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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,

Mkubectl

11



12

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: ~#

Milvus (. BBRT — X ZR1FET 370HIZ. MinlO. Azure Blob. S3HBREDA TP TV b X L= V1)
=3 EYR—FLTWVWEY, COACMRTIE S3ZFALET. XDFIEIZ. ONTAP S3

¢ StorageGRIDA 7V b AN T7OMAISEREINE T, Mivus V5 XZ—%7 70O41 9 3IZld Helm
ZEALET, Mivus DA T > O— RIGFANSEM T 71 )L valuesyaml ZHZ > O—RLEJ, CDR
Fa XY MTERLT values.yaml 7 7 1 JLICD W T, FERESBL T T,

O7. etcd. zookeeper. bookkeeper 72 DE XU 3> T. [storageClass] ' ldefault) ICEREIN
TWB xR LE T,

MinlO €22 3> T, MinlO ZEMICLF T,

ONTAP % 7=|&StorageGRIDA 7P U b A AL —U WS NAS N7y b ZERL. #7208 A kL
— VB REZFERAL TAB S ICEH T,
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# External S3

# - these configs are only used when “externalS3.enabled’

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

9. Milvus ¥ 5 2 X —%{ER 9 BBi1IC. PersistentVolumeClaim (PVC) ICBEED ) Y — D HRW I & #HESRL

TLET L,

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

10. Helm & values.yaml #87 7 1 ILZFEHL T, Milvus V5 X2 —% 41V A —J)LLTEBIL X7,

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:~#

11. PersistentVolumeClaims (PVC) D X T —X XA =R L £,
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root@node2:~# kubectl get pvc

NAME

VOLUME CAPACITY ACCESS MODES STORAGECLASS AGE
data-my-release-etcd-0

karthik-pv8 250G1 RWO default 3s
data-my-release-etcd-1

karthik-pv5 250G1 RWO default 2s
data-my-release-etcd-2

karthik-pv4 250G1 RWO default 3s
my-release-pulsar-bookie-journal-my-release-pulsar-bookie-0
karthik-pv10 250G1 RWO default 3s
my-release-pulsar-bookie-journal-my-release-pulsar-bookie-1
karthik-pv3 250G1 RWO default 3s
my-release-pulsar-bookie-journal-my-release-pulsar-bookie-2
karthik-pvl 250G1 RWO default 3s
my-release-pulsar-bookie-ledgers-my-release-pulsar-bookie-0
karthik-pv2 250G1i RWO default 3s
my-release-pulsar-bookie-ledgers-my-release-pulsar-bookie-1
karthik-pv9 250G1 RWO default 3s
my-release-pulsar-bookie-ledgers-my-release-pulsar-bookie-2
karthik-pvll 250G1 RWO default 3s
my-release-pulsar-zookeeper-data-my-release-pulsar-zookeeper-0
karthik-pv7 250G1i RWO default 3s

root@node2:~#

122 Ry RORT—R =R LT,

13. Milvus & UNetAppA TP T b AL =S TOT—H2DE
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root@node2:~# kubectl get pods -o wide

NAME READY STATUS
RESTARTS AGE IP NODE NOMINATED NODE
READINESS GATES

<content removed to save page space>

> Tprepare_data_netapp_new.py] Python 7O S LZFERL TT—FZEFTIAAET,

HFEBDICEELTVWB e 2B L T EEL

STATUS

Bound

Bound

Bound

Bound

Bound

Bound

Bound

Bound

Bound

Bound

\O

IRABEHAMDZT A LET,



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:~#

° Tverify_data_netapp.pyl Python 7 71 ILZERA L T — 2 ZHAHEWD £9,

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}}]}

LERDREEICEDE. NetAppX bL— O bO—5% AL T Kubernetes _EIZ Milvus 75 X &
FREATAIECTRIEINTULDELSIC. Kubernetes ERNYT KL T—ER—ZHKEET B L. KRR
BTF—REEBIETIODORETRAT—ZTILHDOMERNERY ) a—> 3 VHBERICRBINE
To DY T YvFICED, BREIIERTT—XZIBL. BRI T ) ZRAERHN DOMEKRMICEIT
TEBESICB8BD. EvIT—2 7N r—a3 0 Al7—o0—-RICRERY ) a—>3>
ICBRDFET, TEIERISAE— OAVR—FRY MIKkEARY 2a—L (PV) ZFEHBL. NetApp
ONTAPHSE—OD NFS R a—LZEMT AT, mBARUY —XFEAR T —2EEIMRLS
NE7, PersistentVolumeClaims (PVC) ¥ RY RDRXT—RRAZIREL. T—2DEZTAH LFHAHE



DETZANTZ7OLRICED. EEMEINS—BEUDHZT—XIRENFRIESNE T, BEBET—X
ICONTAP % 7zI&StorageGRIDA 7V U b A ML —C%ZEHETR 8. T—RD7 7 AMetxal)
TADEISIRIEEINE T, 2B LT, CORTEICED. BRITZT7—42 Z—XTELETI— L
L RICHERTE 3. BENICENEMELGT—2BEY ) a—2a vHhBERICREINE T,

Milvus & Amazon FSx ONTAP for NetApp ONTAP - 7 7L ATV FDZEM

DU 3 >TlE. NetAppDARYT LT —RZR—Y 1) 2—3 3 > ADAmazon FSx
ONTAPZ(ER L7z milvus 75X X—Dty 7w FICDOWTEHBBL £,

Milvus ¥ Amazon FSx ONTAP for NetApp ONTAP - 7 7 1)L A7z bOZEM

Dt arTIE. V5T RIIRNIA— T—ER—AETTO1TIRENHZIEHRE. Docker A>T F
M dDAmazon FSx ONTAP for NetApp ONTAPICR I X — 7 —ZNR—X (milvus A2V R7AOV) 77047
BFIBICDOWVWTEHAL £9,

DI RIINIZ— T—AR—AERBATZ . FICERTT —2OUEBEXELUERRORTENEL T3

TTIVr—2aile>2T WODDKREIBRX )y bHESNET, £ VSTV RR—IXOERTIZRT
—ZEUTAMMEEHEIN. BRIBZT—FEPI/IVEFICELETIY —XAZHHRICABTETET, i
D T=ER=RFEWNT =TIV RAZHFTLAEDLS. BIMLIEBEEEMRNICMIBTETSLSICAD F
o 2HBBIC. VT RDEBAICKD, HIBNICEARZHBAAICT —RZEMTES7-0. A KXEE

[BAABEICARD. T—RBRO) A IVDRNRICINZ 5N, FHLABEWARY MORE L7BE THMGHNEG
H—EXADMRIESNE T, 3BEIC. FAHALEVY - LTOAEETINV. BEEICLL TR =)L

Ty TERERT—INATOTE3H. N—RIITT7ADZSHEOKTRENRTELAD, X XA EE
LEd, RRIC. ITTRIINRTEA— T—ER—AZEBRATRIE. ECHSETHT—RICTIVEALTHE
TEZH. ASRL—oarh@bdn. F—LR—IADEELT—RICEDIKEBRENBRICAED X

o C DIREETHER L 7=Amazon FSx ONTAP for NetApp ONTAPZ &L 7= milvus X 2> R 70> D7 —F
TOFv R L TLIEE L,

c@ r@ Milvus cluster ‘
R —
FSi e ooooss oo !

