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1. "EREPEFE P {ERKubbernetesi& & MilvusEEE¥"
BEFEFHEMTE. AWEMEMESENMEEE S mEIRRIY Bk, E4TH. HITEFEHANSA
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2. "Milvus5Amazon FSxN for NetApp ONTAP—S 41X R XN E 4"
EATH. HNTAFAEEECSTHERSEHIEE. UKRITEERTNetApp ONTAPHIAmMazon FSXxNH
HIDockera 23 P& M= EIERE (Milvus standalone)iF &,

3. "{EFANetApp SnapCenterfRiF A S HIEE, "
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FEamSnapMirrord{a] N R 2 IR FER B A MM E R R,
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ERXEHIEESONTAPTHER R S REAEANNEMMEREES. RINNITEETXBESYEEIR. FN
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WHRHEERE. MEERIEENFUSRMESHEESEMAMEER, XFES I DREGIE AR HIE
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EMilvusEEE P, I Ie]LUERPulsarslKafkalENEES 2. ZiFMilvusEEEE o] SEth 7z (£
BEATEEE . T RENFSHKafka. NetAppZEONTAP 9.12.1 B EARAFi#1T T2
(D s ECHEBHRELIRRHEL 8.759.1 R BB AR B HINFSVA FlLinuxERARR T 28
HRTEE TNFSIE TKafkab Rl gE A MY B EE B "NFSall, WREIH{FHNetApp NFSHE
RARIEITKatkaX—EBAHNE ZRNEBRNME, BRE- "IHiEE,

3. ZMIMNetApp ONTAPEIE T —NFSE. HEIL T 1270k ALE. §1MEEEB250 GBHEESTE, FiE
FANETREREB AR, B0, FHITEE— 1 EEE. HPFSPVEES0 GB, ELIR TEMPV YAMLX
HZ—THRBEZEMAEE,; BIISHEER2MEXY, EEIMXHEH. storageClassName=I&EH"ERIA"
F B FEMERENFESIPVEEH—H,

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
- nodeb6
root@node2:~#

4. IFFPV YAMLX #1117 "kubecl Apply"ds < LRI A E. SAR{ER kubecl get pvIRIEE BIEIE)
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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: ~#

S. NTEMEEFEIE. MilvussziFMinio. Azure BIbFISIFEMRIZFMBARAST R, TSP, FHIVEEASS,
R B REIINER FONTAP S3H1StorageGRIDIF R 7Zfi#, FHANERAHelmEBEMilvus&EE$, MMilvus T &l
B FTHEEX Hvalues.yaml, IBEFMMR. 7 HEFHITEERXEPEABvalues.yamIS i,

6. HMfRE N ERD B sorageClass" iR & A "efault". BIEHE. etd". Zookekeeperfllbookkeeper,
7. TEMInlOESH. ZFAMInIO,
8. MONTAPZ,StorageGRIDIT RIFECIENASEME D ER. HEAMNREFFHTIERE S SEIMBS3IH,

FHAFHHEH A AR H RS SHSH RS SEHH
# External S3
# - these configs are only used when “externalS3.enabled” is true
FHAFH A H AR
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

9. fFRIEMilvusEREZ Hil. 15M1RPerbestentVolumeClaim (PVC)REEEAILRIE B AR,



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

10. {EAHelmAvalues.yamIEZE X2 F B EIMilvusEEEE,

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@node?2: ~#

1. I8jEPersentVolumeClaims (PVCS)BPIR o

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-pvi4 250Gi 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 250G1 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:~#



12. KBEPodHIIRES,

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

NAME READY STATUS
RESTARTS AGE IP NODE NOMINATED NODE
READINESS GATES

<content removed to save page space>

EHRPodIRS J running (EE1EE1T) BRI TR T /E

13, SM5EMilvusFINetApp It R 77 fE R ET RS NATREL.
° ff8"prepy_data_NetApp_new.py" Pythonf2FE 5 N3,

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 updateZ 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: ~#

° f§E/A"verify_data_NetApp.py" Python X4 iZEEIRE,

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

=== Milvus host: localhost ===

Does collection hello milvus ntapnew updateZ 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': 'wvar',
'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 update2 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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T3 ERAmazon FSxN &R FNetAppHm 2 IR ER R A =1 BEMilvusEEE,

