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1.1 B3R

Vearch

Api(CRUD, Admin)
Raft
(Replica, Sequence write, Raft log, High availiablity)

Vector Storage

BRI, SRS, [E, bR

ZH{F: Master, Router, PartitionServer,

Master: 137 schema 48, SR IEEHEF IR o

Router: #2fit RESTful API: create. delete. search, update; 7K % fh % & M 45 A5
PartitionServer(PS): F&T raft & A SCHY 4> iy Gamma [a B RT1%, EA-ME T RIIRRRME. 7

HIVHE

1.2 hEEGE Y

1. ¥# CPU 5 GPU Wifhfi4s.
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2. RN IEEE BRG] .

3. R SORE XA T B I SRR SRR,

4. SFRPEHFBRE R I8 string 7 BARELvE.

5. ¥ IVFPQ. HNSW. “ibfil%$55(77 30 (HNSW. Zibil7rs 4 H M) %&Am).
6. 3§ Python SDK AHipREIT K Kk .

T SCRAHLAS 2 ) SRR T (RGBT -

1.3 ZG4M

1. HWF gamma 5|5, RS MERNFRERR.

2, IVFPQ {HIHFRT| 50 Ff compaction, iz REA 52 SOR B HHR K S0
3. CFFNAE . BEELPIRRERAT O T3, SCRPE B LA -

4. HT raft PSS IUEE L BIASTEGE

5. FFNA (InnerProduct) SRR (L2) kit Fm BHiE.
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CHAPTER 2

Y
i
rat
=

2.1 4FiF

PRI
1. ¥ CentOS, Ubuntu and Mac OS., ### CentOS 7.2 PA L, &L % cmake, make T.H.,

2. Go AR >=1.11.2,

3. Gee iR >=5.

4. Faiss master /3% (commit:833d417db1b6b6fd4b19e¢092f735373f07eab33f) .,

5. W5 A RocksDB, JitZ 6.2.2, {#i [ RocksDB 1 INSTALL.md {41 make shared_lib $Ff74%.

6. WRMH GPU, CUDA jitd >=9.0

o HEA GOPATH T{EH, cd $GOPATH/src mkdir -p github.com/vearch cd github.com/vearch

o F#EJFECIY: git clone https://github.com/vearch/vearch.git (JGZiffifl $vearch 1t vearch
H 2 %] A2

e 2 gamma f{id: cd vearch git submodule update --init --recursive
o WIRMEH GPU A, 15 $vearch/engine/CMakeLists.txt 3C4-# BUILD_WITH_GPU {H} on
o Z1¥F gamma

1. cd $vearch/engine



https://github.com/facebookresearch/faiss
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2. mkdir build && cd build
3. export FAISS_HOME=faiss % ¥ %K%
4. fRAE ] RocksDB export ROCKSDB_HOME=RocksDB %% ¥ 4%

5. cmake -DCMAKE_BUILD_TYPE=Release -DCMAKE_INSTALL_PREFIX=$vearch/ps/engine/
gammacb/1ib ..

6. make -j && make install
o 1% vearch
1. cd $vearch
2. export FAISS_HOME=faiss % ¥ ¥4
3. WEA# ] RocksDB export ROCKSDB_HOME=RocksDB %% # 7%

4. export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:$FAISS_HOME/lib:$ROCKSDB_HOME: $ROCKSDB_HOME/
lib:$vearch/ps/engine/gammacb/1lib/1lib

5. go build -a --tags=vector -o vearch

Y, vearch SRR GIF L)

2.2 BBE

AR
o AL E S config.toml(master__server g K {# ] 8817, router_server i i A 9001)

[global]

# the name will validate join cluster by same mame

name = "vearch"

# you data save to disk path ,If you are in a production environment, You'd better,
—~set absolute paths

data = ["datas/"]

# log path , If you are in a production environment, You'd better set absolute paths

log = "logs/"

# default log type for any model

level = "info"

