V1)a—2 3 DRKREE
NetApp Solutions

NetApp
September 26, 2024

This PDF was generated from https://docs.netapp.com/ja-jp/netapp-solutions/ai/vector-database-solution-
verification-overview.html on September 26, 2024. Always check docs.netapp.com for the latest.



EPN

V1)a—2 3 > DIREE
FRREDEE
F > 7L X ATDKubernetesz £ L 7=Milvus 7 S X Ztv k7 v/
Milvus & Amazon FSxN for NetApp ONTAP -7 7 A ILE AT UV bDZEM%
SnapCenterz{EH L1cRNT 2 —F—aA~R— X {Ri& 16
NetApp SnapMirrorz R L7« X% 1) 73N 27
Vector7 —R2N—RD /N7 + —< > RI&EE 29

©O© = —a



VI1)a—> 9> DWEE

FERRDIE

LiE. UTO52DFENFICES =Y THaiENABRERIIZEHLE L. ]
73> Tld. BEFRDEIL TLSREE. NetApphiBts 2V )a—> 3>, Z20%
EERICHESTINE XDy MIDOWTEELCEHREL X,

1. "F>7FL = A TDKubernetesZz {FF L 7=Milvus 7 S X2tz k7w 7"
AbhL—=2rarEa—Ta > OENMLE. IRMNERTVTSEE, T—4BRBICETZ2EEROZEE
CDEIIa>TIH VAR T—REBEET—XOWmAICNetAppA ML= b O—F%ZFEL
T. KubernetesicMilvusZ S X 2% A VA h—=)L$2 7Ot X%=F L HALF T,

2. "Milvus ¥ Amazon FSxN for NetApp ONTAP-Z7 71 )L AT U b ZEE"
ZDEIIIAVTIE. I5TRIINRIZ—F—EARN—%=TFTO1TI3HENHZEHRE. DockerdA>V T
FARDAmazon FSxN for NetApp ONTAPICIAN I X —F —ZAR—Z(mivusRZ > R 7OV 27701479 3
FlIBIZDOWTEAL £ 9,

3. "NetApp SnapCenterz L 7RI X —F —ZR— 1R, "
CDt U 3> TlE. SnapCenterD'ONTAPICTEET BRI Z—FT—EANR—XT—REMilvusT—R%Z &
DESITFRETEIMIDOVWTEHLEHBLET, COFITIE. BEET—FZAICNFS ONTAPRY 2 — LA
(vol1) D54 LT=NAS/Nw k (milvusdbvol1) ZER L. Milvus?y 5 X 27T — 2 BICHIDNFS
R a—L (vectordbpv) ZFEARAL F L7

4. "NetApp SnapMirrorz R L7=7 1 X & U A"
DI AT RIFZ—FT—ZR=IWT 23T XZ21)AN) (DR) DEEM . NetAppT
14 PR ANYBFEDSnapMirrorilIN I Z—7—EZR— W T EDRBREZED K S ICRET D
ICDWTERBAL 9,

S. "INT #— > ADIKEE"
ZDt U 3> TlE. Mivus¥pgvecto.RSHRE DRI X —F —HAR—AD/NT #—< > AR&EEIZD WL
T LLMSA 701V )LATORAGE K UHRT —/ O0— REHR— 30070771l
PNetAppA L=V FO—FOFEREDIA ML =N T =T RAFHICESE Y TTEHFLCEHA
LEXYd, cNBEDT—ER—X%EONTAPR b L —UHEREREHAEDETHED/IN T #—<T 2V 2D ERE
BREZMEL. BELX T, Dl 1BBEDICNIEBINDZ T U (QPS) BEDEFENT #—<T >
AEEICEOWTIThNE T,

> 7L T A TDKubernetesz A L 7=Milvus7 S X2t v k
7w

ZDEIT 3 UTIE. RTZ—FT—ZR—ZfEREKfor NetAppDmilvusT 5 XA Z—t v k
7w AT DOWTEBELE Y,

> 7L X X TDKubernetesZER L 7=Milvus 7 S X2ty k7 v/

A= aYEa—T7a Y7 DENILER. ShRNGT >V T SERBE T —2EIE,
KubernetesT—ARAR—XERYT M LT —RZR—R I, KFERT—2UIBEZEETZ-0HD. 8 THLEME
ICEBNTMREEXR L £ 9, Kubernetes|d) Y —XERELLTIAVTFHFEEEL. RV MLT—ER—
Z2IBRTT — 2R ELUERRENRNICNIBLE T, COMEAEHEICED. KIBEAT—42t v N TEM
BROTDZERRICMIEBL, T—RXEDEKRICEDLETO—LLRICILETET S0, EvITF—27 ) /r—
S VRAIT—70O0—RICERETY,



1. Z0tEo>a>TlE. V5 RET—REBEET—2DMAICNetAppA FL—2 O FO—Z%FEL
T. KubernetesiCMilvus 7 S X 2% A A =)L 7O %FL<EHBLET,

2. Mivus 7 S R22% A YA =L BICId. SETEAMivusY T RZIVR—RY hDEDT—R=ZIEHR
9 % =®I|ZPersistent Volumes (PVS) H"AETY, CNHDIAVER—Y MMIlE. eted 3DD1 VXA
> R) . pulsar-bookie-journal (32D > XX > 2X) . pulsar-bookie-ledgers (32D VXX >R
) . pulsar-zookeeper-data (32D VXXV R) HHH £,

milvusZ 7 XX —TlE. MilvusZ S A Z—DEEMEOEVWA ML - XyvtE—J R M —
LDONTVwalBTRO)FoaraEYR—bI3BBEARZ IO UICNILT—%T
IZKafkaD WFNH EBHETE LT, NFSEEAY BKafkalc DWW Tid. ONTAP 9.12.114p%

() cEE/MTONTVET, Ch5OMAERIEL. RHEL8.7$ 71391 LIETONFSVANE &
OLINnUXxDOZEIZN R T NFSTKafkaZzERITI DL EICHKET S Tsilly renamel BE% &
RLTLET W, NetApp NFSERERER TKafkaZz RITT 2 AEDEMICOVWTIE. "> o %
1w LTLIETLY,

3. NetApp ONTAPH'SNFSR ) 2 —L%E1DEH L. 250GBD X b L= ST 12D KGR ) 2 — L%
BLELFo APL=—CHAREITREFA XL >TREARDF Y, TcxiE. EPVH50GBDRID 2
FAEADBD FT, FMICOVTIE. UTFOVWTNHADPVYAMLTZ 71 ILZBRBR LTIV, TD&LD
BI77AILIEEF2EH D £ L7 7 7L TIE. storageClassNameh' ldefault] ICBRETN. X b
L= NRIEPVT EIC—ETY,


https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html
https://docs.netapp.com/ja-jp/netapp-solutions/data-analytics/kafka-nfs-introduction.html

root@node2:~# cat sai nfs to default pvl.yaml
apiVersion: vl
kind: PersistentVolume
metadata:
name: karthik-pvl
spec:
capacity:
storage: 250Gi
volumeMode: Filesystem
accessModes:
- ReadWriteOnce
persistentVolumeReclaimPolicy: Retain
storageClassName: default
local:
path: /vectordbsc/milvus/milvusl
nodeAffinity:
required:
nodeSelectorTerms:
- matchExpressions:
- key: kubernetes.io/hostname
operator: In
values:
- node?2
- node3
- node4
- nodeb
- nodeo6
root@node2:~#

