF v I7ORBA 7Ly bEIT>O—RFLE
ER

Dty 7w FTIE. Kafka s3 sink Connector ZfEF L CT. Katka DA TSIV X ML—SDREY Y
DA CEZTIAAEBEXRITIZIAEZBNLET, COTARMTIE. AZVRT7OVDRGHRT T AR
EEALEILED. COEY Ty TIENEY S ARICERATEET,

1. Conluent Katka ® Web 41 k'S4 O—RTEF X,

2. Nwlr—S% Y —N—ED T A IIAICBELED,

3 2DODEHEITVRAR—FLET,

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

4. 22> R7AY®D ConFluent Katka 2w k7w FDIFE. 75X RIE T iimp J IC—RRIL—bT 2L
RAEVER L £ 9, Zookeeper. Kafka. XF—<L X kU, connect. ksql-server. &> bkO—JL
U R—DTAINAEEHR L. TNENDERT 71 )% T $confliclus_home | 5AE—LF9, XD
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PEBRLTIIEE W,

root@stlrx2540ml1-108:~# 1ls -ltr /tmp/confluent.406980/
total 28
Arwxr—-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 N N A

drwxr—-xr-x

3. Zookeeper ZHEM L E T T7AINMDNTXA—2%ZFERAT3HEIE. MOEETIHNEEHD FHA.

root@stlrx2540ml1-108:~# cat
/tmp/confluent.406980/zoo0keeper/zookeeper.properties | grep -iv "#
dataDir=/tmp/confluent.406980/zookeeper/data
clientPort=2181

maxClientCnxns=0

admin.enableServer=false

tickTime=2000

initLimit=5

syncLimit=2
server.1l79=controlcenter:2888:3888
root@stlrx2540ml1-108:~4#

LEROBETIE. Y—NZEHFLFE LT xxx' 7ANT 1o T7#ILMTIE. Kafka ') —H—D3ERIC 3
%D Zookeepers MU ETT,
6. myid 7 7 1 JL% tmpl/conflicluent .406980/zookeeper /data Ic—&® ID TIERL L £ L 7.
root@stlrx2540m1-108:~# cat /tmp/confluent.406980/zookeeper/data/myid

179
root@stlrx2540ml1-108:~#

myid 7 7 1 ILOREDHD IP 7 R L XA%Z#EHAL F L7z Kafka. connect. control-ccenter. Kafka .
Kafkakarest . ksql-server. XU XF—T LI X k) KRE

7. Kafka U —EXZRIBL £,
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root@stlrx2540ml1-108:/data/confluent/confluent-6.2.0/bin# confluent
local services start

The local commands are intended for a single-node development
environment only,

NOT for production usage.

Using CONFLUENT CURRENT: /tmp/confluent.406980

ZooKeeper is [UP]

Kafka 1is [UP]

Schema Registry is [UP]

Kafka REST is [UP]

Connect 1s [UP]

ksglDB Server is [UP]

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

BRCCICOV 7AW EDHD. MED RS TN a—T4 Y JICRIIEE T, BEICL>TIF. —FE
ZADORBICKRADNDI DB A BD EFT, IRTOY—EIDTREBPTHE 2B L T,

8. T confliclue-hub 1 ZfEF L T Kafka connect #1 > X b—JLL E T

root@stlrx2540m1-108:/data/confluent/confluent-6.2.0/bin# ./confluent-
hub install confluentinc/kafka-connect-s3:latest
The component can be installed in any of the following Confluent
Platform installations:

1. /data/confluent/confluent-6.2.0 (based on $CONFLUENT HOME)

2. /data/confluent/confluent-6.2.0 (where this tool is installed)
Choose one of these to continue the installation (1-2): 1
Do you want to install this into /data/confluent/confluent-
6.2.0/share/confluent-hub-components? (yN) vy

Component's license:
Confluent Community License
http://www.confluent.io/confluent-community-license
I agree to the software license agreement (yN) vy
Downloading component Kafka Connect S3 10.0.3, provided by Confluent,
Inc. from Confluent Hub and installing into /data/confluent/confluent-
6.2.0/share/confluent-hub-components
Do you want to uninstall existing version 10.0.3? (yN) vy
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-
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registry/connect-avro-distributed.properties
4. Standard: /data/confluent/confluent-6.2.0/etc/schema-
registry/connect-avro-standalone.properties
5. Based on CONFLUENT CURRENT:
/tmp/confluent.406980/connect/connect.properties
6. Used by Connect process with PID 15904:
/tmp/confluent.406980/connect/connect.properties
Do you want to update all detected configs? (yN) vy
Adding installation directory to plugin path in the following files:
/data/confluent/confluent-6.2.0/etc/kafka/connect-
distributed.properties
/data/confluent/confluent-6.2.0/etc/kafka/connect-
standalone.properties
/data/confluent/confluent-6.2.0/etc/schema-registry/connect-avro-
distributed.properties
/data/confluent/confluent-6.2.0/etc/schema-registry/connect-avro-
standalone.properties
/tmp/confluent.406980/connect/connect.properties
/tmp/confluent.406980/connect/connect.properties