# master <-> ps <-> router will use this key to send or receive data

signkey = "vearch"

skip_auth = true

# 1if you are master, you'd better set all config for router. ps and router, ps use,

—default config it so cool

(continues on next page)
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(continued from previous page)

[[masters]]

# name machine name for cluster

name = "ml"

# ip or domain

address = "127.0.0.1"

# apt port for hitp server

api_port = 8817

# port for etcd server

etcd_port = 2378

# listen_peer_urls List of comma separated URLs to listen on for peer traffic.

# advertise_peer_urls List of this member's peer URLs to advertise to the rest of,
—the cluster. The URLs needed to be a comma-separated list.

etcd_peer_port = 2390

# List of this member's client URLs to advertise to the public.

# The URLs needed to be a comma-separated list.

# advertise_client_urls AND listen_client_urls

etcd_client_port = 2370

[router]
# port for server

port = 9001

[ps]
# port for server
rpc_port = 8081
# raft config begin
raft_heartbeat_port = 8898
raft_replicate_port = 8899
heartbeat-interval = 200 #ms
raft_retain_logs = 10000
raft_replica_concurrency = 1

raft_snap_concurrency = 1

. JAZh

JE3h vearch Fij, FEZi%E LD_LIBRARY PATH IEASS=A(E, ¥R faiss, gamma, rocksdb ZEKH5i114 lib
10, (il $vearch/ps/engine/gammach/lib/lib, $FAISS_ HOME/lib 8 H3 N lib f; 447 1dd vearch Fil
1dd $vearch/ps/engine/gammach/lib/lib/libgamma.so.0.1 i34 0] PAEFE vearch FI gamma #HKHIAT ).

./vearch -conf config.toml

e

2.2, #E 7
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o vearch 5 =/#i}t: ps, master, router, run ./vearch -conf config.toml ps/router/master 3

AR R AR
g 5 GHLEs, 2 G120 master R, 2 G0 ps ITHR, 1 GIREK
e master
— 192.168.1.1
— 192.168.1.2
e DS
— 192.168.1.3
— 192.168.1.4
e router

— 192.168.1.5

o A HY toml ¥ E Y config.toml, {5 master FHl#s ip BLEAE [[masters]] H, ZFF£ 4>, router
A ps Frfedlds ip ILRACE .

[global]
name = "vearch"

data = ["datas/"]

log = "logs/"
level = "info"
signkey = "vearch"

skip_auth = true

# 1if you are master, you'd better set all config for router. ps and router, ps use,
—~default config it so cool
[[masters]]
name = "ml"
address = "192.168.1.1"
api_port = 8817
etcd_port = 2378
etcd_peer_port = 2390
etcd_client_port = 2370
[[masters]]
name = "m2"
address = "192.168.1.2"
api_port = 8817
etcd_port = 2378
etcd_peer_port = 2390

(continues on next page)
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(continued from previous page)

etcd_client_port = 2370
[router]

port = 9001

skip_auth = true
[ps]

rpc_port = 8081
8898
8899

raft_heartbeat_port

raft_replicate_port
heartbeat-interval = 200 #ms
raft_retain_logs = 10000

raft_replica_concurrency = 1

raft_snap_concurrency = 1

e« A7) vearch B, ¥ LD LIBRARY PATH B:E7A5S ki

e on 192.168.1.1 , 192.168.1.2 run master

./vearch -conf config.toml master

e on 192.168.1.3 , 192.168.1.4 run ps

./vearch -conf config.toml ps

e on 192.168.1.5 run router

./vearch -conf config.toml router

2.2, ipE 9
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CHAPTER 3

SR

http://master_server {83 master RS

3.1 RENRE

curl -XGET http://master_server/_cluster/stats

3.2 BERAKE

curl -XGET http://master_server/_cluster/health

3.3 ImORKE

curl -XGET http://master_server/list/server

11
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3.4 Hkx

curl -XGET http://master_server/clean_lock

FEBIHERIF SXTEEMEINEL, ArEtbd R, Worms, SSEWIARRL, FEFIHHRAEER.