4. BPVYAMLT 71 JLICH LT Tkubectl applys <> RERITL TKEARY 2a—L%EERRL.
getpvl ZERL TEREREELET,
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root@node2:~# for i in $( seq 1 12 ); do kubectl apply -f
sai nfs to default pv$Si.yaml; done
persistentvolume/karthik-pvl created
persistentvolume/karthik-pv2 created
persistentvolume/karthik-pv3 created
persistentvolume/karthik-pv4 created
persistentvolume/karthik-pv5 created
persistentvolume/karthik-pv6 created
persistentvolume/karthik-pv7 created
persistentvolume/karthik-pv8 created
persistentvolume/karthik-pv9 created
persistentvolume/karthik-pvl0 created
persistentvolume/karthik-pvll created
persistentvolume/karthik-pvl2 created
root@node?2: ~#

. BET A ORI DOV TIE. MinlO. Azure Blob. S3R YDA TSIV R L=V )a—>ar%
ﬂf—FLTU§joC@ﬁfFTH%%ﬁﬁbijomwimﬁsOMN”%K&M%&RD?jyl
JRANT7OmMAICERINE S, HelmZEAL TMilvusZ S XX %ZEBALXF, MilvusDA 7> O—RK
BEADVS. BRE T 7 Jlvaluesyamlz ATV O—RLEYd, TORF 21X ~THEALvalues.yaml 7
7AILICDOVWTIE, [(ERZBRBL T I,

- log. etcd. zookeeper. & & Ubookkeeperdtzo > 3> % &8, [IstorageClassy HEt o3>
T ldefaulty ICRRESTNTWVWBS e ZzHRLET,

- MinloOE272 3> T, MnlOZ&EICL£T,

. ONTAP % 7z|3StorageGRIDA 7 UV F X L —U D ENASANT Y b ZER L. 7700 A ML —
POULTYIvILeERL THERSIITEML £7,



FHAHHHEHHH A AR A AR S
# External S3
# - these configs are only used when “externalS3.enabled’ is true
FHAFH AR H A AR A AR S
externalS3:
enabled: true
host: "192.168.150.167"
port: "80"
accessKey: "24G4C1316APP2BIPDESS"
secretKey: "Zd28p43rgZaU44PX ftT279z9nt4jBSro97387Bx"
useSSL: false
bucketName: "milvusdbvoll"
rootPath: ""
useIAM: false
cloudProvider: "aws"
iamEndpoint: ""
region: ""

useVirtualHost: false
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root@node2:~# kubectl get pvc
No resources found in default namespace.
root@node2:~#

10. Helm& values.yamlz&8E 7 7 1 JLZEA L T, Mivus7 S X 2% 1 VX M=)LLTEFHLF T,

root@node2:~# helm upgrade --install my-release milvus/milvus --set
global.storageClass=default -f values.yaml

Release "my-release" does not exist. Installing it now.

NAME: my-release

LAST DEPLOYED: Thu Mar 14 15:00:07 2024

NAMESPACE: default

STATUS: deployed

REVISION: 1

TEST SUITE: None

root@node2: ~#
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root@node2:~# kubectl get pvc

NAME STATUS
VOLUME CAPACITY ACCESS MODES STORAGECLASS AGE
data-my-release-etcd-0 Bound
karthik-pv8 250G1 RWO default 3s
data-my-release-etcd-1 Bound
karthik-pv5 250G1 RWO default 2s
data-my-release-etcd-2 Bound
karthik-pv4 250G1 RWO default 3s
my-release-pulsar-bookie-journal-my-release-pulsar-bookie-0 Bound
karthik-pv10 250G1 RWO default 3s
my-release-pulsar-bookie-journal-my-release-pulsar-bookie-1 Bound
karthik-pv3 250G1 RWO default 3s
my-release-pulsar-bookie-journal-my-release-pulsar-bookie-2 Bound
karthik-pvl 250G1 RWO default 3s
my-release-pulsar-bookie-ledgers-my-release-pulsar-bookie-0 Bound
karthik-pv2 250G1i RWO default 3s
my-release-pulsar-bookie-ledgers-my-release-pulsar-bookie-1 Bound
karthik-pv9 250G1 RWO default 3s
my-release-pulsar-bookie-ledgers-my-release-pulsar-bookie-2 Bound
karthik-pvll 250G1 RWO default 3s
my-release-pulsar-zookeeper-data-my-release-pulsar-zookeeper-0 Bound
karthik-pv7 250G1i RWO default 3s

root@node2:~#

122 Ry RORT—R =R LT,

root@node2:~# kubectl get pods -o wide

NAME READY STATUS
RESTARTS AGE IP NODE NOMINATED NODE
READINESS GATES

<content removed to save page space>
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root@node2:~# date;python3 prepare data netapp new.py ;date

Thu Apr 4 04:15:35 PM UTC 2024

=== start connecting to Milvus ===

=== Milvus host: localhost ===

Does collection hello milvus ntapnew update2 sc exist in Milvus:
False

=== Drop collection - hello milvus ntapnew update2 sc ===

=== Drop collection - hello milvus ntapnew update2 sc2 ===

=== Create collection "hello milvus ntapnew update2 sc’ ===

=== Start inserting entities ==
Number of entities in hello milvus ntapnew update2 sc: 3000
Thu Apr 4 04:18:01 PM UTC 2024

root@node2:~#

° Python”Z 7 1 JL Tverify_data_netapp.pyl ZEBRL TT—2%Z5AD £,

root@node2:~# python3 verify data netapp.py
=== start connecting to Milvus ===
=== Milvus host: localhost ===

Does collection hello milvus ntapnew update2 sc exist in Milvus: True

{'auto _id': False, 'description': 'hello milvus ntapnew update2 sc',
'fields': [{'name': 'pk', 'description': '', 'type': <DataType.INT64:
5>, 'is primary': True, 'auto id': False}, {'name': 'random',
'description': '', 'type': <DataType.DOUBLE: 11>}, {'name': 'var',
'description': '', 'type': <DataType.VARCHAR: 21>, 'params':

{'max length': 65535}}, {'name': 'embeddings', 'description': '',
'type': <DataType.FLOAT VECTOR: 101>, 'params': {'dim': 16}}]}

Number of entities in Milvus: hello milvus ntapnew update2 sc : 3000

=== Start Creating index IVF FLAT ===

=== Start loading ===

=== Start searching based on vector similarity ===

hit: id: 2998, distance: 0.0, entity: {'random': 0.9728033590489911},
random field: 0.9728033590489911

hit: id: 2600, distance: 0.602496862411499, entity: {'random':
0.3098157043984633}, random field: 0.3098157043984633

hit: id: 1831, distance: 0.6797959804534912, entity: {'random':
0.6331477114129169}, random field: 0.6331477114129169

hit: id: 2999, distance: 0.0, entity: {'random':
0.02316334456872482}, random field: 0.02316334456872482

hit: id: 2524, distance: 0.5918987989425659, entity: {'random':



