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BRIEERE: MEEENEATENEESHEESRMEMUELS - BIEESTIRRRIEARERNENEMH
T WO BERETRRIVERZIBHIET - AItIFEESEEERERERM Al TEaH -

1. fEZREAR ~ HPIGHAEEREATE Kubernetes L %4 Milvus BREMTERF « W EA NetApp EFIEHIZSRBIER
EERNERER -

2. BELHE Milvus 5 - [EFEREZTE Milvus EETHNERE - EERFENGE (PV) o BLaHaE
etcd (Z{E#IT{ERE) -~ Pulsar-bootike-journal (={E#IT{ERE) - Pulsar-bootike-ledgers (={EHITIE
BZ) #0 Pulsar-zooker-data (={E#IT(ERZ) o



7E milvus E=&EF ~ RFITLUER Pulsar 2 Kafka {EAERES |2 « IHIE Milvus BETFER
#1F ~ UBGERE SRRV / 5160 o $1¥ NFS B9 Kafka ~ NetApp B ONTAP 9.12.1 &

@ HARASPEITIRE ~ ELEIBI8THAE LR RHEL 8.7 5 9.1 S{EEARAFFTE S HI NFSv4.1 K&
Linux 48 ~ A7 RI5EE NFS $11T Kafka BFRJISESEER) TRESEHde %) ME o MRIEER
ABEZUN{AEFE NetApp NFS 31T Kafka BBRAE ~ s5BE | "IhE4E" o

3. F I NetApp ONTAP #1371 78— NFS Volume ~ WEITT 12 EIFEHEE « SEEEEEZA 250GB 1Y
HERE - HEARENATRBEEANNME ; I « BMES—EEE « HE(E PV #5%5 50GB © s526]
T5 PV YAML #E 2 — « UBSEZ AT ; BFIERE 12 ELHIEEE - EEEEZRED
storageClassName §&4 FA1 - MFEFEXKHENREHESE PV EE—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. A5ME PV YAML $2Z#117 T kutbect! apply 1 #3% ~ LUIBIIFEMIEE « JA%ERA [ kutbectl Get PV 1 §&
EHE
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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: ~#

5. ATHEZERER « Mivus X1E MinlO - Azure Blob 1 S3 S¥{H#TFRRR S E o 14545/ ~ FFIER
S3 o FHSERERFEAR ONTAP S3 #1 StorageGRID #1577 & © FAFIERA Helm REPE Milvus FHE o
& Milvus TEAIE TEHABBIEEE values.yaml ° 2RSS A EFRERD values.yaml #5238 o

6. ;AT SE&ELR T sorageClass | #B:%%4 [TE:%) - G¥EECERME « etcd ~ zookeeper I bookkeeper
By TFEEREERL o

7. £ MinlO BEZH ~ {2 MinlO o
8. 1 ONTAP & StorageGRID ¥4 {#7Z& 2L NAS #7EZE « MiEEHMA BBV #1705 m5ME S3

FHAFH A H A AR A H AR S
# External S3
# - these configs are only used when “externalS3.enabled’ is true
FHAFHHEHHH A AR A HHF 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. 71837 Milvus EZE 2 Al ~ s5FEE PersistentVolume Claim ( PVC ) BEERIFELEENESE

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

10. 58 Helm # values.yam| 4HAEHEZ2 IR L HEEFNELEN Milvus FEE ©

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: ~#

1. E&3% PersistentVolume Claims ( PVCS ) BURKEE 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-pv4 250G1 RWO default 3s
my-release-pulsar-bookie-journal-my-release-pulsar-bookie-0 Bound
karthik-pv10 250G1 RWO default 3s
my-release-pulsar-bookie-journal-my-release-pulsar-bookie-1 Bound
karthik-pv3 250G1 RWO default 3s
my-release-pulsar-bookie-journal-my-release-pulsar-bookie-2 Bound
karthik-pvl 250G1 RWO default 3s
my-release-pulsar-bookie-ledgers-my-release-pulsar-bookie-0 Bound
karthik-pv2 250G1i RWO default 3s
my-release-pulsar-bookie-ledgers-my-release-pulsar-bookie-1 Bound
karthik-pv9 250G1 RWO default 3s
my-release-pulsar-bookie-ledgers-my-release-pulsar-bookie-2 Bound
karthik-pvll 250G1 RWO default 3s
my-release-pulsar-zookeeper-data-my-release-pulsar-zookeeper-0 Bound
karthik-pv7 250G1i RWO default 3s