Customer Data and Milvus config data /
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uery Node Data Node Index Node Pro
) ity | | | Fiony Al Workloads
o
1 1
. o.
O ' !
" 1
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1 1
| [ User requests (image) ] ,
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- : l |
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1 1
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1 1
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. Amazon FSx ONTAP for NetApp ONTAP-f > X2 > R Z{Ep L. VPC. VPC tFxa T JIL—7. H

T2y FOFBZEETEOE T, COBEWRIF. EC2A U RAIVRZERTDESICHEICHD £, 5
2B 5% ZE L 23\ - hitps://us-east-1.console.aws.amazon.com/fsx/home?region=us-east-1#file-
system-create

EC2 1>V RXA2>R%{EH L. VPC. EXxaUTF«JIL—7. T2y kHAmazon FSx ONTAP for
NetApp ONTAP Y 22 Y ZDH DL —H L TWB Z L #BRL £ T,

. 'apt-get install nfs-common' < > Kz f# A L T nfs-common Z- > X k—JL L. 'sudo apt-get update' %=

FERALTINY T—CRREEHFLE I,

4 IV T AR EER L. £ ZICAmazon FSx ONTAP for NetApp ONTAPE Y 7> LS,

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

. 'apt-get install' Z R L T Docker ¥ Docker Compose =1 > X b—JLL £ 7,
6. Milvus Web Hf bk Hh 54 > 00— R TE 3 docker-compose.yaml 7 7 1 JLICEDWT. Milvus 75 X%

18

— %ty b7y ITLET,

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>

docker-compose.yml 7 71 JL®D Tvolumes) £ 3> T. NetApp NFSYT > bR > k%, etcd
. minion BLUVRXEZY R7OYOMET BMilvus AV T FNRICIYEYT LET, "(F8D: docker-
compose.yml" ymDZEDFFMHIC D LTI

ROVEENIETAINR—CT 7L REBLE T,


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
ai-vdb-docker-compose.html
ai-vdb-docker-compose.html
ai-vdb-docker-compose.html
ai-vdb-docker-compose.html
ai-vdb-docker-compose.html
ai-vdb-docker-compose.html

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

9. docker-compose.yml 7 7 1 ILEEL T« L2 kU H5 'docker-compose up -d' ZRITL £ 9,

10. Milvus A>T FDRT—R AR LF T,

ubuntu@ip-172-31-29-98:~$ sudo docker-compose ps

(healthy)

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

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)

(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@Rip-172-31-29-98:~$

11. Amazon FSx ONTAP for NetApp ONTAPDARY R LT —BZR—I L ZDT—ED

MAWMDELVEETAH

BEEEZ AREL$ B 7= (. Python Milvus SDK & PyMilvus O > )L 705 S L= FRL £ L1, 'apt-get
install python3-numpy python3-pip' ZfER L THRER/NY 7 —2% A4 > X =)L L. 'pip3 install pymilvus'

ZFEALTPyMivus 21> X F—=JLLE T,

12. RYB—F—ZR—2ZADAmMazon FSx ONTAP for NetApp ONTAPH' 5 D F— 4 &

SAHE L VETAED
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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
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. verify_data_netapp.py X7 ) 7 b= @EH L THRARDIREEZHERLF 7,

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}},
{'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
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=== 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}

- BEVAITD—70-FADOS37ORINLZNLTRI ML T—EZR—=XTTAMEINTcNFS T—4XIC
TOER @FmAHAERD) LIcVGE. BGEZ Python 7OV S L%Z AL TIhZ&IAETCETE T, COtEI>
IVOEBEORTHALILKL SIS, BIOT7 FVITr—23arh 5 DEREDBEMERRENZD—HITI,

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
hoPctr9abD88clj0SkIYZ2uPal03v1bgKAOc5feKo6F

OBJECTS in the bucket milvusnasvol are

ER IR b b b b b b b b b b b b b b 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 1o0g/448789845791611912
/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 1og/448789845791611912
/448789845791611913/448789845791611939/102/448789845791411922/x1 .meta
volumes/minio/a-bucket/files/insert 1o0g/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 1og/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 10g/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 1og/448789845791611912
/448789845791611913/448789845791611939/100/1/x1 .meta
volumes/minio/a-bucket/files/stats 1og/448789845791611912
/448789845791611913/448789845791611939/100/448789845791411926/x1 .meta

R R i e A b b db b b b b b b b db b dh b 2 b b b a2 S b dE b 2b b I i Y

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

ZDt o> 3> TlE. NetApp ONTAPT—4 X kL —|C Amazon MNetApp FSx ONTAP%ZfER L
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T. Docker AT FHNTRAYR7ZOY®D Milvus £y b7y TE2BRES S RIET 2 HEZIRMIC
TLET, COty b7y AICED, BERIE. X7 —F 7 ILTHERMNA Docker A>T FHRIEN T, XY
ML T—BZR—=ZONT—%FRALTERTT—2%ZMIBL. BERIT ) ZRTTEEZLIICARDF
o Amazon FSx ONTAP for NetApp ONTAP1 > XA XV A LM T B EC2 A YV RRA YV RAZER T 5 &
T. BERIIRELR) Y —AFEARET—XEEZERTEET, RT ML T—EZRXR—XTO FSx
ONTAPHD'S DT —REZTAAE L UVHARDIREDREN KN L 1=C L T EBEMIE—BHDOH 2T
—RENMFRECNE T, TH5IC. S37AORIANENLTAIT—IO0—RHS5T—RZ—EBERTRT S (
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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. SSNAS N7y FRDT—A2%ZRIELEFT. CDBITIE. A LRETH 12024-04-08 21:22] DT 7
1 I)LIE. Tprepare_data_netapp.pyl] A7 U F ML >TEREINE LT
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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. 'milvusdb’ )Y —ZXHW5 AV RTFUITIL—F (CG) Ry Foav bhE=FERALTNY Y 7Y T=FIA
LY,
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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@node2:~#

9 MHIDRF vy F>ay bH5 S3INAS N7 v FDTELETZEITLET,

Job Details X

Restore 'scaleserver1.mssglanf.local\Storage\milvusdb’