0.285283165889066}, random field: 0.285283165889066

hit: id: 264, distance: 0.7254047393798828, entity: {'random':
0.3329096143562196}, random field: 0.3329096143562196

search latency = 0.4533s

=== Start querying with “random > 0.5 ===

query result:

-{'random': 0.6378742006852851, 'embeddings': [0.20963514,
0.39746657, 0.12019053, 0.6947492, 0.9535575, 0.5454552, 0.8236044¢0,
0.21096309, 0.52323616, 0.8035404, 0.77824664, 0.80369574, 0.4914803,
0.8265614, 0.6145269, 0.80234545], 'pk': 0}

search latency = 0.4476s

=== Start hybrid searching with “random > 0.5 ===

hit: id: 2998, distance: 0.0, entity: {'random': 0.9728033590489911},
random field: 0.9728033590489911

hit: id: 1831, distance: 0.6797959804534912, entity: {'random':
0.6331477114129169}, random field: 0.6331477114129169

hit: id: 678, distance: 0.7351570129394531, entity: {'random':
0.5195484662306603}, random field: 0.5195484662306603

hit: id: 2644, distance: 0.8620758056640625, entity: {'random':
0.9785952878381153}, random field: 0.9785952878381153

hit: id: 1960, distance: 0.9083120226860046, entity: {'random':
0.6376039340439571}, random field: 0.6376039340439571

hit: id: 106, distance: 0.9792704582214355, entity: {'random':
0.9679994241326673}, random field: 0.9679994241326673

search latency = 0.1232s

Does collection hello milvus ntapnew updateZ sc2 exist in Milvus:

True

{'auto id': True, 'description': 'hello milvus ntapnew update2 sc2',
'fields': [{'name': 'pk', 'description': '', 'type': <DataType.INT64:
5>, 'is primary': True, 'auto id': True}, {'name': 'random',
'description': '', 'type': <DataType.DOUBLE: 11>}, {'name': 'wvar',
'description': '', 'type': <DataType.VARCHAR: 21>, 'params':

{'max length': 65535}}, {'name': 'embeddings', 'description': '',

'type': <DataType.FLOAT VECTOR: 101>, 'params': {'dim': 16}}]}
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1. Amazon FSxN for NetApp ONTAP > X2 > X &={ER L. VPC. VPCtFalTaJ)I—T. BLUHT
Fy hDFHZEAXAELET. COBERIF. EC2H VY REZVRAZEMT B L TICWREICHRD £, 5D
WTIE. TB5%Z CELEEL, hitps://us-east-1.console.aws.amazon.com/fsx/home?region=us-east-1#
file-system-create

2. EC2A VY RAVRAEER L. VPC. X aU T JI—T. BLUHY TR v kH'Amazon FSxN for
NetApp ONTAPf > X2 Y Z2DH D —E T3 LS5 IC L E T,

3. O< > R Tlapt-get install nfs-common] % {EMA L Tnfs-common% -1 >~ X k—JL L. Tsudo apt-get
update] ZFEARAL TNV —JIBREEFLE T,

4 TR T AN %EER L. FDT A+ )LAIZAmazon FSxN for NetApp ONTAPEZ Y U kL E T,

ubuntu@ip-172-31-29-98:~$ mkdir /home/ubuntu/milvusvectordb
ubuntu@ip-172-31-29-98:~$ sudo mount 172.31.255.228:/voll
/home/ubuntu/milvusvectordb

ubuntu@ip-172-31-29-98:~$ df -h /home/ubuntu/milvusvectordb

Filesystem Size Used Avail Use$% Mounted on
172.31.255.228:/voll 973G 126G 848G 13% /home/ubuntu/milvusvectordb
ubuntu@ip-172-31-29-98:~$

S. 'apt-get install’% /8 L TDocker & Docker Composex 1 > X b—JLL £7,

6. Docker-compose.yamlZ 7 1 JLICED W TMivusV S X 2%ty b7y L ET, TD7T 71 )LIEMilvus
Webt 1 kDA O—RTEET,
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https://us-east-1.console.aws.amazon.com/fsx/home?region=us-east-1#file-system-create
https://us-east-1.console.aws.amazon.com/fsx/home?region=us-east-1#file-system-create

root@ip-172-31-22-245:~# wget https://github.com/milvus-
io/milvus/releases/download/v2.0.2/milvus-standalone-docker-compose.yml
-0 docker-compose.yml

--2024-04-01 14:52:23-- https://github.com/milvus-
io/milvus/releases/download/v2.0.2/milvus-standalone-docker-compose.yml
<removed some output to save page space>

7. docker-compose.ymlZ 71 )LD Tvolumes] £ 3> T. NetApp NFSY T > b RA > M EXIGT
ZMilvus A>T+ /N X (B{FEMICIZeted. minio. standalone) ICXwvE>4 L% d, Check "{{8xD
- docker-compose.yml" ymDZEEDFFHIC DOV TIE. ZBRBL TS,

8. IV PENITAINRET 7 I ZHEERLET,

ubuntu@ip-172-31-29-98:~/milvusvectordb$ 1s -1ltrh
/home/ubuntu/milvusvectordb

total 8.0K

-rw-r--r-- 1 root root 1.8K Apr 2 16:35 s3 access.py
drwxrwxrwx 2 root root 4.0K Apr 4 20:19 volumes
ubuntu@ip-172-31-29-98:~/milvusvectordb$ 1ls -1ltrh
/home/ubuntu/milvusvectordb/volumes/

total O

ubuntu@ip-172-31-29-98:~/milvusvectordb$ cd
ubuntu@ip-172-31-29-98:~$ 1s

docker-compose.yml docker-compose.yml~ milvus.yaml milvusvectordb
vectordbvoll

ubuntu@ip-172-31-29-98:~5

9. docker-compose.yml 7 7 1 LHEMENTWS T 1 L& kU H 5 docker-compose up -d' & E1TL £95
10. Milvus A>T FDRT—R A EEZEL X,
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ubuntu@ip-172-31-29-98:~$ sudo docker-compose ps

Name Command State
Ports
milvus-etcd etcd -advertise-client-url ... Up (healthy)
2379/tcp, 2380/tcp
milvus-minio /usr/bin/docker-entrypoint ... Up (healthy)