root@node2:~#

12. 12 Pod BYHREE o

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

NAME READY STATUS
RESTARTS AGE IP NODE NOMINATED NODE
READINESS GATES

<content removed to save page space>

SAHERE Pod ARREZ THATHL ~ WIERE(F

13. 1£ Milvus 0 NetApp ¥ REFRET R E R = AFEER o
° f#M I Prepare _data_NetApp_new.py | Python 2B AEK! o



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:~#

° A T VERIFY data_NetApp.py 1 Python t&Z&:BENE K} o

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

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

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

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

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

=== Start Creating index IVF FLAT ===

=== Start loading ===

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

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

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

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

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

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



0.285283165889066}, random field: 0.285283165889066

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

search latency = 0.4533s

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

query result:

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

search latency = 0.4476s

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

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

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

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

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

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

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

search latency = 0.1232s

Does collection hello milvus ntapnew updateZ sc2 exist in Milvus:

True

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

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

'type': <DataType.FLOAT VECTOR: 101>, 'params': {'dim': 16}}]}
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17 EC2 $ITERERF « M BIRMHEIEE N o eI UEE & B E L ME R - hitps://us-east-
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4. FEITHEEHERK « WIEEFHEE Amazon FSxN for NetApp ONTAP o

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

S. fiEF T apt-Get %8 L% Docker 1 Docker Compose ©
6. 1RIEHIBIRE -compare.yaml 25 FE Milvus £ ~ BI1E Milvus 485 & o

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. TEHIRRE -compile.yml #£ZEHY  Volumes | (BEHE&E) EERH - 1% NetApp NFS HEEHEEHIEN
Milvus B23ER1E « 552 etcd ~ minio 1 standbedy.Check "M% D : SAIRARE - 4HE .yml" LUEISHERE
Yml EF AR E

8. ERsEHi SRV RIRAIESE

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. RBEAIBRE -compile.yml #EZMB E#IT T ocker-competup -d | ©
10. 182 Milvus B2ZHIHREE o
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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:~$

. AT EEMSERENGEEINA « LUK EE Amazon FSxN for NetApp ONTAP i9&#} « FAFI{ER Python
Milvus SDK #1 PyMilvus HIEEHIFETE o /A 'apt-Get install python3-numpy python3-pip' ZEENERNEH
WA 'pip3 install pymilvus' 24t PyMilvus ©

BB mEBKIES Amazon FSxN for NetApp ONTAP BB KB AFIEEEE -

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. {3 verify_data_netapp.py IS ISR EEENEE o

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}},
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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. IREFRBEFIN AR BB S3 FamETREELERREN Al TE&#E NFS Bi « BIRTUEAE
B 5 18R Python F2TU2REEEE BN ~ WIASEIRASRRIE A Fratt « WEEMERRNESRGRIEMUE -

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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W HEEC EC2 #ITERS « R UBARRENE RERAERMENEE - MIEEREERER FSXN BIER
BABBEREE « TERARAEERMEEBTE IS o b5 ~ FiB S3 FHtpEsE GBI Al TEEHEN
BIRES] ~ AIERERFENGES] o At ~ BIEZ2 A UNREF AR PIRHEBKEERNERNEASE  BFFE
F3 Amazon FSxN for NetApp ONTAP FYIHAER BIE KRS B RHEE o

f£F3 SnapCenter A= &} E{R#E
Z=EfRERAN a8 A8 NetApp SnapCenter BRE B K ERHEERHRE o
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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. ERs% S3 NAS EFREAVES Il o IERMIRVEEHI ~ BFREIBIECA [ 2024-04-0821:22 | HIHEZZERH §
prepy_data_NetApp.py | I5<LHEFTEEIL ©