3.5 BIAY BEE

curl -XPOST -H "content-type: application/json" -d'

{
"partition_id":1,
"node_id": 1,
"method": 0O

}

' http://master_server/partition/change_member

method=0: node id 1 ¥4 f id 1 BEIAS; method=1: #& node id 1 4 f id 1 ByEIAS,

12 Chapter 3. & glgss
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FER1E

http://master server ft3 master {45, $db_name 20| H K F 4

4.1 EERHPAAE

curl -XGET http://master_server/list/db

4.2 GIEEE

curl -XPUT -H "content-type:application/json" -d '{
"name": "db_name"

}

' http://master_server/db/_create

4.3 EEBE

curl -XGET http://master_server/db/$db_name

13
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4.4 MIRREE

curl -XDELETE http://master_server/db/$db_name

R A AE 2 2 8] W TCTA A 5

4.5 BEEEEETHARTE

curl -XGET http://master_server/list/space?db=$db_name

14
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CHAPTER b

R E)HRIE

http://master_server {43 master R4, $db_name 241 FES, $space_name &0l ) F 236 4

5.1 BIERZIE]

curl -XPUT -H "content-type: application/json" -d'

{

"name": "spacel",
"partition_num": 1,
"replica_num": 1,
"engine": {
"name": "gamma",
"index_size": 70000,
"id_type": "String",
"retrieval_type": "IVFPQ",
"retrieval_param": {
"ncentroids": 256,

"nsubvector": 32

1,
"properties": {
"fieldl": {

(continues on next page)
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(continued from previous page)

"type": "keyword"

3,

"field2": {
"type": "integer"

3,

"field3": {
"type": "float",
"index": true

3,

"field4": {
"type": "string",
"array'": true,
"index": true

3,

"field5": {
"type": "integer",
"index": true

3,

"field6": {
"type": "vector",
"dimension": 128

3,

"field7": {
"type": "vector",
"dimension": 256,
"format": "normalization",
"store_type": "RocksDB",
"store_param": {

"store_param": 2048,
"compress": false

b

}

}

' http://master_server/space/$db_name/_create

S
16
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1.

FEIRRA FHREX | £B | EEME | &F

name ZSa|ZFR | string | 2

partition_num | 43 4E | int s

replica_ num BIZAZ& | int 2

engine SIEEBCE | json | & Ele-i
properties 2 [EECE | json | J2 T SCFRF B R

name NREHZ,

AHENECF S FRIZIF Sk, R AR %5

2. partition num & REREIE D AR, AR R EA KL, Rk B G HLEHY SRR

il o
3.

replica_num FIA%E, BBORER 3, FREN0REBIRAN &S0, PRUEEEE ST .
engine Pl &

FEHRR FHBREX XE | EBEWIE | FiF

name Glle-Z4 i string | & H B € gamma
index size awane- Gl ks int 7w

id_type ME— T2 A string | 9

retrieval__type Ko AR string | &

retrieval _param | #ZRPEAISHELE | json 75

4,

N

. name AfEHA,

>

max_ size

RAEABCE I FRIZTF S, ORI IR A%
. index_size $EAE/ H IIETACRAE] 2 DTFROIZS ], R R el@ %3],
SR AT, BRI B8 PO 3 2

id_type $§ €Mk EHERAY, SCHF String Fl Long (7 A Long A58 WAFH H) .
retrieval type Ky B, F Bl 526, IVFPQ, HNSW, GPU, IVFFLAT, BINARYIVF, FLAT,
AN [R] FAAS: ZR AT 75 ) SR R BN T

IVFPQ:
FERR FHEEX KA | BEWE | i
ncentroids | BEFLLEE int R BRIA 2048
nsubvector | PQ ¥F4rFI= /)N | int 5 BRIN 64, 1H R 4 BIfEEL
"retrieval_type": "IVFPQ",