0.0.0.0:9000->9000/tcp, :::9000->9000/tcp, 0.0.0.0:9001-
>9001/tcp, :::9001->9001/tcp

milvus-standalone /tini -- milvus run standalone Up (healthy)
0.0.0.0:19530->19530/tcp, :::19530->19530/tcp, 0.0.0.0:9091-
>9091/tcp, :::9091->9091/tcp

ubuntu@ip-172-31-29-98:~$

ubuntu@ip-172-31-29-98:~$ 1s -ltrh /home/ubuntu/milvusvectordb/volumes/
total 12K

drwxr-xr-x 3 root root 4.0K Apr 4 20:21 etcd

drwxr-xr-x 4 root root 4.0K Apr 4 20:21 minio

drwxr-xr-x 5 root root 4.0K Apr 4 20:21 milwvus
ubuntu@ip-172-31-29-98:~$

1. VECTORT —AZR— X D= FHEEE ¥ Amazon FSxN for NetApp ONTAPD T — X % 1&iE 9 % 7=

IC. Python Milvus SDK & PyMilvus®Dt > )L 700 5 Lz EH L & L7, 'apt-get install python3-numpy
python3-pip’Z R L TRER/Ny T —2% A1 > X h—)L L. 'pip3 install pymilvus'% {3 L TPyMilvus %
A>A—=ILLET,

12. VECTORT — & RX— X MDAmazon FSxN for NetApp ONTAPH'5 DT —ZDEZFIAAE L UVHRAIWD 121E%

12

REEL £ 9,

root@ip-172-31-29-98:~/pymilvus/examples# python3
prepare data netapp new.py

=== start connecting to Milvus ===

=== Milvus host: localhost ===

Does collection hello milvus ntapnew sc exist in Milvus: True
=== Drop collection - hello milvus ntapnew sc ===
=== Drop collection - hello milvus ntapnew sc2 ===
=== Create collection "hello milvus ntapnew sc ===
=== Start inserting entities ===

Number of entities in hello milvus ntapnew sc: 9000
root@ip-172-31-29-98:~/pymilvus/examplest# find

/home/ubuntu/milvusvectordb/
<removed content to save page space >

/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log



/448789845791611912/448789845791611913/448789845791611939/103/4487898457
91411923/b3def25f-cl117-4fba-8256-96cb7557cd6e
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/103/4487898457
91411923/b3def25f-c117-4fba-8256-96cb7557cdéc/part.1
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/103/4487898457
91411923/x1.meta
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/0
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/0/448789845791
411924
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/0/448789845791
411924/x1.meta
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/1
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/1/448789845791
411925
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/1/448789845791
411925/x1.meta
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/100
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/100/4487898457
91411920
/home/ubuntu/milvusvectordb/volumes/minio/a-bucket/files/insert log
/448789845791611912/448789845791611913/448789845791611939/100/4487898457
91411920/x1.meta

13. verify_data_netapp.py X2 1) 7 b ZERA L THRAWMDIRIEEZ B L T,

root@ip-172-31-29-98:~/pymilvus/examples# python3 verify data netapp.py
=== start connecting to Milvus ===

=== Milvus host: localhost —==

Does collection hello milvus ntapnew sc exist in Milvus: True

{'auto id': False, 'description': 'hello milvus ntapnew sc', 'fields':
[{'name': 'pk', 'description': '', 'type': <DataType.INT64: 5>,
'is primary': True, 'auto id': False}, {'name': 'random',6 'description':

'', 'type': <DataType.DOUBLE: 11>}, {'name': 'var', 'description': '',

13
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'"type': <DataType.VARCHAR: 21>, 'params': {'max length': 65535}},
{'name': 'embeddings', 'description': '', 'type': <DataType.

FLOAT VECTOR: 101>, 'params': {'dim': 8}}], 'enable dynamic field':
False}

Number of entities in Milvus: hello milvus ntapnew sc : 9000

=== Start Creating index IVF FLAT ===

=== Start loading ===

=== Start searching based on vector similarity ===

hit: id: 2248, distance: 0.0, entity: {'random': 0.2777646777746381},
random field: 0.2777646777746381

hit: id: 4837, distance: 0.07805602252483368, entity: {'random':
0.6451650959930306}, random field: 0.6451650959930306

hit: id: 7172, distance: 0.07954417169094086, entity: {'random':
0.6141351712303128}, random field: 0.6141351712303128

hit: id: 2249, distance: 0.0, entity: {'random': 0.7434908973629817},
random field: 0.7434908973629817

hit: id: 830, distance: 0.05628090724349022, entity: {'random':
0.8544487225667627}, random field: 0.8544487225667627

hit: id: 8562, distance: 0.07971227169036865, entity: {'random':
0.4464554280115878}, random field: 0.4464554280115878

search latency = 0.1266s

=== Start querying with "random > 0.5 ===

query result:

—-{'random': 0.6378742006852851, 'embeddings': [0.3017092, 0.74452263,
0.8009826, 0.4927033, 0.12762444, 0.29869467, 0.52859956, 0.23734547],
'pk': 0}

search latency = 0.3294s

=== Start hybrid searching with "random > 0.5 ===

hit: id: 4837, distance: 0.07805602252483368, entity: {'random':
0.6451650959930306}, random field: 0.6451650959930306

hit: id: 7172, distance: 0.07954417169094086, entity: {'random':
0.6141351712303128}, random field: 0.6141351712303128

hit: id: 515, distance: 0.09590047597885132, entity: {'random':
0.8013175797590888}, random field: 0.8013175797590888

hit: id: 2249, distance: 0.0, entity: {'random': 0.7434908973629817},
random field: 0.7434908973629817

hit: id: 830, distance: 0.05628090724349022, entity: {'random':



0.8544487225667627}, random field: 0.8544487225667627

hit: id: 1627, distance: 0.08096684515476227, entity: {'random':
0.9302397069516164}, random field: 0.9302397069516164

search latency = 0.2674s

Does collection hello milvus ntapnew scZ exist in Milvus: True

{'auto_id': True, 'description': 'hello milvus ntapnew sc2', 'fields':
[{'name': 'pk', 'description': '', 'type': <DataType.INT64: 5>,

'is primary': True, 'auto id': True}, {'name': 'random', 'description':
v 'type': <DataType.DOUBLE: 11>}, {'name': 'var', 'description': '"',
'type': <DataType.VARCHAR: 21>, 'params': {'max length': 65535}},
{'name': 'embeddings', 'description': '', 'type': <DataType.

FLOAT VECTOR: 101>, 'params': {'dim': 8}}], 'enable dynamic field':
False}

14 BEHFED. AID—270—FAICS3ZORIILENLTVECTORT—ER—XTT X MINTNFST—HI(C
TOEZALEEW GHED) HEIE. HDHDPTUVPython 7O S LZFERAL THRIETET X9, COflC
LT, COEI>a>nBBEORTHBLIEZELSIC. AIOT7 ) r—2 3 b5 DEBROBELIERRD H
D %9,

root@ip-172-31-29-98:~/pymilvus/examplesi# sudo python3
/home/ubuntu/milvusvectordb/s3 access.py -1 172.31.255.228 --bucket
milvusnasvol —--access-key PY6UF318996I86NBYNDD --secret-key
hoPctr9aD88clj0SkIYZ2uPal03v1bgKAOc5feKo6F