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. {EF Tilvusdb | BEIRFH—E4EEHE (CG) TRERZREENHR
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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. WITHIBIIRERHIT S3 NAS HEFEITEER °
Job Details
Restore 'scaleserver1.mssglanf.local\Storage\milvusdb’
« ¥ Restore ‘scaleserver1.mssglanflocai\Storage\mibvusdb’
v v scaleserverl.mssglanf.local
v Restore
v * Validate Plugin Parametars
L * Pre Restore Application
o ® File or Volume Restore
o ¥ Recover Application
v » Cleaning Storage Resources
o * Clear Catalog on Server
v » Application Clean-Up -
© Task Name: Restore Start Time: 04/08/2024 2:37:21 PM End Time: 04/08/2024 2:37:55 PM
View Logs Close
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. {8 Python IS HEAREEE [ hell_milvus_netapp_sc_test | #0 I hell_milvus_netapp_sc_test2 | &Y
=5\
B} o

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:



{'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:~+#

. ERENEPABFET BRI EENES -
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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

B&1& ~ {#F NetApp BY SnapCenter 2R{REREEREBRFAIF ONTAP B Milvus B ~ HEBRHEIREAN
m s LEREEN BN EMEEMNEZE « HINETE(E - SnapCenter SEFNIEI —MIE D L HIT R E RIS
B BEREEEN (GRS ER) FREELIEREMBETMIESLR - EMERRHLIEEEFE ~ 1
AIRHIEE AR FRIEK o

FEARET « RPIREBUEERTE SnapCenter FR1FE ONTAP FIRIEE} ~ GIE TR TE « HizIMIRX A LEER4A
BE N LURERBTRBABEIAEENENER - Bt B RNAER SRR IRBBITHEX « MRS S3

NAS #FEEFRIER o

LESh ~ BFIERANEFIRERDZRBEBEIAMERNBEENES - 15BN T - SnapCenter RI{ESCATHIIRIR
HITRER - BRREENEEMEES 2 - TERZEENRE « EMEFERNENTEY - EIERERER

S ERHERMIIAE R R P RRIFREE « EMPISEHREBRAMELZ S - MEREIERAEE o ALL « NetApp BY
SnapCenter EfAR PIRHEAAFENERMREHAEIEMRASFE

53 NetApp SnapMirror #1758 1R1E
REAET R NetApp NAEERER RS RIKEHRIE (KEMIE) Bl SnapMirror ©

£/ NetApp SnapMirror 31T S EER1E

24



Milvus Cluster
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NetApp H9 SnapMirror AIiF & EHE—1E NetApp ONTAP HFIZHISSE S 2 B —EEFITHI2S - TEAMN KEMR
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R UREIIAE i o P a] LAFI A NetApp SnapMirror i ERMEAREPEBERE

S. BlI#T : NetApp FUREE
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EREFEMNENRET  IETAFMRERSSBRIENERIRE Z HIB%0E
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ABRARBENERBRENER  EAIUEABEERAR—KITER
NITEEHMNEHEIR WJHD Amazon FSxN for NetApp ONTAP # Google Cloud NetApp Volume (
» MRERIER S IETEIRN & &

ERRAZECRAIHEEFRRR—
B ~ EBItRE(ERZ - EEMEARETENATE NetApp instaclustr ARFSE mAEE
instaclustr IR 2 B AARTS ©

FREEEEZFREERAMUE o fIE ~ ST UBHEE A ERIRIE P I TE AR

RI(FEH  BERERESTRIRER

BT ~ 5180 Amazon FSxN for NetApp ONTAP ~ Azure NetApp Files 1 Google Cloud NetApp Volumes
# B EimARFS AR E RFRIFH NAS o

[ £ B FHERBEREE

REERRAATE M EE N E L RITRIEERGE ©
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Ahr A FA 7%
W EESREE

AR EMEENENRFRAATHNINREEAR  ERAREEFNANEREARNARER - nEFR
BUEESH#EEMMNMTEUEESMESR « FILFEZ2ERS AR R « 7 EREERMEIREHINER o X
AERRSE A BN S AIARSE ~ PRAERG « WRAMAESRIETRINGH - MASHRBRRERE - Bt « EREER
AP ~ MEEEREE B MRE AT SRR VRAR « MA S ELIEEREIRE  EMT EXLRRMAMEE - 8
BYREENRZENERT « HHOENREFERINBAREBMEIRE - Bt - MEEEE RN EIEAIRMRE
Bl - BMEREREnE « EBRERNBRARIFEM -