Milvus 5 Amazon FSxN for NetApp ONTAP—X {41 R W E S

EXTHR. BMFETPHEREHEERRE LUK EDockera 2 HIAmazon FSxN for NetApp ONTAPH
B B E LR E(MilvusIRiL ) B S I,

EHEHEREHREETREZMEZMNE. LHENTEELESEEHIEMRNTHEMEIERNNERER. &8
oo ETFzBEERMETYT BY. IFEMEEERER. LUK AN KWFIEEMNET@RHNE R, XHFET LU
REEETFREFSEENRANESHHAERMEKNER, HX. aFERESTAMMNAERE. FAaTLL
EAREHIRMIE Z BIEFIEIE. MMRAREMBEERSIEERNXG. HAREMEERIISHLEREEREIR
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Customer Data and Milvus config data /

Amazon FSXn for
NetApp ONTAP

1. 8#5& B T NetApp ONTAPHJAmazon FSxNSEfl. HIZFVPC. VPCRLBEMFRAIFMER. BIFEEC2
SHINEELER, BXEFMAEE. BB EIILA- https://us-east-1.console.aws.amazon.com/fsx/home?
region=us-east-1#file-system-create

2. RIEEC25:fl. HIRVPC. LA FM5Amazon FSxN for NetApp ONTAPEFIKIVPC. L&A FMIT
fido

3. A< "apt-get install NFS-common"&ZNFS-common. Ff#M"sudo apt-get update" BN E(E B
4. QIB—MEEXMHFR. FHELXHE EiEFHAmazon FSxN for NetApp ONTAP,

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:~$

5. fEEF3"apt-get install"ZZEDockerflDocker/fE &,
6. EFDocker compose. yamIX{HiZEMilvusBiEE, Z XA MMilvusih T,
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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 .ymIXHY"volumes"2B53H. ENetApp NFSHEEE = AT EI BN AIMilvus B8 8812, L
HREetd. minioflstandalone.CheckdIHIE&TE "HiRED: dkder-compose. yml" B XymIEKHFLHE S

8. IIFE A H R H,

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$ 1s -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. M8 & docker-compose. ymIXX{4# B RHiEiTdocker-compose up -do

10. {BEMilvus B 2R,
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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:~$

M. AT RIFREHIEEREEHIEEAMazon FSxN for NetApp ONTAPHRIIEEThAE. F{ 118 7 Python Milvus
SDKHIPyMilvustI R BIFEF. fEF"apt-get install python3-NumPy python3-pip" & ENEMIREEL. FHE
F3"pip3 install pymilvus"ZZEPyMilvus.

12. ISFAEE3EE S Amazon FSxN for NetApp ONTAPRIEUE S NF1IEER (%,

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/examples# 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

10



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-8256-96cb7557cd6c/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. fEAverify_data_netapp.pyBlZAsi& 2 i ERE,

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

'type': <DataType.VARCHAR: 21>, 'params': {'max length': 65535}},

11
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{'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 sc2 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':
'', '"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. (IRE P F LB SIHAR RE)ERELHIEEPVILHAITERHNFSEIE. FILUERE 2 AIPythoni2
FFHTINIE B30, ATFSLBIE R PREIN N H N BIZF PR EGHI TR E R,

root@ip-172-31-29-98:~/pymilvus/examplesi# sudo python3
/home/ubuntu/milvusvectordb/s3 access.py -i 172.31.255.228 --bucket
milvusnasvol --access-key PY6UF318996I86NBYNDD --secret-key
hoPctr9abD88clj0SkIYZ2uPal03vl1bgKAOc5feK6F

OBJECTS in the bucket milvusnasvol are

R b b b b b b b b b b b b b I b b b b b b b b b b b b b b b b b b b b b b 4

<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 10g/448789845791611912
/448789845791611913/448789845791611920/100/448789845791411913/x1 .meta
volumes/minio/a-bucket/files/insert 1og/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 10g/448789845791611912
/448789845791611913/448789845791611920/103/448789845791411916/1c48abbe-
1546-4503-9084-28c629216c33/part.1