OBJECTS in the bucket milvusnasvol are

KAKRKAA KR A AR KA A A KA A KA KNI AR I AN A AR XA XA A XA KX %K

<output content removed to save page space>

bucket/files/insert 1og/448789845791611912/448789845791611913/4487898457
91611920/0/448789845791411917/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611920/1/448789845791411918/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611920/100/448789845791411913/x1 .meta
volumes/minio/a-bucket/files/insert 10g/448789845791611912
/448789845791611913/448789845791611920/101/448789845791411914/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611920/102/448789845791411915/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611920,/103/448789845791411916/1c48abbe-
1546-4503-9084-28c629216c33/part.1

volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611920/103/448789845791411916/x1.meta
volumes/minio/a-bucket/files/insert 10g/448789845791611912
/448789845791611913/448789845791611939/0/448789845791411924/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
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/448789845791611913/448789845791611939/1/448789845791411925/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611939/100/448789845791411920/x1 .meta
volumes/minio/a-bucket/files/insert 10g/448789845791611912
/448789845791611913/448789845791611939/101/448789845791411921/x1.meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611939/102/448789845791411922/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611939/103/448789845791411923/b3def25f-
cll7-4fba-8256-96cb7557cd6c/part.1
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611939/103/448789845791411923/x1.meta
volumes/minio/a-bucket/files/stats 10g/448789845791211880
/448789845791211881,/448789845791411889/100/1/x1 .meta
volumes/minio/a-bucket/files/stats 1og/448789845791211880
/448789845791211881,/448789845791411889/100/448789845791411912/x1 .meta
volumes/minio/a-bucket/files/stats 1og/448789845791611912
/448789845791611913/448789845791611920/100/1/x1 .meta
volumes/minio/a-bucket/files/stats 10g/448789845791611912
/448789845791611913/448789845791611920/100/448789845791411919/x1.meta
volumes/minio/a-bucket/files/stats 1og/448789845791611912
/448789845791611913/448789845791611939/100/1/x1 .meta
volumes/minio/a-bucket/files/stats 1og/448789845791611912
/448789845791611913/448789845791611939/100/448789845791411926/x1.meta

hkAhAkk hkkhkhkkhkkhkhkhhkhkhkhA kA Ak khhkhkkhkrhkkhhkkhhkhrkhkkirkhkhkhxkx%

root@ip-172-31-29-98:~/pymilvus/examples#

ZDtT 3> TiE. Amazon®NetApp FSxN for NetApp ONTAPT—4 X kL —%FAH L T, Docker
AVTFRICAZYRT7AOYOMivusty b7y T2 EBAE L ERT 3 HEENRMICHBLET,
DY R T7YTIZED RTBMILT—ER—ADOKEEZFB L TERTT — 2 ZWNIEL. BTV %
RITTEET, INSIFTART. DockerAVTFTDRT—Z IV THRMARERIBATRITTEE

9o Amazon FSxN for NetApp ONTAP > XA R >V X% {Ep L. EC2A YRRV A Z—REEZ Ty U
V—AFARE TR EBARBEtTEEX I, VECTORT—EAR—XATFSXND'SDT—XDEZTAAE
SUFANDIRIEZELKRIAETH LT, BRMPE—B LT X RFZFRIAETEET, &5

12 AI7—270—RrH5S37O0RJNLENLTT—2E U+ GHED) TEBZH. T—E2ADT Y
2P ENEzT, LA >T. COSENE IO XIE. AmazonDFSxN for NetApp ONTAPDHERE
EEALT. KRR ART—212E%2 BB 3O DBRE THERMAERRZERICIRHELE T,

SnapCenterz{HH L 7-RNI X —F—EZR—X{R5E

CDtEU L3> Tk NetApp SnapCenterz{EFF L TRI X —F—RIR—=X|ZT—31fR
ETIRM T BIAEICOVWTEHBELEY,

NetApp SnapCenterz L feNJ X —F7 — 2R — RFE,

fce z2IE. MEFIEERTIE. BRRBETA 77U CT—T AT 7MLV BEDEBRRIBDHIAHT — X =
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BLTWB WL BHDET N—FRSATOHBELRLEDOEBENREATIOT—2MRbNd L. EHIC
AREREEZEZR. BEARIRIEORYFv—HERICESINBAEERAHD £9, Ry b7 v I T
BEERIVTVYNERDN. BRGEELCHMBLOBERZSISEILTVBREANEELTVWET, Lih-
T COERTIE. COFERT—ROEFa) T LEAUZHRIZICHRBEETT,

CDtEU T3> T, SnapCenterD’ONTAPICHFETET AN Z—T —ER—XAT7—REMilvusT—RZ L D &K
SICRETAIMNMIDODVWTEHLCEHBELET, COBITIE. BBET—XAICNFS ONTAPR Y 2—L4 (vol1) D
5IRE L7ENAS/N w  (milvusdbvoll) Z{ER L. Milvus? 5 X 2T — X BICRIDONFSA ) 2 — L4
(vectordbpv) ZEAHALE L7 MERRELTLLIEEIWVW: "CE5% ZE/ZE L) SnapCenter/\w I 7w 7
J—2 70—

1. SnapCenterAY > ROERITICEAIT IR M ERELE T,

e _ o 10,182.82.137 - shiva snapoenter

W " SnapCenber X +

&= ¥ & © Mot seouwre  HHpslocalhostB 146 Hast#

N NetApp SnapCenter®

Name =

b

Host Details

R O @ i

Host Name  nods?

Host 1P 10.63,150.204

Overall Stats @ Sunning

<ceD00Z05548-1 e i i
System Stand-alone

Credentials ’

oo o Plug-ins  SnapCenter Flug-ins package 1.0 for Linus

Slorage Rk

£ More Options : Poct, inssall Path, add Flug-ins..

it is recommended to configurs Credential with non-root wuser 3of
from waing the Yoot Credentlsl 1o a non-root Credential snd dai

Total 8

2 AL =TS0 %A VR M=)ILLTRELET, BMLEKRI DS, [FOMBOF TS 3 V)% &
RLET, 47>O—RLIEANL=SF S0 VICBHLTHSBIRLE T, "NetApp Automation
Store DEE"s TSI A VXA M=)LL. BREZREFELEI,
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o Name
o Storage Footprint
o Raspurce Settings

| 4 Summary

Maodify Storage Storage Resource

Summary

Mame

Type

Host sealesarary

Mount Polnts

Credential Name

Storage Footprint

Storage System Vaolums

Custom Resource Parameters

LUM/Qtree

-

rrevos

5. Python R 7 U 7 b ZERA L TSINASAT Y MCT—2%ZHBALE Y, SEIDT—IXTlE. Milvush'izfH

$23N\v Ty FRU) Tk Tprepare_data_netapp.pyl ZZE L.

