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B erikbern [ ann-benchmarks  public & Watch 96 ~ % Fork 456 ¥ Star 2.8k

<> Code () Issues 39 I Pull requests 8 Actions A Projects 0 wiki Security |~ Insights

#° master + P 6branches © 0tags Gato file Add file ~ Code + About

Benchmarks of approximate nearest

C maumueller Add export to csv «&lascs #256) (#269) ... ¢ 2b4gb3e crMar 7 YO $269 comnits neighbor ligraries in Pyiace

. 2 o
.github/workflows Add export toTsv (closes #256). (#269) 2 midnths ago ¢’ ann-benchmarks.com

ann_benchmarks Add dxpbitsd BV i(closes®oile). ;4020:. JiothE Ah do ke Ednchifa k nearest-neighbors
install Add Vearch to ANN Benchmarks 3 months ago Readme

; : MIT License
protocol Fix some flake8 issues 3 years ago =

2.8k stars

results rebased 4 months ago
96 watching

templates fix website building 17 months ago 456 forks

test Make Puffinn algorithm compatible with sparse dataset format 11 months ago

http://github.com/erikbern/ann-benchmarks
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E\fa'l..ls':lted Recall-Queries per second (1/s) tradeoff - up and to the right is better
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OpenSearch KNR
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Data sets

L inta tra

ground truth data in the form of the top naighi are themina H ormat:

Dataset Dimensions  Trainsize Testsize  MNeighbors  Distance
DEEP1E k! ) i 100 nolar

ion-MMIST G, 000 [ 100

BE RGN NET 25.2
] [ ] ]
10,000 Angular JF5 M21ME]
B ]t 4 gl SADF 2/ d n
Angular HOFS (463ME)
Angular HD)
HDF5

Euclidean HDFS |

50,000
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Data sets
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are themina H ormat:
Dataset Dimensions ain si Neighbors ~ Distance
DEEP1E k! ) i 100 nolar
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L RO NI NET 25.2
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10,000 Angular JF5 M21ME]
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Angular HD)
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Dataset  Type d Dist. Query Type
BIGANNIU-uint8 01128 L2 k-NN
Facevcok SimiSearcnNet—+4 1 uiat8 1 7266 | Range

Microsoft” Taring’ ANINS  fioatdz ~ 100~ L k-NN
Microsoft SpaceV  int8 100 k-NN
DEEP float32 96 k-NN

Yandex Text-to-Image float32 200 k-NN
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Track #1

Datacenter Server
64 GB RAM
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Track #2

NDatacenter Server
64 GB RAM
2TB HTD SSD
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Track #3

Any Hardware
Evidence of Cost

Power Monitoring
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Track #1 Tracy #2 Track #3

Datacenter Server Datacenter Server Any Hardware
64 GB RAM 64 GB RAM Evidénce of Cost
2TB HTD SSD Power Monitoring

* *

e Limited Hardware Resource Budget
e Ranked By Recall
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Track #1 Track #2 Track #3

Datacenter Server Datacenter Server Any Hardware
64 GB RAM 64 GB RAM Evidence of Cost
2TB HTD SSD Power Monitoring

e Limited Hardware Resource Budget e Recall, QPS,
e Ranked By Recall Power, Cost
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Meimo ry: T¢‘ﬂ1p Max Max cached Max Max burst

GiB storage data  and temp uncached uncached
{55D) disks storage disk disk
GiB throughput: throughput: throughput
IOP5/MBps [OPS/MBps 10OP5/MBps
{cache size
in GiB)

FSv2 Compute Optimized Series SMILE IDENTITY



Memoary:
GiB

dihoa

Standar

Tl::fhp
stora e
(55D}
GiE

Max
data
disks

Max cached

and temp

storage
throughput:
I0PS/MBps
{cache size
in GiB)

FSv2 Compute Optimized Series

Max Max burst
uncached uncached
disk disk
throughput:  throughput
IOPS/MBps  |OPS/MBps
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Memory Temp NVMe NVMe Disk  Uncached Max burst
(GiB) disk! Disks? throughput® data disk uncached
(GiB) (Read throughput data disk
IOPS/MBps) (IOPs/MBps)* throughp:
(I0Ps/MB,
Slandard L3s02 f 400D00/2000 8000/160
Standard_L16s_v2 2x1.92 TB  800000/4000 16000/320 16000/128
Standard_L32s_v2 4x1.92TB  1.5M/8000 32000/640 32000/128
Standard_L48s_v2 6x1.92TB 2.2M/14000  48000/960 48000/200

Standard_L64s_v2 8x1.92TB 2.9M/16000  64000/1280 64000/200

Standard_L80s_v2° 10x1.92TB  3.8M/20000  80000/1400 80000/200

LSv2 Storage Optimized w/High Throughput NVM SSD
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.NET 25.2.
d.

N = 3, Recall = 3/3
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d.

N = 3, Recall = 2/3
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Track I(=)perati(_)nal Threshold
Creatediivith Aspo$8,SliadaR6r Python via .NET 25.2.
" OpYrig ,50(5 6 spose Pty Ltd.