« ¥ Restore ‘scaleserver1.mssglanflocai\Storage\mibvusdb’

v v scaleserverl.mssglanflocal
~.r Restore
o ¥ Validate Plugin Parametars
iy * Pre Restore Application
o » File or Volume Restore
o ¥ Recover Application
v » Cleaning Storage Resources
o » Clear Catalog on Server
v » Application Clean-Up v
© 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. Python X2 1) 7 %A L T. Thello_milvus_netapp_sc test] H&UV T
hello_milvus_netapp_sc test2] L 7> 3> h6DT—X%EZEELFT,

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 REFEEFIRBETRIL I3 DT —ER—RIEFELAHAVWC EZEELE S,
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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
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Filtering Search Performance Test (5M Dataset, 1536 Dim, Filter 1%) A

Qps (more is better)

1093

Milvus

Recall (more is better)

M v 15| 0.0987

Load_duration (less is better)

i v 15,3605

Serial_latency_p99 (less is better)

i L5 708-2ms
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Kubernetes 7 k7w Fld. Kubernetes YAX— /—R¥&DJ—h— /—R%ZKIMT 3 VMware vSphere
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Metric _______________| Milvus Standalone _| Milvus Cluster

QPS @ Recall 10.93 @ 0.9987 18.42 @ 0.9952 +40%
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, Summary

Cluster Latency

800 ps
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400 ps

A ABVAVRRA
200 ps ﬁp f
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17:30 18:00 18:30 19:00 19:30 20:00 20:30 21:00

== average == min == max

Total OPS

21:30 18:00 18:30 19:00 19:30 20:00 20:30 21:00 21:30
== wle-a800-a-01 == wle-a800-a-02
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Postgres % ff L /= VectorDB X > F (pgvecto.rs)

VectorDB-Bench Z {3 L T PostgreSQL (pgvecto.
(BRBYICIZE pgvecto.rs) DRy kT —T & —/N—
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Management network
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iéCSl 100Gbps networkl docker

ZDt o> a>TlE. T pgvecto.rs ZfEA L T PostgreSQL T —4RX—X %5 TR LT EREBRER%E
HBELEFY, * TR MEFETIE DiskANN 1 pgvecto.rs TRIETE AL o7=fcd. TNEDTA MDA VT Y
PJ2ARATELTHNSW Z3&RLE Lo * T—REDIAHT = —XTlE. 768 2K7td 1,000 AT KL T
WL I3 Cohere T—R Ty hEO—RLEFLT, COTOCRICIF 45 BER—MIIMDEL *oTUT
IT—XTlE. 1 BHEODOIT)E (QPS) H 1,068, 'J I—JLH 0.6344 TLTco Z2TUD I N—E XA
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DEEATH}EL TVWF LT

UTFOE®RIE. A L= O9F5RZ—DLATYIREHI0PS (1 HID DAHNREY) . TETER
A=Y XMV yI%RLTVWET,

Summary

The following section presents the key storage performance metrics.
image:pgvecto-storage-perf-

metrics.png["AHBAIA A 7OT EXIEEIMMN-O>TOVERITE"]

NI Z—DBRYVFIZE T Zmilvus & postgresD /N T #+ —< > XL
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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 & PostgreSQL D/N7 #—< ¥ AIREEICEDWT, RO Zehhhb L
TCo

c AT VI RRZA T HNSW
s F—Atw b 768XTTD10005 Y kL% ZE Cohere

pgvecto.rs |& 1 #HT=D DI T (QPS) ' 1,068, ') I—J)LH' 0.6344 THo7=DIZxF L. Milvus I QPS
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&. pgvecto.rs (& Milvus # E[E]D £, 7c72L. pgvecto.rs BATHREBINZ T —XDREIXEL . BEE
RDK 37% HEBRGIEE THI CICEFRETAIECHEETT,
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Retrieval-augmented generation, or RAG, is a technique for enhancing the
accuracy and reliability of Large Language Models, or LLMs, by augmenting
prompts with facts fetched from external sources. In a traditional RAG
deployment, vector embeddings are generated from an existing dataset and
then stored in a vector database, often referred to as a knowledgebase.
Whenever a user submits a prompt to the LLM, a vector embedding
representation of the prompt is generated, and the vector database is
searched using that embedding as the search query. This search operation
returns similar vectors from the knowledgebase, which are then fed to the
LIM as context alongside the original user prompt. In this way, an LLM can
be augmented with additional information that was not part of its original
training dataset.

NVIDIA Enterprise RAG LLM Operator (3. (B#A T RAG ZREITZ/-HDEFNBRY—ILTT, COARL—
R—lF. BREBRAGNATSA>ETTOATIEDICFERATETET. RAGNATFT1 ik, H#ER—X

DIBHAHZEEINT BTHDRIZ— 7T—ZR—2 LT Milvus F7I& pgvecto DWTNHOEFET LS
ICARZAIAXTEET, FHFMHICOVWTIERF XY FZBRBLTIETL,

NetApp has validated an enterprise RAG architecture powered by the NVIDIA
Enterprise RAG LLM Operator alongside NetApp storage. Refer to our blog
post for more information and to see a demo. Figure 1 provides an overview
of this architecture.
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root@node2:~# cat values.yaml
## Enable or disable Milvus Cluster mode
cluster:

enabled: true

image:
all:
repository: milvusdb/milvus
tag: v2.3.4
pullPolicy: IfNotPresent
## Optionally specify an array of imagePullSecrets.
## Secrets must be manually created in the namespace.
## ref: https://kubernetes.io/docs/tasks/configure-pod-container/pull-
image-private-registry/
##
# pullSecrets:
# - myRegistryKeySecretName
tools:
repository: milvusdb/milvus-config-tool
tag: v0.1.2
pullPolicy: IfNotPresent

# Global node selector

# If set, this will apply to all milvus components

# Individual components can be set to a different node selector
nodeSelector: {}

# Global tolerations
# If set, this will apply to all milvus components
# Individual components can be set to a different tolerations

tolerations: []
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# Global affinity

# If set, this will apply to all milvus components

# Individual components can be set to a different affinity
affinity: {}

# Global labels and annotations

# If set, this will apply to all milvus components
labels: {}

annotations: {}

Extra configs for milvus.yaml

If set, this config will merge into milvus.yaml

Please follow the config structure in the milvus.yaml

at https://github.com/milvus-io/milvus/blob/master/configs/milvus.yaml

HH H= H H H

Note: this config will be the top priority which will override the
config
# in the image and helm chart.

extraConfigFiles:
user.yaml: |+

# For example enable rest http for milvus proxy
# Proxy:
# http:
# enabled: true
## FEnable tlsMode and set the tls cert and key
# tls:
# serverPemPath: /etc/milvus/certs/tls.crt
# serverKeyPath: /etc/milvus/certs/tls.key
# common :
# security:
# tlsMode: 1