Completed
root@stlrx2540ml1-108:/data/confluent/confluent-6.2.0/bin#

F7=. T conflicluent -hub install conflicentinc / Kafka-connect-s3 : 10.0.3° Z#{EH L T. FED/N— 3
VEAVAM=ILTBEHTEXY,

9. T 7 #JLMTIE. T confluentinc - Kafka-connect-s3 | (& T /data/luent confin/conflicluent -
6.2.0/conflicluent -huber-components/conflicentinc - Kafka-connect-s3 | (C1 >V XA b—JILENTWVE T,

10. L UL\ T confluentinc - Kafka -connect-s3° TFS T4 Y NNAZEHLE T,

root@stlrx2540ml1-108:~# cat /data/confluent/confluent-
6.2.0/etc/kafka/connect-distributed.properties | grep plugin.path

#

plugin.path=/usr/local/share/java, /usr/local/share/kafka/plugins, /opt/co
nnectors,

plugin.path=/usr/share/java, /data/zookeeper/confluent/confluent-
6.2.0/share/confluent-hub-components, /data/confluent/confluent-
6.2.0/share/confluent-hub-components, /data/confluent/confluent-
6.2.0/share/confluent-hub-components/confluentinc-kafka-connect-s3
root@stlrx2540ml1-108:~#

N RBeY—EXZELEL. BESHLEY,
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confluent local services stop

confluent local services start
root@stlrx2540ml-108:/data/confluent/confluent-6.2.0/bin# confluent
local services status

The local commands are intended for a single-node development
environment only,

NOT for production usage.

Using CONFLUENT CURRENT: /tmp/confluent.406980

Connect is [UP]

Control Center is [UP]

Kafka is [UP]

Kafka REST is [UP]

ksglDB Server is [UP]

Schema Registry is [UP]

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

12. 702X ID>—2Lw bhx—% T root/. AWS/credentials | 7 71 ILICEREL F 9,

root@stlrx2540ml1-108:~# cat /root/.aws/credentials

[default]
aws_access key 1d = XXXXXXXXXXXX
aws_secret_acces s_key = XXXXXXXXXXXXXXXXXXXXXXXXXX

root@stlrx2540ml1-108:~#

1B N7y MCEETEZCzBRALET,

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. 3 BLUNT Y FRERD s3-sink 7ONT1 771 ILEZRELE T,
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root@stlrx2540m1-108:~# 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.s3.5S3SinkConnector
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:~#

15. s3 Ny MIBEOL I—REAVR—FLET,

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": "valueo"}

{"f1": "value7"}

{"f1": "value8"}

{"f1": "value9"}

16. S3 2> ARV ZZWMOMHIFTFT,
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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. s3-sink DA T—2 X %=HEZEL £,
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root@stlrx2540ml1-108:~# confluent local services connect connector

status s3-sink

The local commands are intended for a single-node development

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

{

"name": "s3-sink",
"connector": {
"state": "RUNNING",

"worker id": "10.63.150.185:8083"
b
"tasks": [
{
"id": 0,
"state": "RUNNING",
"worker id": "10.63.150.185:8083"
}
1y
"type": "sink"
}
root@stlrx2540ml1-108:~4#

18. OJ%F v LT, s3sinkDrEYVIEZIFANDEBITITVWBR I EREELET,

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

19. Kafka D b Ew I ZREERL T 72T LY,

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. s3NTY FADA T b EREBLET,

205



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#

2. RBZRERTBICIE. XDOAR YV REEFTLT. S3ASA—AINT7AINSRATLICE 7 70 I)LEIE
_L/i_a_o

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:~#

2. LO—RZEHRITSICIE. avro-tools-1.11.0.1jar ZEAL XY ( Iy TAFTEFEY) "Apache 7—7
17" 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.NativeCodeLoader: Unable to load native-
hadoop library for your platform... using builtin-java classes where
applicable