#3 2,000 QPS
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Track Baseline Algorithm

#1 EvalpdtiePanly.

Created with-Aspose Slides for Pythonvia-NET 25.2.
#@opyrlght %ﬂ%ﬂgpose Pty Ltd.

#3 Faiss-IVFPQ + 1 GPU

* Baseline algorithms provided by organizers

* Final ranking based on cumulative

improvements over baseline
SMILE IDENTITY
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Track |Benchmark Winners
SVETITE:L

dited wWikcAsiGSISIidRK foisPythdsinpiNED 25.2.

uo ORI Z04-2DZalsRase Pty Lid.

#3 Recall@10 Intel on Optane
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Winner: Kuaishou+Tsinghua U (15 participants)
uring Te_xt2|mage SSNPP

Team BigANN | Deep E%Qﬁ&m | SSN

K+T U | 0. tdpyAgi320d4B025A9p65% Pty Ltd. :

* threshold = 10,000 QPS
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Winner: Kuaishou+Tsinghua U (15 participants)

Team BigANN | Deep E%Qﬁ&m uring | Text2lmage | SSNPP
—Greatedw&hAspes«e%denggy{heﬁ ' via-NET-25-2-
K+T U |0.CdpyHgX320D42025A$p632 Pty Ltd. -

Faiss- |0.635 |0.650 [0.729 0.704 | 0.069 0.754
IVFPQ

* threshold = 10,000 QPS
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Winner: Zilliz+SUST (5 Participants)

Algo BigANN Deep E uring

— Created-with

é“T“Z*SU Copyright 2004&025Aspose P1

TgthImage SSNPP

* threshold = 1,500 QPS
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Winner: Zilliz+SUST (5 Participants)

Algo BigANN Deep E%Qﬁ&&@ﬂ uring TgthImage SSNPP
Zilliz+SU D4&D25Aspose P!

o Copyright 2 ty)lélﬁ.ﬂﬁ 0.886

MS- 0.950 |0.937 |0.900 0.936 |0.489 0.163

DISKANN

* threshold = 1,500 QPS
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Winner: Intel Optane (8 Participants)

Algo BigANN Uﬁ&&@ﬁ uring | Text2lmage | SSNPP
C ted-wit] Sk -

Intel on | 0.98pyAFAIR00922025A8F55¢é P! -

Optane

* threshold = 2,000 QPS
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Winner: Intel Optane (8 Participants)

Algo BigANN | Deep E%Qﬁ&&@ﬂ uring TgthImage SSNPP
Intel on | 0.98%pyAgPIR00422025A955¢ Pty Ltd4 -

Optane

Faiss- 0.9326 | 0.9428 | 0.9085 0.9132 |0.8603 0.9786
IVFPQ on

GPU

* threshold = 2,000 QPS
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Track Benchmark Winners

#1 Recall@10

= ] Kuajshou+Tsinghua U
Created withe&50ose.Slides #@Pﬁlﬂﬁin via .NET|25.2.
43 ,@dgm@gbt 2004-2025A§Qg,$gp%t¥ Ltd.

#3 Throughput ( qps) NVidia on 8 GPUs
#3 Power (KwH /q) Intel on Optane
#3 Cost ($/ 100K gps * 4yr ) Intel on Optane
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‘ Dataset \

. . Hierarchical

only.

YT SR OSERR it 1 Python via .NET 25.2.

_ F Az oy
Same si1ze ’ . ......

Page-aligned bucket 0 Page-aligned bucket n
Meta data Meta data

Full precision vector |ID| [ Full precision vector |ID

Full precision vector Full precision vector

Aspose Pty Ltd.
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DiskANN Design

Compressed vectors
(50-60GR/hilion vactors)

Low-diameter graph
+full-precision vectors

dSS IAVdd

graph construction similar to HNSW
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Team | BigANN | Deep MSSpaceV | MSTuring | Text2lmage | SSNPP

1 |Intel |0.9998 |0.9998 | 0.9984 0.9957 0.9973 -

2 | Nvidia | 0.9988 |0.9954 | 0.9899 0.99443 |0.9469 -

SMILE IDENTITY
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Team | BigANN | Deep MSSpaceV | MSTuring | Text2lmage | SSNPP

Nvidia | 747K 802K | 840K 584K - -

Intel | 336K 197K | 158K 161K 17K -

(
SMILE IDENTITY
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Team | BigANN | Deep MSSpaceV | MSTuring | Text2lmage | SSNPP

1 |Intel |0.0022 |0.0041 | 0.0049 0.0048 0.0446 -
2 |Nvidia | 0.0119 ]0.0112 | 0.0090 0.0090 0.0480 -

* (watt-sec) / g shown here
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Team | BigANN | Deep MSSpaceV | MSTuring | Text2lmage | SSNPP

1 |Intel | $15K $16K | $16K $16K $104K -

- | Nvidia | $304K | $304K | $153K $153K $917K -
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