## Expose the Milvus service to be accessed from outside the cluster
(LoadBalancer service).
## or access it from within the cluster (ClusterIP service). Set the
service type and the port to serve it.
## ref: http://kubernetes.io/docs/user-guide/services/
#4
service:
type: ClusterIP
port: 19530
portName: milvus
nodePort: ""
annotations: {}
labels: {}



## List of IP addresses at which the Milvus service is available

## Ref: https://kubernetes.io/docs/user-guide/services/#external-ips
##

externalIPs: []

# - externallpl

# LoadBalancerSourcesRange is a list of allowed CIDR values, which are
combined with ServicePort to

# set allowed inbound rules on the security group assigned to the master
load balancer

loadBalancerSourceRanges:

- 0.0.0.0/0

# Optionally assign a known public LB IP

# loadBalancerIP: 1.2.3.4

ingress:
enabled: false
annotations:
# Annotation example: set nginx ingress type
# kubernetes.io/ingress.class: nginx
nginx.ingress.kubernetes.io/backend-protocol: GRPC
nginx.ingress.kubernetes.io/listen-ports-ssl: '[19530]"'
nginx.ingress.kubernetes.io/proxy-body-size: 4m
nginx.ingress. kubernetes.io/ssl-redirect: "true"
labels: {}
rules:
- host: "milvus-example.local"
path: "/"
pathType: "Prefix"
# - host: "milvus-example2.local"
# path: "/otherpath"
# pathType: "Prefix"

tls: T[]

# - secretName: chart-example-tls

# hosts:

# - milvus-example.local
serviceAccount:

create: false
name:
annotations:
labels:

metrics:
enabled: true
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serviceMonitor:

# Set this to “true’ to create ServiceMonitor for Prometheus operator

enabled: false

interval: "30s"

scrapeTimeout: "10s"

# Additional labels that can be used so ServiceMonitor will be
discovered by Prometheus

additionallabels: {}

livenessProbe:
enabled: true
initialDelaySeconds: 90
periodSeconds: 30
timeoutSeconds: 5
successThreshold: 1
failureThreshold: 5

readinessProbe:
enabled: true
initialDelaySeconds: 90
periodSeconds: 10
timeoutSeconds: 5

successThreshold: 1
failureThreshold: 5
log:

level: "info"

file:
maxSize: 300 # MB
maxAge: 10 # day
maxBackups: 20

format: "text" # text/json

persistence:
mountPath: "/milvus/logs"

## If true, create/use a Persistent Volume Claim
## If false, use emptyDir
##
enabled: false
annotations:
helm.sh/resource-policy: keep
persistentVolumeClaim:
existingClaim: ""
## Milvus Logs Persistent Volume Storage Class
## If defined, storageClassName: <storageClass>
## If set to "-", storageClassName: "", which disables dynamic



provisioning

## If undefined (the default) or set to null, no storageClassName
spec is

#H set, choosing the default provisioner.

## ReadWriteMany access mode required for milvus cluster.

##

storageClass: default

accessModes: ReadWriteMany

size: 10Gi

subPath: ""

## Heaptrack traces all memory allocations and annotates these events with
stack traces.
## See more: https://github.com/KDE/heaptrack
## Enable heaptrack in production is not recommended.
heaptrack:
image:

repository: milvusdb/heaptrack

tag: v0.1.0

pullPolicy: IfNotPresent

standalone:

replicas: 1 # Run standalone mode with replication disabled
resources: {}
# Set local storage size in resources
# limits:
# ephemeral-storage: 100Gi
nodeSelector: {}
affinity: {}
tolerations: []
extrakEnv: []
heaptrack:

enabled: false
disk:

enabled: true

size:

enabled: false # Enable local storage size limit

profiling:

enabled: false # Enable live profiling

## Default message queue for milvus standalone
## Supported value: rocksmg, natsmg, pulsar and kafka
messageQueue: rocksmg
persistence:
mountPath: "/var/lib/milvus"
## If true, alertmanager will create/use a Persistent Volume Claim
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## If false, use emptyDir
#4
enabled: true
annotations:
helm.sh/resource-policy: keep
persistentVolumeClaim:
existingClaim: ""
## Milvus Persistent Volume Storage Class
## If defined, storageClassName: <storageClass>
## If set to "-", storageClassName: "", which disables dynamic

provisioning

## If undefined (the default) or set to null, no storageClassName

spec 1is
## set, choosing the default provisioner.
#4
storageClass:

accessModes: ReadWriteOnce
size: 50Gi
subPath: ""

Proxy:

enabled: true
# You can set the number of replicas to -1 to remove the replicas field

in case you want to use HPA

replicas: 1
resources: {}
nodeSelector: {}
affinity: {}
tolerations: []
extrakEnv: []
heaptrack:
enabled: false
profiling:
enabled: false # Enable live profiling
http:
enabled: true # whether to enable http rest server
debugMode:
enabled: false
# Mount a TLS secret into proxy pod
tls:
enabled: false

## when enabling proxy.tls, all items below should be uncommented and the

key and crt values should be populated.

#
#

enabled: true

secretName: milvus-tls

## expecting base64 encoded values here: i.e. $(cat tls.crt | base6d -w 0)



and $(cat tls.key | base6d -w 0)

id
#
#
id
#
#
id
#
#

key: LSOtLS1CRUdJJTiBQU--REDUCT
crt: LSOtLSICRUAJTiBDR--REDUCT
volumes:
— secret:
secretName: milvus-tls
name: milvus-tls
volumeMounts:
- mountPath: /etc/milvus/certs/

name: milvus-tls

rootCoordinator:

enabled: true
# You can set the number of replicas greater than 1, only if enable

active standby

replicas: 1 # Run Root Coordinator mode with replication disabled
resources: {}
nodeSelector: {}
affinity: {}
tolerations: []
extraEnv: []
heaptrack:
enabled: false
profiling:
enabled: false # Enable live profiling
activeStandby:
enabled: false # Enable active-standby when you set multiple replicas

for root coordinator

service:
port: 53100
annotations: {}
labels: {}
clusterIP: ""

queryCoordinator:

enabled: true
# You can set the number of replicas greater than 1, only if enable

active standby

replicas: 1 # Run Query Coordinator mode with replication disabled
resources: {}

nodeSelector: {}

affinity: {}

tolerations: []

extrakEnv: []

heaptrack:
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enabled: false
profiling:
enabled: false # Enable live profiling
activeStandby:
enabled: false # Enable active-standby when you set multiple replicas
for query coordinator

service:
port: 19531
annotations: {}
labels: {}
clusterIP: ""