{"f1":"valuel"}

{"f1":"value2"}

{"f1":"value3"}

root@stlrx2540ml1-108:~#

206


http://mirror.metrocast.net/apache/avro/stable/java/
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BRaddECNI VI VI ISRA

Kafka 7 2 22 ZHICBEIEB L TW:C e H 3568, N—To>arvExiloJO—71
—ICFHTHIDYTIBZIET, 7T—JO0— KRBV SRAELERICHBINZ L SICT
BEVSBBICENTUVEADNELWVWTL & 5. Kafka Z KFRIRICEA L TLWSHERET
IF. KBEDT—XZZEEITZI3OHEHLL. BREITYRIDMFESAIEEMEDLHD X9, 45
IS S ayIUTFaAlNBT I Ir—2a> 50RO LICEBET 55, VX
INELHEDEY, LHL. Katka ZERT 3T —ADRNTH>TH. LIBICEHH
PO NABMIIDRELPITLCHRDET,

CDTRTIE. HRERECORI SRAEEEET AN L, V5 XAFX MROPOEERPAEELEREICEDIWVT
NSO =BEbLEL. —1BUNS OOV ITRMNE. /—REERIRR/ —RT7O0—-H—BD
T=RDINZ VI VITDRBICRSTEHBEIC. FILLWIO—H—% BT 3EREZAETDDICKRIIE F
o REEKD Kafka B TlE. 7T A ADILRICEDE TT—2DBIRHENEZ 3 —FT. BBEREINL—
STIIVEDT—E2LMINS I VTENFERA, CORIEICEDE, BEEINL—SOUNS VI VY
ICIEBFD SO HDD FTH. KD Kafka 7—F F I F v Tld. VS5 REDILERICHE ST Z7ICHEER
ThEd,

CIWTNS OO VTUZRAATIE. N—FT4 >3 >OBREINZLICEFLIN. Katka DRXIL—TF v bH

RELIN. TO—H—DILERIERILEIN. KRERI S AR ERTITIEOERLOGEIEFHINE

To BELICRETIX. BENS VO YIISR4RTO—H—RBDTFT—2DRF1—%EH L. N—Fa>
IUEMENICBEIDYTLTISREDN I A —X VAR LET. TSV R TA—LERT—ILT Y
TERERT=ILAT>T2e. HILLWIO—HND—DEETEICZBCOHI T AXHDEEVICERHL /-

D, EVWJO—A—HEBREINZEZHERB LD BEON—Tr>a>0BEODHETZ NUA—-LTEDL
£9, chUSEKD. TO—H—DENMCEREIENEZICHD. Kafka 75 A ZDOFHMENIERNICEEL

£9, CNoDFIEIE. FEeE. EMLAHE. £LEN—TFT>a>0BADYTH—BHICEETIAN
SRV RV HZRBE LBV ETY, TOFER. T—RDODINZ VI VIDET T2 EFTORRBDKIEICE
MBEh, VSR ERERITZ2D0TIIHRL. MEODEVWAARY NI M) =250 MIEFRTEE
-3-0

RRANTZ0TAADAARSAY
COtEIIarTIE. COREERISF/ONTEENICOWTEHRALE T,

*REEICEDC . SBATIT I MR ML—DICRBT—2Z /NI B2DNRNI TSI T4 XTT,

*BRIL—TFYyrDSAN (FICFC) 2#FHALT. 7O—H—0DHKY bT—2O—hDILT 4 A7 ZFRF
TEEYT, NI BREXNL—2OBREI RSB CTHAHTT, JO—H—T—FFs LI MUK
MENTWVWBRT—R20HY A XE ATV MR ML=ICT 2B INIZIBOEIX Y M YA XL
FEEBICEDOVTULE T,

CHATSTURIML—UE BOX Y RDADRNT A=V RICENTUVWET, N1 MEAZSWVIESIE
512MB%#7 X L Z L7

* Kafka Tld. FEYZICRHLTERINZEZLIA—ROF—FIIMEORS (N1 MEAD (& T
length.key.value | /NTX—RI|ZK > THIEIENE T, StorageGRID Tld. S3 ATV FDEDIAH
CEAELDINT A=Y INEDBWMEIZEE EIFSNE LTz 22 ZIE. 512 /N1 R 5.8GBps O
FAHLZIRM L. 1024 /N1 +H 7.5GBps D s3 A Lzigft L. 2048 /N1 kH 10Gbps i < fefit
LET,

ROKIC. Tlength.key.value | ICEDWES3 ATV U hOMDIAHEFTFEAHLERLET,
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S3 Ingest and Retrieve