FEAREF « RPINBRSEARSTAEERE (B0 Milvus 1 pgveco.RS ) FIRIAEESE « ERTENEHETFMAE
1% ~ B0 1/0 BREFEH NetApp HEFIEHIER1TA « LR LLM £aniBHIRAY RAG MEEI TFEH - BELE
FHEEL ONTAP ETFHEAR A RESERAR « RFISHELIHEFRIBEER - HFIND R URMRMERRRAE
B~ Al sERENEHRH® (QPS) -

mBaAaMNUT Milvus ERNTENERE -

FAEER Milvus (BIZRANZEE) Postgres ( pgveco.RS) #
Rz 2.3.2. 0.2.0
EERR iSCSI LUN /Y XFS
T1EEaHESESS "VectorDB-Bench" —v0.0.5.
BHE LAION Eil&E
1 RERARER
* 768 R~F
* ~300GB BERlEA/N
TR IS8 AFF 800 * hRZs—9.14.1 * 4 x

100GbE —#EFR3H? milvus ~ 2 x
100GbE F3#? postgres * iSCSI

VectorDB-Bench 782 Milvus EiIiNE=5%

FAITEER A vectorDB-Bench B mivus B #55E FHT T THI%MAEER:S o
milvus &1 = EAERRFEARSIEARSEIUT ©
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https://github.com/zilliztech/VectorDBBench

Management network

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

wle-A800-A-01
I I ; milvus-standalone | I I | I I |

wle-A800-A-02
”””l milvus-minio

milvus-etcd ! |

iSCSI 100Gbps network docker

TEAEH ~ HFIFZETRE Mivus BIRERERNRRERMER -

o FxfFI3ELE DiskANN ERELEAIEMZREI5RE o

o FREY » RIFIETREIAY 100GB BERIEMNZRSIATE 5/ o 7EERHARS ~ Bt 20 @zl (RUBBHITHER
F¢ 40 {8 vCPU ) BY Milvus fAfkES « HERA CPU BE% 100% o IR « HitEBARMTIERANIARE
BERIEMS » DiskANN f5RIEZ o

o IEEHMMEERT « AFIRRIBVERH (QPS) X% 10.93 ~ MAEKERS 0.9987 - EHHIE 99 EED
UEGEERZ N 708.2 ZFVHIRFEZRAIE o

WREFRAERE - BREEHI - MARRECNRSIZIEERT ~ SMWETH1 « 000 RIEE - EEAMK
%~ ERE 32,000 fEEE /7

T ENRI BRI AN BELEAR ©

TEE #PEE: E= B&E
BERHHEY IOPS <1 ~ 000
ffﬁ)\iﬁ%fﬂ E
IR <400 £t
ITEa# A BARS ~ ABAREA
10 A/ 64KB
& IOPS RUEFFR % 32,000
JER <400 £
TEas 100% TREXGEEX
10 A/ FE 8KB

vectorDB-bench 452N o
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.<~. VDB
2’ 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

MBIV Milvus FITIEBSRIRRAERREE 2R E ~ BRIFRERATEUIESES 1536 1Y 500 EMEHFFHE - I
PEHEFEFRFEERRANER « L ABRRAHIRE

VectorDB-Bench 13#C milvus &5

EZAEIT ~ A ET:RTE Kubernetes IBIEHEFE Milvus #ERRIRE o 518 Kubernetes ;2 E27E VMware
vSphere ZPEAIEFE L8 « Z2PEL Kubernetes F EIZAA T EEIZAAYEENEE o

VMware vSphere # Kubernetes S8ZFHAHE KIAFTE T 5 EIHREREA o
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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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|

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

-

-

|
|
|
|
|
|
@] @,l ________________________________________________________ K :
|
|
|
|

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

EAREF ~ ZPIENERE Mivus BRENBRRERNER o

* (EFARZRSI4RE % DiskANN o

* TRIBEI B EEZEIE 2 FAIELE « I 1536 NAEEEEIE 500 BERE - RPIHRRE - REHERNE
EHEEAIEA BRI CFRREESE - BRI REMAL « RENEBPEFILENS 99 BOUBUHLD T/RME
*REEBPINESVEHRH (QPS) EXRE « BARERFAIHRHIER

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%

TERMESEFFERIES - SEFFEEEEN I0PS @5 (BVEBA / BHFER) -
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, Summary