queryNode:
enabled: true
# You can set the number of replicas to -1 to remove the replicas field
in case you want to use HPA
replicas: 1
resources: {}
# Set local storage size in resources
# limits:
# ephemeral-storage: 100Gi
nodeSelector: {}
affinity: {}
tolerations: []
extraEnv: []
heaptrack:
enabled: false
disk:
enabled: true # Enable querynode load disk index, and search on disk
index
size:
enabled: false # Enable local storage size limit
profiling:
enabled: false # Enable live profiling

indexCoordinator:

enabled: true

# You can set the number of replicas greater than 1, only if enable
active standby

replicas: 1 # Run Index Coordinator mode with replication disabled

resources: {}

nodeSelector: {}

affinity: {}

tolerations: []

extrakEnv: []



heaptrack:
enabled: false
profiling:
enabled: false # Enable live profiling
activeStandby:
enabled: false # Enable active-standby when you set multiple replicas

for index coordinator

service:
port: 31000
annotations: {}
labels: {}
clusterIP: ""

indexNode:
enabled: true
# You can set the number of replicas to -1 to remove the replicas field
in case you want to use HPA
replicas: 1
resources: {}
# Set local storage size in resources
# limits:
# ephemeral-storage: 100Gi
nodeSelector: {}
affinity: {}
tolerations: []
extrakEnv: []
heaptrack:
enabled: false
profiling:
enabled: false # Enable live profiling
disk:
enabled: true # Enable index node build disk vector index
size:
enabled: false # Enable local storage size limit

dataCoordinator:

enabled: true

# You can set the number of replicas greater than 1, only if enable
active standby

replicas: 1 # Run Data Coordinator mode with replication
disabled

resources: {}

nodeSelector: {}

affinity: {}

tolerations: []
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extrakEnv: []
heaptrack:
enabled: false
profiling:
enabled: false # Enable live profiling
activeStandby:
enabled: false # Enable active-standby when you set multiple replicas

for data coordinator

service:
port: 13333
annotations: {}
labels: {}
clusterIP: ""

dataNode:
enabled: true
# You can set the number of replicas to -1 to remove the replicas field
in case you want to use HPA
replicas: 1
resources: {}
nodeSelector: {}
affinity: {}
tolerations: []
extrakEnv: []
heaptrack:
enabled: false
profiling:
enabled: false # Enable live profiling

## mixCoordinator contains all coord
## If you want to use mixcoord, enable this and disable all of other
coords
mixCoordinator:

enabled: false

# You can set the number of replicas greater than 1, only if enable
active standby

replicas: 1 # Run Mixture Coordinator mode with replication
disabled

resources: {}

nodeSelector: {}

affinity: {}

tolerations: []

extraEnv: []

heaptrack:

enabled: false
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profiling:
enabled: false # Enable live profiling
activeStandby:
enabled: false # Enable active-standby when you set multiple replicas

for Mixture coordinator

service:
annotations: {}
labels: {}
clusterIP: ""

attu:

enabled: false

name: attu

image:
repository: zilliz/attu
tag: v2.2.8
pullPolicy: IfNotPresent

service:

annotations: {}

labels: {}
type: ClusterIP
port: 3000

# loadBalancerIP: ""
resources: {}
podLabels: {}
ingress:
enabled: false
annotations: {}
# Annotation example: set nginx ingress type
# kubernetes.io/ingress.class: nginx
labels: {}
hosts:
- milvus-attu.local

tls: []

# - secretName: chart-attu-tls
# hosts:

# - milvus-attu.local

## Configuration values for the minio dependency
## ref: https://github.com/minio/charts/blob/master/README .md
##

minio:
enabled: false
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name: minio
mode: distributed
image:
tag: "RELEASE.2023-03-20T20-16-182z"
pullPolicy: IfNotPresent
accessKey: minioadmin
secretKey: minioadmin
existingSecret: ""
bucketName: "milvus-bucket"
rootPath: file
useIAM: false
iamEndpoint: ""
region: ""
useVirtualHost: false
podDisruptionBudget:
enabled: false
resources:
requests:
memory: 2Gi

gcsgateway:
enabled: false
replicas: 1
gcsKeyJson: "/etc/credentials/gcs key.json"
projectId: ""

service:
type: ClusterIP
port: 9000

persistence:
enabled: true
existingClaim: ""
storageClass:
accessMode: ReadWriteOnce
size: 500Gi

livenessProbe:
enabled: true
initialDelaySeconds: 5
periodSeconds: 5
timeoutSeconds: 5
successThreshold: 1
failureThreshold: 5

readinessProbe:



enabled: true
initialDelaySeconds: 5
periodSeconds: 5
timeoutSeconds: 1
successThreshold: 1
failureThreshold: 5

startupProbe:
enabled: true
initialDelaySeconds: 0
periodSeconds: 10
timeoutSeconds: 5
successThreshold: 1
failureThreshold: 60

## Configuration values for the etcd dependency
## ref: https://artifacthub.io/packages/helm/bitnami/etcd
##

etcd:

enabled: true

name: etcd

replicaCount: 3

pdb:
create: false

image:
repository: "milvusdb/etcd"
tag: "3.5.5-r2"
pullPolicy: IfNotPresent

service:
type: ClusterIP
port: 2379
peerPort: 2380

auth:
rbac:
enabled: false

persistence:
enabled: true
storageClass: default
accessMode: ReadWriteOnce
size: 10Gi

## Change default timeout periods to mitigate zoobie probe process
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livenessProbe:
enabled: true
timeoutSeconds: 10

readinessProbe:
enabled: true
periodSeconds: 20
timeoutSeconds: 10

## Enable auto compaction

## compaction by every 1000 revision
#H

autoCompactionMode: revision

autoCompactionRetention: "1000"

## Increase default quota to 4G

##

extrakEnvVars:

- name: ETCD QUOTA BACKEND BYTES
value: "4294967296"

- name: ETCD HEARTBEAT INTERVAL
value: "500"

- name: ETCD ELECTION TIMEOUT
value: "2500"

## Configuration values for the pulsar dependency
## ref: https://github.com/apache/pulsar-helm-chart
##

pulsar:
enabled: true

name: pulsar

fullnameOverride: ""

persistence: true

maxMessageSize: "5242880" # 5 * 1024 * 1024 Bytes,

message in pulsar.