0Bs

== |ngest rate == Retrieve rate

**Katka DF 2—=>7, *BBEINL—JSONT+—IVR%ExALIEBICIE.
TierFetcherNumThreads & TierArchiverNumThreads Z1&8 L £ 9, —fHNBRA1I K1 LT,
TierFetcherNumThreads Z X L TH#3E CPU O 7#UC &t . TierArchiverNumThreads & CPU 7%
DFEPTBRLET, LRI Y—N—=TANT1 T, 8 DOOYEBATZFHOTI U HZHE
conflicent.tier.fetcher.threads=8 & . conflicent.tier.Archiver .num.threads=4 Zs&E L £,

*RrEVIDHIBREINDETORMBTY, * FEYIHEIBREINZ . AT/ A ML—UROOY
TIA R T 71 ILOBIRRIET CICIKFARTNE A, T 7 4J)L MED 3 Bf%ZIERE L 7-RERIRERHAERE
TNTWVWB7SH. CORBMRETZIE T 7MILHDEIBREINE T, CORBDEZEET ICIF. RE
confluent.tier.topic.delete.check.intervalms #Z&E L X9, WY iTJiﬁ7Z§%EUI‘??‘%%ALi\ Z
NZNONTY FROF TPz b EFHTHIRT S D TEFET,

BRI -COARAMAEYIICEE TS ACL, *FUTLIRARIRICHBEEINEZIRIAN TS IT7 1R
3. BEEINL—JICFERATNZAMAE Y ZICDVWT. ACLEREZBMICTEIZLTY. COT
—INDT VLR TO—HA—21—FDHHRT BICIF. ACLIL—IILZ/RELTLEEL, Chilk
D, REBrE Y IDMREIN, BEILESNIEA ML =T —2BLUAZT—IANDRET 7 X %ZRLE
TEET,

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

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

(D) 2% M<kafke> ) &, BARBORBOTO—HTU L/ ULCEESRI T,

7= ZIE ' a< > K confliclus-tier-state |3 ' BRI L —SOREBRE Y IICACL ZRE L T TIRE. BE
CRARL—=2ICEAETAABBEE Y 2131 D213 TY, COFITIE. ABBREY 7D ITARTOUMIBIZTSY) /
2Nl Kafka 1ERRZ 1219 5 ACL ZERE L TWE T,

Uk 2
Katka 1> J1E. > 7L THMHL. UN—R BLUN—FT1>3>D4D
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DEBHE—FTRITTEET,
SV

2> 7ILE—RIE. Apache Kafka Z#]& THERT 2 1 —HHHHRED I -5 —XITELTVWET, TD
E—RTId RIL—Tw b MBps. ZHABRD 7727 b RFF. VY —IFBX (T74)LME60%) %
EDBHEZIEELET, #VTLIX (RT7XAZJL. VMware. Kubernetes. OpenStack) 757 K7

CDREICHBITTEE T, Katka VSR ZDB AT JE. COBRICEOVWT, TJO—H—ICBBARY—
IN#Y. Zookeeper . Apache Kafka Connect Workers . XF¥—<L X b1, REST 7OF . ksqDB. &
KU Conluent > rO—IILEV2—%RHELET,

BEEINL—CDHE. Katka V5 XZDYAT 0T DIHDITHMAWVVEBRE— REESTL TS
Lo Granular E— Rid. RERZEZ 4 Apache Katka 21— PBEEICER SN/ I—X 7 —XICBLTLWE T,
COto>arTik. FOFa—H%. AMU=—LT7OtyH, LAV a—TDH AT TICDOWVWTERRR
L9,
707 a—4%—
Apache Kafka DFEE (R1 747U Z47> b, REST 7OF . Katka ARTXRY) IZDWTIE. &
DERZESBL T T,

* *&Hl. *Spark o

HEREBOREHR, 7TV 3 EEY—EXR. 7OF2 (REST. MQTT. Z0ftt) ELUBL
FDT—HEAX—X (RDBMS,NoSQL. ZDfth), Thh 540 ZFIRTZELDHTETET,

I —TF Y b 1 BBIEODAARY N (1. 000, 000 2Y)
CCBRAIAIN—Tv bk, *1BBIEODARY R (4. 000, 000 2Y)
G EHYA vt —JH A X, N1 NEAL. JEERE (AKX 1MB. 1000 &) o

Xy E—TFHK. *Avro. JSON. ZORINMNY T 7. NAFU THIAS. Thhs%aun &
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