Cluster Latency = Total OPS

800 ps 100K ops

600 ps 75K ops

400 ps 50K ops |
An ADAAMYM Mas o A Al
200ps A H 25K ops
} =P [
J
e oope M

17:30 18:00 18:30 19:00 19:30 20:00 : . 17:30 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

—F'E_ﬁﬁ-l uﬁ EﬂIzzE’]ﬁ%rx‘ﬂﬁb =kE

TEEEPEEL EE &8
BERHEEY IOPS <1 ~ 000
fa%)\ﬁﬁ%fﬂ E
JER <400 =T
TEasH B/ BARE - ARDEEA
10 K\ 64KB
i IOPS RlE% 147,000
IR <400 7T
Teas 100% TRENGEEX
10 A/ FE 8KB

RIFIFILI Milvus A Milvus SERRIRIAERREE ~ BAHR AT /0 SEBRISHAEER ©
* FFHRERE ~ B EMEEIZEFR /0 REERFT—K -
*BRIIMRLE I0PS £R « IRENEZERETPHNARKHERS -

vectorDB-Bench #&HC Postgres ( pgvector.RS)

FfF1EF VectorDB-Bench 7E PostgreSQL ( pgvectt .RS) EHITRIIENE :
PostgreSQL (45752 pgveco.RS ) BIAARRFNEARAFEARFMAERUIT :
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Management network

wle-AB00-A-01 |
- 1111 s

wle-A800-A-02

Postgres :

iSCSI 100Gbps network docker

EAEF « HFIDZET RIS PostgreSQL BRHERVERRER « 1552 pgveco.RS °

* FfHERE HNSW ERELERIERS4RE « IATERER « DiskANN #7XFIT pgveco.RS °

* EERHREREER ~ FFIBA Cohere EXIE - HFEZ 1 + 000 BEME « #ER 768 < ILRRFAIE 4.5 /)
B o

*EEHRE « RMERIESTNEHRH (QPS) 41 ~ 068 ~ BEIFS 0.6344  EHHE 99 BB D IBGLE
B 20 EWHREEAL o TEAIBOIVBITRREA « PR CPU X 100% HNEREIEE ©

TERHESERFERIRE - ERETFESEEERS IOPS (BM@A / BHIFEH) -

Summary

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

A& DB Bench L/ milvus £2 postgres 3HELLER
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',),,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

RIZFAFIER VectorDBBench ¥ Milvus #1 PostgreSQL FIRBEERE « FeFIEREREI T35 IE .

* Z&5|#ERY . HNSW
* BHRIE  Cohere 1211 ~ 000 B@MAE= - R~ 768

9223 pgveco.RS MEFIEHE (QPS) &1 ~ 068 - [EIUKEA 0.6344 ~ T Milvus B9 QPS 2 106
EEA 0.9842 o

MREHNSHEESEITIEF « Milvus FEE pgveco.RS BHE « A EEMINESEEHANEAERLAES -

g~ MBS EHHESFEEMNFEZE « pgveco.RS FAEHBE Milvus © Rl ~ :BFEAEE ~ B8 pgvecto HAEY
MNERRERIE « EH4 37% NiESERETE[IER -

RIBH IR AERRE I TEE ¢
RIFEBAMIBVARRERE « FfHRL THIRE !

7£ Milvus A ~ 1/O REREE OLTP TEEEIEEMEML ~ BI40 Oracle slob  BEZERIFH B S =EPEEL © BERHEEE
RIECEBREN o VAN EEFEE 64KB BAEE « MEAMEERRFEE K 8KB :BH o FFIHAE ONTAP
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AEAEZER S TUEIE Milvus 1/0 B8 o

PostgreSQL I/0 RERL AN XAEREENRELFEH - AN BAELETCTIRERNZEF - RfIEES
B EQ M R ER R BIE (IR 1/O o

DiskANN Ef##F = Z{CHRIREA - BB MR E DB #F « FHBHARLITEAR - B2  FAAI5E
FIFAsCIEREAME DB 1580 (g0 HNSW ) ZREBIHEFHAEER ©

5~ EFEERRE - ER5IFRES HSNW B « T EFHPEE « EFREHL A IERRA® « HSNW B%1E

RAG ERREXNMEENEREZNFEMRR - EENSER  REMETEHELRARENBIEMAEN
BEARE -
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