rbac:
enabled: false
psp: false
limit to namespace: true

affinity:
anti affinity: false

Maximum size of each



## enableAntiAffinity: no

components:
zookeeper: true
bookkeeper: true
# bookkeeper - autorecovery
autorecovery: true
broker: true
functions: false
proxy: true
toolset: false
pulsar manager: false

monitoring:
prometheus: false
grafana: false
node exporter: false
alert manager: false

images:

broker:
repository: apachepulsar/pulsar
pullPolicy: IfNotPresent
tag: 2.8.2

autorecovery:
repository: apachepulsar/pulsar
tag: 2.8.2
pullPolicy: IfNotPresent

zookeeper:
repository: apachepulsar/pulsar
pullPolicy: IfNotPresent
tag: 2.8.2

bookie:
repository: apachepulsar/pulsar
pullPolicy: IfNotPresent
tag: 2.8.2

pProxy:
repository: apachepulsar/pulsar
pullPolicy: IfNotPresent
tag: 2.8.2

pulsar manager:
repository: apachepulsar/pulsar-manager
pullPolicy: IfNotPresent
tag: v0.1.0

zookeeper:
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volumes:
persistence: true
data:
name: data
size: 20Gi #SSD Required
storageClassName: default
resources:
requests:
memory: 1024Mi
cpu: 0.3
configData:
PULSAR MEM: >
-Xms1024m
-Xmx1024m
PULSAR GC: >
-Dcom. sun.management.jmxremote
-Djute.maxbuffer=10485760
—-XX:+ParallelRefProcEnabled
-XX:+UnlockExperimentalVMOptions
-XX:+DoEscapeAnalysis
-XX:+DisableExplicitGC
—-XX:+PerfDisableSharedMem
—-Dzookeeper. forceSync=no
pdb:
usePolicy: false

bookkeeper:
replicaCount: 3
volumes:
persistence: true
journal:
name: journal
size: 100Gi
storageClassName: default
ledgers:
name: ledgers
size: 200Gi
storageClassName: default
resources:
requests:
memory: 2048Mi
cpu: 1
configData:
PULSAR MEM: >
-Xms4096m
-Xmx4096m
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-XX:MaxDirectMemorySize=8192m

PULSAR GC: >
-Dio.netty.leakDetectionlLevel=disabled
-Dio.netty.recycler.linkCapacity=1024
-XX:+UseG1lGC -XX:MaxGCPauseMillis=10
—-XX:+ParallelRefProcEnabled
-XX:+UnlockExperimentalVMOptions
-XX:+DoEscapeAnalysis
-XX:ParallelGCThreads=32
-XX:ConcGCThreads=32
-XX:G1lNewSizePercent=50
-XX:+DisableExplicitGC
-XX:-ResizePLAB
-XX:+Exi1tOnOutOfMemoryError
-XX:+PerfDisableSharedMem
-XX:+PrintGCDetails

nettyMaxFrameSizeBytes: "104867840"

pdb:
usePolicy: false

broker:
component: broker
podMonitor:
enabled: false
replicaCount: 1
resources:
requests:
memory: 4096Mi
cpu: 1.5
configData:
PULSAR MEM: >
-Xms4096m
-Xmx4096m
-XX:MaxDirectMemorySize=8192m
PULSAR GC: >
-Dio.netty.leakDetectionLevel=disabled
-Dio.netty.recycler.linkCapacity=1024
—-XX:+ParallelRefProcEnabled
-XX:+UnlockExperimentalVMOptions
-XX:t+DoEscapeAnalysis
-XX:ParallelGCThreads=32
-XX:ConcGCThreads=32
-XX:G1lNewSizePercent=50
-XX:+DisableExplicitGC
-XX:-ResizePLAB
-XX:+Exi1itOnOutOfMemoryError



66

maxMessageSize: "104857600"
defaultRetentionTimeInMinutes: "10080"
defaultRetentionSizeInMB: "-1"
backlogQuotaDefaultLimitGB: "8"
ttlDurationDefaultInSeconds: "259200"
subscriptionExpirationTimeMinutes: "3"
backlogQuotaDefaultRetentionPolicy: producer exception
pdb:
usePolicy: false

autorecovery:

resources:

requests:
memory: 512Mi

cpu: 1

pProxy:
replicaCount: 1
podMonitor:
enabled: false
resources:
requests:
memory: 2048Mi
cpu: 1
service:
type: ClusterIP
ports:
pulsar: 6650
configData:
PULSAR MEM: >
-Xms2048m -Xmx2048m
PULSAR GC: >
-XX:MaxDirectMemorySize=2048m
httpNumThreads: "100"
pdb:
usePolicy: false

pulsar manager:
service:

type: ClusterIP

pulsar metadata:
component: pulsar-init
image:
# the image used for running "pulsar-cluster-initialize” job
repository: apachepulsar/pulsar



tag: 2.8.2

## Configuration values for the kafka dependency
## ref: https://artifacthub.io/packages/helm/bitnami/kafka
##

kafka:
enabled: false
name: kafka
replicaCount: 3
image:
repository: bitnami/kafka
tag: 3.1.0-debian-10-r52
## Increase graceful termination for kafka graceful shutdown
terminationGracePeriodSeconds: "90"
pdb:
create: false

## Enable startup probe to prevent pod restart during recovering
startupProbe:
enabled: true

## Kafka Java Heap size

heapOpts: "-Xmx4096m -Xms4096m"

maxMessageBytes: 10485760

defaultReplicationFactor: 3

offsetsTopicReplicationFactor: 3

## Only enable time based log retention

logRetentionHours: 168

logRetentionBytes: -1

extraknvVars:

- name: KAFKA CFG MAX PARTITION FETCH BYTES
value: "5242880"

- name: KAFKA CFG_MAX REQUEST SIZE
value: "5242880"

- name: KAFKA CFG_REPLICA FETCH MAX BYTES
value: "10485760"

- name: KAFKA CFG FETCH MESSAGE MAX BYTES
value: "5242880"

- name: KAFKA CFG_LOG ROLL_ HOURS
value: "24"

persistence:
enabled: true
storageClass:
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accessMode: ReadWriteOnce
size: 300Gi1i

metrics:
## Prometheus Kafka exporter: exposes complimentary metrics to JMX
exporter
kafka:
enabled: false
image:
repository: bitnami/kafka-exporter
tag: 1.4.2-debian-10-r182

## Prometheus JMX exporter: exposes the majority of Kafkas metrics
jmx:
enabled: false
image:
repository: bitnami/jmx-exporter
tag: 0.16.1-debian-10-r245

## To enable serviceMonitor, you must enable either kafka exporter or
Jjmx exporter.
## And you can enable them both
serviceMonitor:
enabled: false

service:
type: ClusterIP
ports:
client: 9092

zookeeper:
enabled: true
replicaCount: 3

FHAFH A H A
# External S3
# - these configs are only used when “externalS3.enabled’ is true
FHEHHHHH AR A AR A A A AR AR
externalS3:
enabled: true
host: "192.168.150.167"
port: "80"
accessKey: "24G4C1316APP2BIPDESS"
secretKey: "7Zd28p43rgzaU44PX ftT279z9nt4jBSro97j87Bx"
useSSL: false
bucketName: "milvusdbvoll"



rootPath:
useIAM: false

cloudProvider: "aws
iamEndpoint: ""
region: ""
useVirtualHost: false

G i
# GCS Gateway

# - these configs are only used when
FHHHFHFHAHAH A H A SRS
externalGces:

bucketName:

FHEH A
# External etcd
# - these configs are only used when
FHEH A
externalEtcd:

enabled: false

‘minio.gcsgateway.enabled”™ is true

"externalEtcd.enabled’ is true

## the endpoints of the external etcd

#4
endpoints:

- localhost:2379

FHAFHHEHHH AR H AR
# External pulsar
# - these configs are only used when
FHAFH A A AR H RS SHAHSH RS HH
externalPulsar:
enabled: false
host: localhost
port: 6650
maxMessageSize: "5242880"
message in pulsar.
tenant: public
default

namespace:
authPlugin:

authParams:

FHEH A
# External kafka
# - these configs are only used when
FHEH A
externalKafka:

enabled: false

4 5 *x 1024 * 1024 Bytes,

"externalPulsar.enabled™ 1is true

Maximum size of each

‘externalKafka.enabled®™ 1is true
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brokerList: localhost:9092
securityProtocol: SASL SSL
sasl:

mechanisms: PLAIN
username: ""
password: ""

root@node2:~#

{1&% B: prepare_data_netapp_new.py

DIV IITIE RIA— T—ER—RADT—R%EFT2-DICFERINDY
> 7JL Python RV 1) FrERLET,

{1£% B: prepare_data_netapp_new.py
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root@node2:~# cat prepare data netapp new.py

# hello milvus.py demonstrates the basic operations of PyMilvus, a Python
SDK of Milvus.

1. connect to Milvus

2. create collection

3. insert data

4. create index

5. search, query, and hybrid search on entities

6. delete entities by PK

7. drop collection

S e S S o o

import time

import os

import numpy as np
from pymilvus import (

connections,

utility,
FieldSchema, CollectionSchema, DataType,
Collection,

)

fmt = "\n=== {:30} ===\n"

search latency fmt = "search latency = {:.4f}s"

#num entities, dim 3000, 8
num entities, dim = 3000, 16

s s LSRR SRR R R R R R R Rk
FHFFHFHH
# 1. connect to Milvus

# Add a new connection alias “default  for Milvus server 1in



"localhost:19530°

# Actually the "default" alias is a buildin in PyMilvus.

# If the address of Milvus is the same as "localhost:19530°, you can omit
all

# parameters and call the method as: “connections.connect ()
#

# Note: the ‘using’ parameter of the following methods is default to
"default".

print (fmt.format ("start connecting to Milvus"))

N

host = os.environ.get ('MILVUS HOST')
if host == None:

host = "localhost"
print (fmt.format (f"Milvus host: {host}"))
#connections.connect ("default", host=host, port="19530")
connections.connect ("default", host=host, port="27017")

has = utility.has collection("hello milvus ntapnew update2 sc")
print (f"Does collection hello milvus ntapnew update2 sc exist in Milvus:
{has}")

#drop the collection

print (fmt.format (f"Drop collection - hello milvus ntapnew update2 sc"))
utility.drop collection("hello milvus ntapnew update2 sc")

#drop the collection

print (fmt.format (f"Drop collection - hello milvus ntapnew update2 sc2"))
utility.drop collection("hello milvus ntapnew update2 sc2")

FHEHHHHFHA AR F A EAEH AR AR AR H AR AR
FHAHHHE

# 2. create collection

# We're going to create a collection with 3 fields.

# +-+-——————————- Fom e ———— fom

# | | field name | field type | other attributes | field description

=
+

|
+
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|

|

1] "pk" | Int64 | 1is primary=True | "orimary field"

auto id=False |

H — H= — =+

=+
N

"random" | Double | "a double field"
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# |3|"embeddings" | FloatVector]| dim=8 "float vector with dim

fields = [
FieldSchema (name="pk", dtype=DataType.INT64, is primary=True, auto id
=False),
FieldSchema (name="random", dtype=DataType.DOUBLE),
FieldSchema (name="var", dtype=DataType.VARCHAR, max length=65535),
FieldSchema (name="embeddings", dtype=DataType.FLOAT VECTOR, dim=dim)

schema = CollectionSchema (fields, "hello milvus ntapnew update2 sc")

print (fmt.format ("Create collection "hello milvus ntapnew update2 sc "))
hello milvus ntapnew update2 sc = Collection
("hello milvus ntapnew update2 sc", schema, consistency level="Strong")

FHAFH A H AR
FH#HH#H

# 3. insert data

# We are going to insert 3000 rows of data into

"hello milvus ntapnew update2 sc®

# Data to be inserted must be organized in fields.

#
# The insert () method returns:
# - either automatically generated primary keys by Milvus if auto id=True

in the schema;
# - or the existing primary key field from the entities if auto id=False

in the schema.

print (fmt.format ("Start inserting entities"))
rng = np.random.default rng(seed=19530)
entities = [
# provide the pk field because "auto id' is set to False
[i for i in range(num entities)],
rng.random(num entities).tolist(), # field random, only supports list
[str(i) for i in range(num entities)],
rng.random( (num entities, dim)), # field embeddings, supports
numpy.ndarray and list

]

insert result = hello milvus ntapnew update2 sc.insert (entities)
hello milvus ntapnew update2 sc.flush()



print (f"Number of entities in hello milvus ntapnew update2 sc:
{hello milvus ntapnew update2 sc.num entities}") # check the num entites

# create another collection
fields2 = |
FieldSchema (name="pk", dtype=DataType.INT64, is primary=True, auto id
=True),
FieldSchema (name="random", dtype=DataType.DOUBLE),
FieldSchema (name="var", dtype=DataType.VARCHAR, max length=65535),
FieldSchema (name="embeddings", dtype=DataType.FLOAT VECTOR, dim=dim)

schema2 = CollectionSchema (fields2, "hello milvus ntapnew updateZ sc2")

print (fmt.format ("Create collection "hello milvus ntapnew update2 sc2 "))
hello milvus ntapnew update2 sc2 = Collection
("hello milvus ntapnew update2 sc2", schema2, consistency level="Strong")

entities2 = [
rng.random(num entities).tolist(), # field random, only supports list
[str(i) for i1 in range(num entities)],
rng.random( (num entities, dim)), # field embeddings, supports
numpy.ndarray and list

]

insert result2 = hello milvus ntapnew update2 sc2.insert (entities2)
hello milvus ntapnew update2 sc2.flush()
insert result2 = hello milvus ntapnew update2 sc2.insert (entities2)
hello milvus ntapnew update2 sc2.flush()

# index params = {"index type": "IVF FLAT", "params": {"nlist": 128},
"metric type": "L2"}

# hello milvus ntapnew update2 sc.create index("embeddings", index params)
#

hello milvus ntapnew updateZ sc2.create index(field name="var", index name=

"scalar index")