"retrieval_param": {

"ncentroids": 2048,

"nsubvector": 64

51. GIER=IE

17
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HNSW:
FERIRIA FREX XA | BEMIE | &F
nlinks T AP SR int | & AN 32
efConstruction | F4 Py -4 M AR i A e ol DU IR | int | A5 #RIA 40

"retrieval_type": "HNSW",
"retrieval_param": {
"nlinks": 32,
"efConstruction": 40
}
EE: L. FEFHE A MemoryOnly
2, AlRZIAFEIS, index_size AT 0 HF
GPU (%%} GPU #iifiA)
FRIFZ | FRAX KB | BREWIE | &iF
ncentroids | EHLLEE int P BRIA 2048
nsubvector | PQ ¥/ TR/ | int | 5 BRIA 64, 24 4 IR
"retrieval_type": "GPU",
"retrieval_param": {
"ncentroids": 2048,
"nsubvector": 64
}
IVFFLAT:
FRINR | FREX KB | BEME | &iF
ncentroids | EH.OEE | int w ZRIN 256

"retrieval_type": "IVFFLAT",
"retrieval_param": {

"ncentroids": 256

EE: 1. HEFH T A LF RocksDB

BINARYIVEF:

18
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FERR | FEEX KA | BENE | &
ncentroids | EZEOEE | int w5 B\ 256

"/

"retrieval_type": "BINARYIVF",
"retrieval_param": {

"ncentroids": 256

EE: L MEKER 8 WK

properties i E

1, RS GEHE SO BRI 2R AL (B type HME) A 4 Ff: keyword, integer, float, vector(keyword ZEffy
T string).

2. keyword R FE S index. array JE:, index & R EIERT, array f8E T AL ME.

3. integer, float JHIFBLHFF index JEME, index B4 true 1T B SR I EUE G B Rt pE Al

4. vector BRFBONFHET B, — MRS AIP S MHETFEL, vector KBRWFBECRHNEIEL T

FEIRR FHEEX XB | REHED | &FE
E
dimension BRE %Y int =
format H—AbALFR | string | & ¢ BN normalization Sy FE-E 7] &5 — 4L AL FE
store_type | 4FMF 7SS | string | & Y MemoryOnly. Mmap Fil RocksDB, 2kiA Memory-
) Only
store_param| FEMEBHE | json | BIRIA] store_type M IAEHC
=
model _id | FFAESEEHL | string | 15 R R 55 I
it

5. dimension i ¥ type &2 vector IFEL, I8 ERAE4EEI/N.

6. store_type FHIE [ EAFMAAL, A PAT =A%

“MemoryOnly”: JFUA A SHAAAEFE NI, FEEEE 2/ D2 RS, EHTEdER AR (TH%), X
PEREZLR = 1 55

“RocksDB”: JEUR[n) EAFF-EFE RockDB (f#) ', TP 2/ NBRS], & yEdEEE R (124
PALE), SHHERBZCRA RIS

“Mmap”: JEUG A BAFAEERE S SO, FEEBCR RN, 38 R R E R (A A L), Xtk
REZERAN R 5%

7. store_param £ %IAN[A] store_type MITEES4L, HALEG AN T S5

51. GIER=IE 19
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cache_size: B{EHZEEL, B2 M bytes, BRI\ 1024, store_type=" RocksDB” I}, B3/~ RocksDB [J£4%
MR/IN, AR S ) R e RE T, — i 1024, 2048, 4096 1 6144 BIW]; store_type=" Mmap” Hf,
BFRINGZEP RN, RN, —% 512, 1024 5 2048 HITR]; store_type=" MemoryOnly”, B¥&H 4.

compress: bool 2%, BRI\ false, true FrnitJEAA ] FAATIEGE, — MR R IA ) &R 48 5ok i 50%, W]
PATTE WAF ARG, false R AES: HHEISZEF RocksDB Al MemoryOnly, Mmap # A2 .