volumes/minio/a-bucket/files/insert 10g/448789845791611912
/448789845791611913/448789845791611920/103/448789845791411916/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611939/0/448789845791411924/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611939/1,/448789845791411925/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
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/448789845791611913/448789845791611939/100/448789845791411920/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611939/101/448789845791411921/x1 .meta
volumes/minio/a-bucket/files/insert 10g/448789845791611912
/448789845791611913/448789845791611939/102/448789845791411922/x1 .meta
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913,/448789845791611939/103/448789845791411923/b3def25f-
cll17-4fba-8256-96cb7557cd6ec/part.1
volumes/minio/a-bucket/files/insert 1og/448789845791611912
/448789845791611913/448789845791611939/103/448789845791411923/x1 .meta
volumes/minio/a-bucket/files/stats 1og/448789845791211880
/448789845791211881,/448789845791411889/100/1/x1.meta
volumes/minio/a-bucket/files/stats 10g/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 1og/448789845791611912
/448789845791611913/448789845791611920/100/448789845791411919/x1.meta
volumes/minio/a-bucket/files/stats 10g/448789845791611912
/448789845791611913/448789845791611939/100/1/x1.meta
volumes/minio/a-bucket/files/stats 1og/448789845791611912
/448789845791611913/448789845791611939/100/448789845791411926/x1 .meta

RR IR b b b b b b b b b b b b b I b b b b b b b b b b b b b b b b b b b b b b 4

root@ip-172-31-29-98:~/pymilvus/examples
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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 1 in 2 3 4 5 6 ; do ssh node$i "hostname;
'sync executed';" ; done
node?2

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

6. I0IFS3 NASTEE D ERFPEVEIR. TEARfIP. BYE)E/9"2024-04-08 21: 22"HIX =2
F"prepy_data_NetApp.py"HIZ<GlIZEAY,

sync;

echo
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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:~#

7. A" Ivusdb"F IR —H A (CG)IREBRENER
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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. M E—"MREBHITS3 NASTEE D ERIVTE2E R,
Job Details
Restore 'scaleserver1.mssglanf.local\Storage\milvusdb’
« ¥ Restore ‘scaleserver1.mssglanflocai\Storage\mibvusdb’
B v scaleserverl.mssqlanf.lacal
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
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10. fEAPythonfilZsd&iE "hello milvus_NetApp_sc_test"#1"hello milvus_NetApp_sc_test2"&E & AIEIE,

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 1id': False, 'description': 'hello milvus netapp sc test',
'fields': [{'name': 'pk', 'description': '', 'type': <DataType.INT64:
>, '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,
0.12019053, 0.6947492, 0.9535575, 0.5454552, 0.82360446, 0.21096309],

5
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'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:
{'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, 0.44471496,
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:~+#

. WIESIEEPESTBEFEI IS EFITELHMIKE,
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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

B2, fEANetAppAISnapCenterfRiF K E LRI LR AN IE B EONTAPHBIMIilvusBIE A E PR T EXBIL
#. THETHUEREMEXEEZNTIL. FIINERHIE. SnapCenterfeif 62 —HHIE R HHITREHIEM
8. MmHERXBEHRE(GIMNBRASASANESAX ) F 2 EERHEREMPEMER. XFMNAIUBLEEE

B, EET ARG LEHINE AR S5 HK.

FEATR, B TER T AMAECESnapCenter ARIFIEEEONTAPHEVERIE. BERIREEN. REMEEFiEHE
HFURERABE X RBREITMAREBHIEEFEZRR. N FNTERT T NEER —BMHARRBHIITENHIE
IES3 NASTEE 7 ER P BV EHE.

tESh BATERB T N ELIEFTLERFELHRERBR . EXME R T, SnapCenterfET MITHIRYRER
HITR2RER. NMiRREHERER LUEREIFINFES ZRiBPRES. MMERFBUBERNTEE. XMIGHE

ERENENBRNINENEZEFARGIFEEER. TURARMEIIPVSIERN T2, MA%PER. Fit. NetApp
HISnapCenteri™= Al & P IR 3R K FI S BYAR/R 75 2 R SEIL R RPN E 1,

{EFINetApp SnapMirrori#{T A MM E

TIRIEIE T NetApp AR £ HUHEEAR 75 ZBISnapMirror R E (RHETRE ).

fEFANetApp SnapMirror#{TA MR E
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Milvus Cluster Milvus Cluster

Subcompanants Subcomponants
ety Coodd Dt Caard i Coond Rool Coard Ty Coodd Bata Coafd et G Root Ceard
| Crusry Hode | Dota Hode Index Hode | Praxy | Grumry Hode | Pata tede Index Node i Praxy
Reilable Stotos = - - Relioble Stoles
Dbjecs Jooroge | - Koy~ Yok~ Wiabo~Fhoe e Cbtec droge | Wby -V Lheta-Sicee

[ T T R N [ I S W T vw Ty

T ¥ TevyTywg? L
Buckat Fila

=
o T

—- Cloud
o [ * Service

Providers

MetApp SnapMirror i :
/ Data Mover I{ FSify m !