L=T 1 VI AT LD ST —32%77v>alFlLT,

fsyncy AX Y RZETLT. AR
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root@node2:~# python3 prepare data netapp.py

=== start connecting to Milvus ===

=== Milvus host: localhost
Does collection hello milvus netapp sc test exist in Milvus: False

=== Create collection "hello milvus netapp sc test ===

=== Start inserting entities ===
Number of entities in hello milvus netapp sc test: 3000
=== Create collection "hello milvus netapp sc test2 ===

Number of entities in hello milvus netapp sc_test2: 6000

root@node2:~# for i in 2 3 4 5 6 ; do ssh node$i "hostname; sync; echo
'sync executed';" ; done
node?2

sync executed
node3
sync executed
node4
sync executed
nodeb
sync executed
node6
sync executed
root@node2: ~#

6. SSNASAT Y FHDT—R%=HEZELEF T, COBITIE. X1 LR 12024-04-0821:22] DT 74
JLHY Tprepare data_netapp.pyl X7 U FRICK>THERETNTULE T,
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7.

root@node2:~# aws s3 1s —--profile ontaps3 s3://milvusdbvoll/
--recursive | grep '2024-04-08"

<output content removed to save page space>

2024-04-08 21:18:14 5656

stats 10g/448950615991000809/448950615991000810/448950615991001854/100/1
2024-04-08 21:18:12 5654

stats 10g/448950615991000809/448950615991000810/448950615991001854/100/4
48950615990800869

2024-04-08 21:18:17 5656

stats 10g/448950615991000809/448950615991000810/448950615991001872/100/1
2024-04-08 21:18:15 5654

stats 1og/448950615991000809/448950615991000810/448950615991001872/100/4
48950615990800876

2024-04-08 21:22:46 5625

stats 10g/448950615991003377/448950615991003378/448950615991003385/100/1
2024-04-08 21:22:45 5623

stats 10g/448950615991003377/448950615991003378/448950615991003385/100/4
48950615990800899

2024-04-08 21:22:49 5656

stats 1og/448950615991003408/448950615991003409/448950615991003416/100/1
2024-04-08 21:22:47 5654

stats 10g/448950615991003408/448950615991003409/448950615991003416/100/4
48950615990800906

2024-04-08 21:22:52 5656

stats 10g/448950615991003408/448950615991003409/448950615991003434/100/1
2024-04-08 21:22:50 5654

stats 10g/448950615991003408/448950615991003409/448950615991003434/100/4
48950615990800913

root@node2:~#

Cmilvusdbl YUY —XDEEESIL—7 (CG) SnapshotzERLT/N\v I 7 v THEBT S
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v [ snapCenter x  +
£+ r O O Notsecure  Rigsy flocalhost8146/PluginCreatorinventoryProtect/Protectindex?Resource Type = Storage 20 ResourcefiHost= nul & PlugmMame=Storage# b+ o 2

M NetApp SnapCenter®

Storage ‘ Resource - Details

o | Nartie Detalls for selected resource
] Name
w 20 mibwusdb
Type turage Resour
ﬁ 2a mikusnode2
Haost Name
| 20 vectordb
LI Mount Points
2 volumebackupl
:-l e = Credantisl Name
— Plug-in name
Last backup
A Resource Groups aleserver] mssola cal_Starage_milvusdt
Policy
Storage Footprint
SV Yolume Junction Fath LUN/Gtrae
iby
Custorn Resource Parameters
Koy Value
Total &

NV DTy THEZETANT 30, Ny o7y 77O RICHLVWT—TILZEMT 5D NFS
(S3NAS/\Tw k) hEo—EDT—2%HIFRL £ L7

COTARTIE. Ny o7y TRICEMDFLVWIALY 3 Y, REROL Y>3y, £RERETRD
Lo a>zER LIS FTIAZBRLTLLIETV, COLSBREEIE FTLLWIAL IS 3 roAEMEN
BHIC. NIRA—T—EZR—AEZEDREICRTHVENHD XTI, 7 X

IZ. Thello_milvus_netapp_sc_testnew] X Thello_milvus_netapp_sc_testnew2] A DFL WAL T
IUHMNBAINTVET,



root@node2:~# python3 prepare data netapp.py

=== start connecting to Milvus ===

=== Milvus host: localhost ===

Does collection hello milvus netapp sc testnew exist in Milvus: False
=== Create collection "hello milvus netapp sc testnew ===
=== Start inserting entities ===
Number of entities in hello milvus netapp sc testnew: 3000
=== Create collection "hello milvus netapp sc testnew2 ===
Number of entities in hello milvus netapp sc testnew2: 6000
root@node?2: ~f
9. BIDSnapshotM5S3NASNAT Y FDTILU X R T7EERTLE T,
Job Details X
Restore 'scaleserver1.mssglanf.local\Storage\milvusdb’ T
« ¥ Restore ‘scaleserver1.mssglanflocai\Storage\mibvusdb’
v v scaleserverl.mssglanf.local
v Restore
v * Validate Plugin Parametars
L * Pre Restore Application
o ® File or Volume Restore
o ¥ Recover Application
v » Cleaning Storage Resources
o * Clear Catalog on Server
v » Application Clean-Up -
© Task Name: Restore Start Time: 04/08/2024 2:37:21 PM End Time: 04/08/2024 2:37:55 PM '..
View Logs Close

23



10. PythonX 27 ) 7 k& ER L T. Thello_milvus_netapp_sc testy JL 2> 3>
¢ Thello_milvus_netapp_sc test2] AL 2> 3> DTF—XEZ&RIELF T,

root@node2:~# python3 verify data netapp.py

=== start connecting to Milvus

=== Milvus host: localhost

Does collection hello milvus netapp sc test exist in Milvus: True
{'auto id': False, 'description': 'hello milvus netapp sc test',
'fields': [{'name': 'pk', 'description': '', 'type': <DataType.INT64: 5
>, 'is primary': True, 'auto id': False}, {'name': 'random',
'description': '', 'type': <DataType.DOUBLE: 11>}, {'name': 'wvar',
'description': '', 'type': <DataType.VARCHAR: 21>, 'params':

{'max length': 65535}}, {'name': 'embeddings', 'description': '',
'"type': <DataType.FLOAT VECTOR: 101>, 'params': {'dim': 8}}]}

Number of entities in Milvus: hello milvus netapp sc test : 3000

=== Start Creating index IVF FLAT ===

=== Start loading ===

=== Start searching based on vector similarity ===

hit: id: 2998, distance: 0.0, entity: {'random': 0.9728033590489911},
random field: 0.9728033590489911

hit: id: 1262, distance: 0.08883658051490784, entity: {'random':
0.2978858685751561}, random field: 0.2978858685751561

hit: id: 1265, distance: 0.09590047597885132, entity: {'random':
0.3042039939240304}, random field: 0.3042039939240304

hit: id: 2999, distance: 0.0, entity: {'random': 0.02316334456872482},
random field: 0.02316334456872482

hit: id: 1580, distance: 0.05628091096878052, entity: {'random':
0.3855988746044062}, random field: 0.3855988746044062

hit: id: 2377, distance: 0.08096685260534286, entity: {'random':
0.8745922204004368}, random field: 0.8745922204004368

search latency = 0.2832s

=== Start querying with "random > 0.5 ===

query result:
-{'random': 0.6378742006852851, 'embeddings': [0.20963514, 0.39746657,
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0.12019053, 0.6947492, 0.9535575, 0.5454552, 0.82360446, 0.21096309],
'pk': 0}
search latency = 0.2257s