# index params2 = {"index type": "Trie"}

# hello milvus ntapnew update2 sc2.create index("var", index params2)

print (f"Number of entities in hello milvus ntapnew update2 sc2:

{hello milvus ntapnew update2 scZ.num entities}") # check the num entites

root@node2:~#
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{3&% C: verify_data_netapp.py

COEITIVITIE. NetAppRIZ— F—AR—Z Y1) 2a—> 3 VADRT H— F—
RAR—RAZRIT BT=DICFERTEZH > FIL Python K7V FRHAEFENTVET,

{38% C: verify_data_netapp.py

root@node2:~# cat verify data netapp.py
import time

import os

import numpy as np

from pymilvus import (

connections,

utility,
FieldSchema, CollectionSchema, DataType,
Collection,

)

fmt = "\n=== {:30} ===\n"

search latency fmt = "search latency = {:.4f}s"

num entities, dim = 3000, 16
rng = np.random.default rng(seed=19530)
entities = [
# provide the pk field because "auto id" is set to False
[i for 1 in range(num entities)],
rng.random(num entities).tolist(), # field random, only supports list
rng.random( (num entities, dim)), # field embeddings, supports
numpy.ndarray and list

]

gz s LA EEEE AL AR EEEEAEEEEEEEEEEEEEEEEEEEEE
##H##4H
# 1. get recovered collection hello milvus ntapnew update2 sc
print (fmt.format ("start connecting to Milvus"))
host = os.environ.get ('MILVUS HOST'")
if host == None:
host = "localhost"
print (fmt.format (f"Milvus host: {host}"))
#connections.connect ("default", host=host, port="19530")
connections.connect ("default", host=host, port="27017")

recover collections = ["hello milvus ntapnew update2 sc",

"hello milvus ntapnew updateZ sc2"]

for recover collection name in recover collections:

74



has = utility.has collection(recover collection name)

print (f"Does collection {recover collection name} exist in Milvus:
{has}")

recover collection = Collection(recover collection name)

print (recover collection.schema)

recover collection.flush()

print (f"Number of entities in Milvus: {recover collection name}
{recover collection.num entities}") # check the num entites

FHAFH S
FH#HH#H

# 4. create index

# We are going to create an IVF FLAT index for
hello milvus ntapnew update2 sc collection.

# create index() can only be applied to "FloatVector  and
"BinaryVector fields.

print (fmt.format ("Start Creating index IVF FLAT"))

index = {
"index type": "IVF_ FLAT",
"metric type": "L2",

"params": {"nlist": 128},
recover collection.create index("embeddings", index)

FHAFH A F A
FH#HH#H
# 5. search, query, and hybrid search
After data were inserted into Milvus and indexed, you can perform:
- search based on vector similarity

#

#

# - query based on scalar filtering(boolean, int, etc.)

# - hybrid search based on vector similarity and scalar filtering.
#

# Before conducting a search or a query, you need to load the data in
"hello milvus® into memory.

print (fmt.format ("Start loading"))

recover collection.load()

# search based on vector similarity
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print (fmt.format ("Start searching based on vector similarity"))
vectors to search = entities[-1][-2:]

search params = ({
"metric type": "L2",
"params": {"nprobe": 10},
}
start time = time.time ()
result = recover collection.search(vectors to search, "embeddings",
search params, 1limit=3, output fields=["random"])
end time = time.time ()

for hits in result:
for hit in hits:

print (f"hit: {hit}, random field: {hit.entity.get('random')}")
print (search latency fmt.format (end time - start time))

# query based on scalar filtering(boolean, int, etc.)

print (fmt.format ("Start querying with “random > 0.5 "))

start time = time.time()

result = recover collection.query(expr="random > 0.5", output fields=
["random", "embeddings"])

end time = time.time ()

print (f"query result:\n-{result[0]}")

print (search latency fmt.format (end time - start time))

# hybrid search
print (fmt.format ("Start hybrid searching with “random > 0.5°"))

start time = time.time ()
result = recover collection.search(vectors to search, "embeddings",
search params, 1limit=3, expr="random > 0.5", output fields=["random"])

end time = time.time ()

for hits in result:
for hit in hits:

print (f"hit: {hit}, random field: {hit.entity.get('random')}")
print (search latency fmt.format (end time - start time))
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# 7. drop collection

# Finally, drop the hello milvus, hello milvus ntapnew update2 sc

collection

#print (fmt.format (£f"Drop collection {recover collection name}"))

#utility.drop collection (recover collection name)

root@node2:~+#

{J#%D: docker-compose.ymi

DI aUIliE. NetAppDARI Rl T—ER—=X Y )a—3>0H 2T
YAML O—RAESENTVET,

{3#%D: docker-compose.yml

version: '3.5'"

services:
etcd:
container name: milvus-etcd
image: quay.io/coreos/etcd:v3.5.5
environment:
- ETCD_AUTO COMPACTION MODE=revision
= ETCD_AUTO_COMPACTION_RETENTION=1000
- ETCD QUOTA BACKEND BYTES=4294967296
- ETCD SNAPSHOT COUNT=50000
volumes:
- /home/ubuntu/milvusvectordb/volumes/etcd:/etcd
command: etcd -advertise-client-urls=http://127.0.0.1:2379 -listen
-client-urls http://0.0.0.0:2379 --data-dir /etcd
healthcheck:
test: ["CMD", "etcdctl", "endpoint", "health"]
interval: 30s
timeout: 20s

retries: 3

minio:
container name: milvus-minio
image: minio/minio:RELEASE.2023-03-20T20-16-18%
environment:
MINIO ACCESS KEY: minioadmin
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MINIO SECRET KEY: minioadmin
ports:
- "9001:9001"
- "9000:9000"
volumes:
- /home/ubuntu/milvusvectordb/volumes/minio:/minio data

command: minio server /minio data --console-address ":9001"
healthcheck:
test: ["CMD", "curl", "-f",

"http://localhost:9000/minio/health/live"]
interval: 30s
timeout: 20s

retries: 3

standalone:
container name: milvus-standalone
image: milvusdb/milvus:v2.4.0-rc.1
command: ["milvus", "run", "standalone"]
security opt:
- seccomp:unconfined
environment:
ETCD ENDPOINTS: etcd:2379
MINIO ADDRESS: minio:9000
volumes:
- /home/ubuntu/milvusvectordb/volumes/milvus:/var/lib/milvus
healthcheck:
test: ["CMD", "curl", "-f", "http://localhost:9091/healthz"]
interval: 30s
start period: 90s
timeout: 20s
retries: 3
ports:
- "19530:19530"
- "9091:9091"
depends on:
- "etcd"

- "minio"
networks:

default:

name: milwvus
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