REMEXN FRIFEREMIEFENTEENATAREXER. LHEZ R CEEESHMUENRNITE 0BT
RRAENER. FHOMIMELRRERE RESATHREALAERINEH(BINRASRE. BAREHMLERE)
Bt SRR ERIBIT. NTFRMRXELIEFNNAREFRE. X—RAANER. RABIEERSERITAIES
BT EREE RN SHR. N SBARNRKMERE T RE A ISR AREMEMEHET EIH RERE RS M
iR SZIESM, XEEINetAppHIEE FI~ mEREMIRUEHTTSnapMirror. EHRF (MRS
KBV, Eib. REMERNXZ—FFRIFER. MEEERARTENSMHNREMIEFEEEN— M XBAME D

NetAppHISnapMirroraJ {2 it M—"NetApp ONTAPZEITHIZR 2 5 — MFEIT IR EBIEE R, TE2ATRHE
%2 (Disaster Recovery. DR)FIEGHERG R, AREHREEFEH. L TEBTFHERSIFMZMEIFTEZE]
JE%UE;‘E%HEO XTELEHITERABUBR RS AEFEN. NMRS TEZS T TanBiEEENERNRE

MEHIEES ZFHINtApp R SRRAEEBES NS

1. Al B4 NetAppRURE SR L REBIRBENE R BEIR. Eal USRI ER T EMB eI TN I
713, F¥EAmazon FSxN for NetApp ONTAPF1Google Cloud NetApp Volume (GCNV)EF =X RATF =&Y
B EIMAE,.

2. A E . NetAppH U REZEALZIFEEART X RETENLEAEH. HENEZENMISER. MR
A, XFIREN LR BT LUEIE NetApp instaclinstServerAiRSS = S MR B AMEE IR L. W FRER
MEBESIRSIRMAR. instaclinstori2tHIFM L 9RS

3. RIEM: NetAppHVES RILIEAI LR EMIEHRE AAMIREIE. fliN. ERRSEFERNSBRITERNRE
1RIF. EXEIFMER. GRVREFINEEERA. MaRRVRIFREBR.

4. AL RERER. BEIEFMETENtAPp RS = F R USRIV S ESME, NRARFZEIRME, &
A BURRIREI o BefiTAT LAFIFANetApp SnapMirrorG#iEB MRIEBER R R RZTFR.

5. BlFr: NetAppHURE =R REA] LUBIT 1R M Rim AR S A E AR BIA R RINIREIFERE, NetAppE=
FRBIFTRI AR, fHli0Amazon FSxN for NetApp ONTAP. Azure NetApp Files#1Google Cloud NetApp
Volumes. ER=ARSZIRMEBENCIFH~RIMEIENAS,

A E XX R REFIE
AT E RN BN ERIRERITHMREIRIE.
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MERETUIE

MR E R EMIEENFEARPHRLIEEXBER. ERHERRKEETHSNA AR RNXREAR, RmEHE
FERLESHEHIENHITEMNEERMER. FRERSSMEKT. TRREERNOES RER, $E1N
IEFEBFIRAMRI. HRECE. HBERAS Y ULETIRAHEMASFRRSRE. FF. EFEERED. 1468
PIENTFHREASMEFENLRGEEXER. FUIRARZMBARRSIEENTEREAMT, SEETHE
FREERIRMB A B AR E S EIMHPAERARR, Eib. HREIERAKEEN—IXBLE. ERNUEE
RERSHRE. TERRNEERRS A ES.