=== Start hybrid searching with "random > 0.5° ===

hit: id: 2998, distance: 0.0, entity: {'random': 0.9728033590489911},
random field: 0.9728033590489911

hit: id: 747, distance: 0.14606499671936035, entity: {'random':
0.5648774800635661}, random field: 0.5648774800635661

hit: id: 2527, distance: 0.1530652642250061, entity: {'random':
0.8928974315571507}, random field: 0.8928974315571507

hit: id: 2377, distance: 0.08096685260534286, entity: {'random':
0.8745922204004368}, random field: 0.8745922204004368

hit: id: 2034, distance: 0.20354536175727844, entity: {'random':
0.5526117606328499}, random field: 0.5526117606328499

hit: id: 958, distance: 0.21908017992973328, entity: {'random':
0.6647383716417955}, random field: 0.6647383716417955

search latency = 0.5480s

Does collection hello milvus netapp sc test2 exist in Milvus: True

{'auto id': True, 'description': 'hello milvus netapp sc test2',
'fields': [{'name': 'pk', 'description': '', 'type': <DataType.INT64:
>, 'is primary': True, 'auto id': True}, {'name': 'random',
'description': '', 'type': <DataType.DOUBLE: 11>}, {'name': 'wvar',
'description': '', 'type': <DataType.VARCHAR: 21>, 'params':

{'max length': 65535}}, {'name': 'embeddings', 'description': '',
'type': <DataType.FLOAT VECTOR: 101>, 'params': {'dim': 8}}]}

Number of entities in Milvus: hello milvus netapp sc test2 : 6000

=== Start Creating index IVF FLAT ===

=== Start loading ===

=== Start searching based on vector similarity ===

hit: id: 448950615990642008, distance: 0.07805602252483368, entity:
{'"random': 0.5326684390871348}, random field: 0.5326684390871348
hit: id: 448950615990645009, distance: 0.07805602252483368, entity:
{'random': 0.5326684390871348}, random field: 0.5326684390871348
hit: id: 448950615990640618, distance: 0.13562293350696564, entity:
{"random': 0.7864676926688837}, random field: 0.7864676926688837
hit: id: 448950615990642314, distance: 0.10414951294660568, entity:
{"random': 0.2209597460821181}, random field: 0.2209597460821181
hit: id: 448950615990645315, distance: 0.10414951294660568, entity:
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{'random': 0.2209597460821181}, random field: 0.2209597460821181
hit: id: 448950615990640004, distance: 0.11571306735277176, entity:
{"random': 0.7765521996186631}, random field: 0.7765521996186631
search latency = 0.2381s

=== Start querying with "random > 0.5 ===

query result:

-{'embeddings': [0.15983285, 0.72214717, 0.7414838, 0.4447149¢6,
0.50356466, 0.8750043, 0.316556, 0.7871702], 'pk': 448950615990639798,
"random': 0.7820620141382767}

search latency = 0.3106s

=== Start hybrid searching with "random > 0.5 ===

hit: id: 448950615990642008, distance: 0.07805602252483368, entity:
{"random': 0.5326684390871348}, random field: 0.5326684390871348
hit: id: 448950615990645009, distance: 0.07805602252483368, entity:
{"random': 0.5326684390871348}, random field: 0.5326684390871348
hit: id: 448950615990640618, distance: 0.13562293350696564, entity:
{'random': 0.7864676926688837}, random field: 0.7864676926688837
hit: id: 448950615990640004, distance: 0.11571306735277176, entity:
{"random': 0.7765521996186631}, random field: 0.7765521996186631
hit: id: 448950615990643005, distance: 0.11571306735277176, entity:
{"random': 0.7765521996186631}, random field: 0.7765521996186631
hit: id: 448950615990640402, distance: 0.13665105402469635, entity:
{'random': 0.9742541034109935}, random field: 0.9742541034109935
search latency = 0.4906s

root@node2:~+#

N REFLEFEYBNED T —ERN—XFELABVWC L ZHRLE T,
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root@node2:~# python3 verify data netapp.py

=== start connecting to Milvus ===

=== Milvus host: localhost

Does collection hello milvus netapp sc testnew exist in Milvus: False
Traceback (most recent call last):
File "/root/verify data netapp.py", line 37, in <module>
recover collection = Collection(recover collection name)
File "/usr/local/lib/python3.10/dist-
packages/pymilvus/orm/collection.py"”, line 137, in  init
raise SchemaNotReadyException (
pymilvus.exceptions.SchemaNotReadyException: <SchemaNotReadyException:
(code=1, message=Collection 'hello milvus netapp sc testnew' not exist,
or you can pass in schema to create one.)>
root@node?2: ~4

BRe LT, Xy k7 v 7DSnapCenterz AL TRIZ—FT—HR—IXDT—4H LONTAPIZ & % MilvusD
T—REFRETDCIF FICT—ROEBEEMHIRDERINIER (MEFHIELRY) T, BERICKTAX
Jw h%H75LET, SnapCenterTld. BEUDH BNV I 7Y TEERL. REBT—RXIVIANTER
ATEZD. BHARAAFDET A T 7AW =T 4 AT 7AINBEOEELRT—R%E. \N\—R R4 TDE
EPZOMDOBBICL ZBEADNSBRICFETETET, CNICED. EEORMHHLESNZLEITTEL, &
BORELEDBENSHEREINE T,

Dt arTlE RAMODEY TV ARL—=UFS940DA R N=ILEWR. BARXRLRATFY
T3y hEEFORIZ—T—EAR—=ZAD)Y —ZADERB Y. ONTAPICIFES 2T — 2% 1R&J 7=

ICSnapCenterz 19 2 FEZ AL X LTce oo BE Y I —TFDSnapshotzfEB L TNy I 7y T&E
7L, SSNASNTY FADT—RZRRIET 25 EICOVTHRBNALF L7

IHIC. NI 7y TRICRE X IFRBYBRIEDMER ENZ >+ VA E I al—bLELE, TD&LD
%A, SnapCenterCLAHIDSnapshoth' 5 7LV A R 72RTITD . FrLLWIL I 3 U EMSN3HI
DREICRI A —FT —EAR—2ERIENTEEHD. T—EAR—ADBEUIMITINE T, BFEDRS
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NetApp SnapMirrorzfER L 77+ X&) /N
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Vector Database Benchmark
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Qps (more is better)
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VMware vSphereIRiz & KubernetesiRiE D

Management network
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FRICOVTIE. UEOEI > 3V THEALE T,

vm-kube-master-01 vm-kube-master-02 vm-kube-master-03

wle-A800-A-02
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iSCSI 100Gbps network

vm-kube-worker-15 vm-kube-worker-18

VMware vSphere

vm-kube-worker-16 vm-kube-worker-19

vm-kube-worker-14 vm-kube-worker-17 :
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DI 3 UTIE MivusT—ER—X% T X M LR CBABREZEBNLE T,

“FERINTA T v I X241 FIEDiskANNT G,

*ROFTIE. RIT1536TE500F DAY MILZEFERATIHED. XXV RT7OVEREY V5 X XEEDLERZ R
LTWET, 7T RAREETIE. T—RXDOEDIAHLIEARDORELICHDDREIEL B> TWVWB Z ehbh
MWD ELT VFRARAREBETIE. JTUDON— I ZAILLATOIDREZR7OYEY 7y Ik
RNTeHDITFEBINE LT