EARTH. HIPERNFITMilvusHpgvector.rsZE B EFIBENMAEIRIE. BT AEHFMHIERESE. BI501/08
B XHFINetAppZ BT HI 2 ELLMAE S B BN L IERAGHI S TR HFMITH. BITISTGEH TS X L
EESONTAPTEERR A RE S FERANIEMMEREER. BITNITERETXBEMIER. FlNESfBEnE
HEE(QPS),

BTE FESER FmivusB G ENHE,

FHERS Milvus (JRIZFNEREF) Postgre (pglal £.rs)#
version 2.3.2. 0.2.0
X EG iSCSI LUN_ERIXFS
TEREHAE RS "B EIEEFS" v0.0.5
RS LAION#kiEEE
* 10005 MR
* 768~
*~300 GBEUEE K/
FiETH2s AFF 800 hixAx—9.14.1 * 4

MO0GbE—EA FMilvus. 2
“MO0GbEE A F/5im iSCSI

VittorDB-Bench 5Milvus)fi iz &£ 8%

AR vittorDB-Bench¥Milvusih 37 &£ 83317 7 LU 4 BELSIIE,
Milvus 37 £ B¥ YRR AN AR S5 83 IEIE AN T
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Management network

wle-A800-A-01

wle-AB00-A-02

iSCSI 100Gbps network

milvus-standalone

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

milvus-minio

milvus-eted

FEATH. BATEDZNEMivusIR T IR ER MREIHE R,

o ATIEFEDIskANNIEAX LA ZRGKE,

o AAKLY100 GBHEFIRERITEIRES N, MUMEIERS I KAEES/ N, EXEEIEIRIAZ2BTEA. B
Z20 MU (B B IZE A X F 40N vCPU)MIMilvus AR $Z 28 L EL100% MR ACPUB 81517, &1k
Il. DiskANNXFBE RAERFERNHNABRIBIBEELHEE,
o TETIBMER. FATMEREIEFEIHE(Queries Per Second. QPS)EEE10.93. MiAAZE70.9987, &It
RAEII N ENIRTET08. 22T NE,

MEERERE. EMHE. BmNEREHERSICIZM

%, ERE32,000/R121E/F
TR T FhEERERET.
TR ZNER

AREN

il
NIRRT

LU T2 TFHbittorDB-bench45 8,

BrEtEtR

IOPS

R
TEfAZ
IOK/)
IOPS
IER
TEE
IOK/)

JL
24N

R & HEYREERET A1, 0002R/FD. &M

=
<1. 000

INF400ETT

BERE. KZHABAN
64 KB

#4932, 000
INF400%ETT
100%Z&1FIREY
FEHBKB
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.<~. VDB
Z’ Benchmark

Vector Database Benchmark

Filtering Search Performance Test (5M Dataset, 1536 Dim, Filter 1%) A

Qps (more is better)

Milvus 1093

Recall (more is better)

Vi L5 09987

Load_duration (less is better)

M a5 15,3605

Serial_latency_p99 (less is better)

i L5 708.2ms

MIRITMilvusSEFIRIIEREIDIERE . REAE. SHRNKEREUZSF— 1B E500/7 mE B4EE N 1536RIEIES.
BINEREFEREBERBIFER. FERFRMIMHRIL.

VittorDB-Bench5Milvus & 2

FEERTHR, HITETCIAEKubbernetesF B FREREMilvusEEERE, IttKubnetesi& & 2 1EVMware vSphereZfE
Ehh EMERN. ZEEFREKubnetesE T M TET 2o

UTFEBNET VMware vSpherefKubnetesZFZFIIEA(E o

28



Management network

wle-A800-A-01

wle-A800-A-02

iSCSI 100Gbps network

VMware vSphere

A

vm-kube-worker-14

vm-kube-worker-15

vm-kube-worker-16

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

vm-kube-worker-17

vm-kube-worker-18

vm-kube-worker-19
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Q000!

indexnode-0 indexnode-1 indexnode-2  indexnode-3 :
S = S et ——

my-release-eted my-release-minio my-release-milvus-indexnode

——————————————————————————————————————————————————————————————

|

|

|

|

|

:

|

| =H] 5 : i
: mv-releasar-bookie m?-releass-sar-hroker ® @ @ @ @
| :

|

|

|

|

|

|

|

|

|

querynode-0 querynode-1 qQuerynode-2 querynode-3 querynode—d

-

-

@] @;I ________________________________________________________ ;

my-rel pulsar-zookeeper my-release-milvus-querynode

-----

kube-worker-14 kube-worker-15 kube-worker-16 kube-worker-17 kube-worker-18 kube-worker-19

| |
0-0-0

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

FEARTH, BITENABNEMiIvusEIEER MREINE R,

“EARYES|2EE IDiskANN,

CRRIEM T EAEUN1536M1FR TRIES00 A MERR T BESERHHEZERLLR. HMNLM. =E %ﬁ%%
B, BIERENENSRAFRFNNERE, SHMINKEMRLL. SEHMEREINIERNFEINB UL T

o

*RASHIEFNENEIHRQPS)RRE. BHKRARIFRFEIRI.