* Queries Per Second (QPS ; 1#M&HB7O DI T UE) DBENGIEV T RAAEBRETIIE<BD F LA ExL
WLARILTIEHD FEHATLT

Metric | Milvus Standalone _| Milvus Cluster

QPS @ Recall 10.93 @ 0.9987 18.42 @ 0.9952 +40%
p99 Latency (less is better) 708.2 ms 117.6 ms -83%
Load Duration time (less is better) 18,360 secs 12,730 secs -30%

ROBIE. A L= 0 FRE2DLATYIREFIOPS (1MHTDDARNIBR) HY. TETEHIH
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Summary

Cluster Latency Total OPS

100K ops

75K ops

\ 50K ops |
W \_L‘\/ 25K ops

Ops Oops 4/UA\"-—~

17:30 18:00 18:30 19:00 19:30 20:00 20:30 AR 21:30 17:30 18:00 18:30 19:00 19:30 20:00 20:30 21:00 21:30

== gverage == min == max == wle-a800-a-01 == wle-a800-a-02

KDL a>TlEG ANL=UNT =TV AOEBERIBZICOVWTEHRALE T,

J—oO0—R7x—X X— NI (fiil (=}

TF—H2DEDIAH IOPS 1. 0005k

LV

KRR LA Y —FOREL
L1TF>> 400 usecskiH
J—s0O—R HAMD/EZIAMAERE (FICES

AFH)

IOt X 64KB

2T IOPS E— 285147, 000
L1y 400 usecsF i
J—s0—R 100%F v v aFAED
IOt X FIZ8KB

AR E7OYDMivusT 5 XA R EMilvus 7 T X ZDEHDINT #— 2 ABEEICEITVWT, A L—=21107
A7 71 IILOFBZRTLET,

*ZAXYRT7AOVRIBE I SAZRBOEA T, 1I07OT7MIILHA—BLTWS e EREINF LT,
*E—7JIOPSDEI. 7 F7RAFTREBEADI A7 > MIHZWVWI ENRERATHZEIEMEDH D £7,

vectorDB - Postgresz 5 L 7=\ > F(pgvecto.rs)

VectorDB-Bench% {8 L T. PostgreSQL (pgvecto.rs) ICRHLTRDT7 o> a>vERTLE LT
PostgreSQL (4FICpgvecto.rs) D3y kT — k& —/\#EHICRAT 25 MITRDEED TT,
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Management network
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1 | LA

wle-A800-A-02

Postgres
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igCSl 100Gbps networkl docker

ZDt U 3> TlE. pgvecto.rszfEA L TPostgreSQLT —AR—X =T X M LIERCBERZHBLE T,
*TAMDA VT VI ZARZATE L THNSWE ER L 7=DiF. 7 X MEFICpgvecto.rs TDiskANNZ ffEF T F 43

Mol T,

*F—RAEDIAHT T —XTlE. RIT768M1000ARY MLH 5% B CohereT—Xty hEO—RLF LT

DOt RICIF4. 58D F LT=,
*JT)T7x—XTlE. 1#8H=O0o TV (QPS) 1£1,068. ') I—JLI30.6344T L7z T DIIN—F
VRAIINLATIOINE20T UM TRESINE LT VR ATLDIFLALE T, 25472 FCPUIF100%DRE

BTHELTVWELT=

ROEIE. A L= 05 XZDEFHIOPS (1M HID DALNLIBE) Ry, TEIFHRI ML —JEEFZ
T~LTLETD,

Summary

The following section presents the key storage performance metrics.
image:pgvecto storage perf metrics.png["AN/HARAT7OTZRITR. FLIFETA
ENTCRBZRIH")
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.%<~-. DB
',),,7' Benchmark

Vector Database Benchmark

Note that all testing was completed in July 2023, except for the times already noted.

Search Performance Test (10M Dataset, 768 Dim) A

Qps (more is better)

Pgvectors-20c_250g 001 |, :.0c5
Milvus-20c_250g 002 [ 106

Recall (more is better)

Mitvus-20c_250g_002 |, 0.9842
Pgvectors-20c_250g 001 | 0. 344

Serial_latency_p99 (less is better)

Mitvus-20c_250g 002 | 15.8ms
PgVectors-20c_250g 001 |, 20ms

VectorDBBench {8 L 7=Milvus & & U'PostgreSQLD /N T # —< > ARERFEICE DWW T, RO e xR L £
L/T:O

* AT YU REAT I HNSW
* TRty bk I 768RITTI000ARY MLOIT

pgvecto.rs(&0.6344M 1) 1—)LT1,068MQPSL — kZ3ZRK L. Milvusid0.98420 ') 1—JLT106(MDQPSL — k
ZERLF LT

T OREEHNBETNSIHBE. Mivusidpgvectors&kDH/NXT =TIV IBEL. JTUCCICEEYT ZIE
BORENELKABDXT, L. 1WBDDI T VBN EDEELRBRTHBHE. pgvecto.rsidMilvusz

BRFEd, =L, pgvectorsENML TEIFEINZ T—2DMEBIFEL . BEERDHNI7T%HEEFBRLIERT
HBZEITEETIHRELRHD XY,

INT =V AREICEDCEHR .

NT A=V ADKREEICEDIWVWT, RO ez L £ LT,
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MilvusDI/OZF 07 7 JLIZ. Oracle®SLOB%G ¥ DOLTPT —2 O— RICK K BUTWVWE T, XNV FI—713.
T—ROWMDIAH. FEtLE. JTUD3IDOTT—XTHERINTUVWET, VIHARMEITEIC64KBDEZIAH
NMIBTHEEAITONETH. 2TV 71— TIFBKBDFHAE D AEIC{TTHONE T, ONTAPIEMilvusDI/O&
HEBEYICNIBTZ X EFLTVED,

PostgreSQLOIIOTAT7 7 A ILTIE. RELI ML —IT7—00—-FREELIFEA. XEURDOEREHDHE
EITRTHBHD. VTV T —XHICT 1 RVI0ZHER T LIFTETEFEATL .

DiskANNIZ. R L —2ZZERHE T BTcHDEER T/ /O LTEHBLTVWET, ChicEb. X7
LXEVIRRZBZT-NRT Z—DBREDMENGR T —) VD AIERICHRD £F, /L. HNSWRE DA
YAXEURTMIDBA Ty I X%Z2EALT. ARL=—INT+—IVRADEMLZHILTZCIFIFCA
EHDFEE A

Floee AT YIREZATHHSNWDIEE. VIV T —XTRML—IHBEEREBEZRI-LAEVIEHE
BICIELF 9, HSNWIE. RAGTZ FUr—2 a3 B R—h§E3RIX—FT—EAR—A TROLEERIRIED
I—XT9o DFED. ARL=SDNTA—=IVADINSDT IV r—2a >IN T +#—< > XU
REKFETZIEHD FHA
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