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%

TERMET SMEEETOIE. SEFEERIERMEIOPS (BR N IE).
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, Summary

Cluster Latency = Total OPS

800 ps
600 ps

400 ps
200ps fif ! [~/ A WA
\ / Y

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

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

T—UNET TENFMEIEREETR.

TR EMEL ErEetn &
£ EIZE DN IOPS <1. 000
%HEWK
IER INF400%ETT
TERE BERE. KZHABAN
ORI/ 64 KB
%18 IOPS I£{E49147. 000
IER INVF400ETT
TERE 100%2& 771X
IOK /N FEHBKB

R I MilvusFIMilvus EEBF RV REIRIE. B PR HEAFEI/OEC B XX HRVIFAE R,
Ak 2N 961’8%5534 PEIEEERIE. /OEBEXHEFRET—H.
“IZ{EIOPSHIMIER R ER Al e R T EHEPNE P IRHER S

EFEPostgreR A EEIEETIES (pglA £.rs)

HNMER T mEHUEEPostgreSQL (pglal £.rs)1T 7 AT iRE:
B XPostgreSQL (1F3!2pgM £.rs)IMEF RS B IEZAIEMEENT:
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Management network

wle-A800-A-01 ‘ ;
S T |

wle-AB00-A-02 — .
Postgres :

iSCSI 100Gbps network docker

FEAETH, %HI]JI—Jﬁ;R]‘PostgreSQLyﬂEF_ (EEZEMpga £.rs)# TR EMER R
*BAVBEFEANSWIE X LEMIAZERS 1 2K8,. EATEMIRXEY. DiskANNRIER FpgF £.rso

EEFIBENMEL. FAITINE T cothereBURBEE. ZEIBER1. 0005 MAEAM. £ 768, LLiFTEALNFE
4.5\,

EEHMNER. BRITMEEESHEIFE(Queries Per Second. QPS)LEZE 1. 068. MiAAER70.6344, EifjiE
RN B R0 M E, FEEITIHHNAEIEN. B HCPUEBLL100%ME £i51T.

TERMET ZMEMEETINE. SEEFEEEREREI0PS (B N/ IR FE).

Summary

The following section presents the key storage performance metrics.
image:pgvecto storage perf metrics.png| "EHRERTRAN/BENEEXRTEEANS
"]

Vector DB Bench_EAIMilvus 5postgres 2 [BFY14ERELL IR
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.%-. VDB
',),,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 | 1068

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

RIEFAER VittorDBBenchXMilvusFPostgreSQL#I TR M REIRIE. FATMEREILLTFIE R :

* ZX5|2KA): HNSW
s HiE&E: BEAT768MEER1000KEE

AL, pgvrecto .rsMIEFIZEIHE(Queries Per Second. QPS)f31. 068. BEIZEA0.6344. MMilvustIZ
EIZE79106. AEIZE0.9842,

MREHNSHEERMAII. WMivusiyEsER L Fpgvitours. ANESESTERATRRESLLHINEX

I, BE. NRBVWEHHE—NEXRBNER. WpgvECG.rsiFiBIMilvus, BE. FEIEMNZE. BEEpgH
2 st RHNEIERERIN. KN37%RIEREREFHEXNIE,

RIEFA IR REIIE S TINER :
IRIEFRATIRIMEREIRIE. A IR EI LA FER:

EMilvusH. /OECEXHSOLTPTEfAZAFEMRMA. Fl4l0racle slobd R TR, EAEMNR=1FERZER
D BUBRRE. MUENES, FEMBRISFIEEER64 KBENRE. MEBMEBEEH N8 KBIREL, FHi1H
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EEONTAPHEES th EBith i EMilvus /0T Ho

PostgreSQL /OEEEX A= E BB REMENFMEIERH, £TFTHRETEERAE. HNEEEMNERARELNR
Rt/

DiskANNL A SRIFEER MBI XERAR, EAIUSHMMBEREMIEELRY BRIRKRNFLR 2N B
2. EAHNSWEREZREHIEERS I TR EEILFMHEEEER.

SN EFREITHIR. HER5IZEBNHSNWE, FEETEMBRANEXRIFA. HSNWREXFRAGK ATE
FRREMEEREZNREME. NS XE. FEMEETINXENBREFNBAMERETEEE R,
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