5.2 EERZTIH

curl -XGET http://master_server/space/$db_name/$space_name

5.3 MHBRTR==IE]

curl -XDELETE http://master_server/space/$db_name/$space_name

20 Chapter 5. RZaIEE
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HERE

http://router_server {3 router R4, $db_name 24N ES, $space_name Z 02574, $id 24
PSR ME— id.

6.1 ERIHA

AR EME—ARiH id

curl -XPOST -H "content-type: application/json" -d'

{
"fieldl": "valuel",
"field2": "value2",
"field3": {
"feature": [0.1, 0.2]
}
}

' http://router_server/$db_name/$space_name

fieldl F1 field2 jEhparF B, field3 BEHMEFEBL. T B4 . (EIBURNE SR IR —2
iR [l {E A AR

{

_index": "db1l",

(continues on next page)
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(continued from previous page)

Il-typell : ”Spacel" ,
" id": "AW5J11NmJG6WbbCKHrFW",
"status": 200

Hrp _index FEAFR, _type FAMAFK, _id JEMRSF A mICRME AR, TRAR A R, RO
165 AR 3 7 2 R A

I 4 E ME— AR

curl -XPOST -H "content-type: application/json" -d'

{
"fieldl": "valuel",
"field2": "value2",
"field3": {
"feature": [0.1, 0.2]
}
}

' http://router_server/$db_name/$space_name/$id

$id 24 AR i 5 R AR (B R 5 i ZE A ME— AR, Sid (ERN BB wl BARSRARIR AT HETHE
FAEZME— PR R TE R A 5

6.2 HLEHHA

curl -H "content-type: application/json" -XPOST -4’
{"index": {"_id": "v1"}}\n

{"field1": "value", "field2": {"feature": [1}}\n
{"index": {"_id": "v2"}}\n

{"field1": "value", "field2": {"feature": [1}}\n

" http://router_server/$db_name/$space_name/_bulk

json AR, { “index” : { “_id” ¢ “v1” }} fREICTFH) id, id (NEE G A S ME— id, { “fieldl”
“value” , “field2” : { “feature” : [[}} FHEMAMLIE, HAT json FAFHIYA\n ik

6.3 B

BRI AU A ME— AR id

22 Chapter 6. ¥iEIRE
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curl -H "content-type: application/json" -XPOST -d'
{
"fieldl": "valuel",
"field2": "value2",
"field3": {
"feature": [0.1, 0.2]

}
' http://router_server/$db_name/$space_name/$id/_update

TR TR EME AR IR $id, BEEE id AR A TR A S (R ] SCRF AT BUE L)

6.4 HIRR

HRAEE— id PR R

curl -XDELETE http://router_server/$db_name/$space_name/$id

AR 1 B 2 R X

curl -H "content-type: application/json" -XPOST -d'
{
"query": {
"sum": [{}]

}
" http://router_server/$db_name/$space_name/_delete_by_query

BRI T 5L

6.5 &Eif

iR Bl

curl -H "content-type: application/json" -XPOST -4’
{
"query": {
"sum": [{
"field": "field_name",

"feature": [0.1, 0.2, 0.3, 0.4, 0.5],

(continues on next page)

6.4. WBR
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(continued from previous page)

"min_score": 0.9,

"boost": 0.5
H,
"filter": [{
"range": {
"field_name": {
"gte": 160,
"lte": 180
}
}
3,
{

"term": {
"field_name": ["100", "200", "300"],
"operator": "or"

}

H

1,
"retrieval_param": {

"nprobe": 20
1,
"fields": ["fieldl", "field2"],
"is_brute_search": O,
"online_log_level": "debug",
"quick": false,
"vector_value": false,
"client_type": "leader",
"12_sqrt": false,
"sort": [{"fieldl":{"order": "asc"}}],
"size": 10

}

' http://router_server/$db_name/$space_name/_search

FMSHCEIE json ZEHUIT:

{

"query": {
"sum": [],
"filter": []

},

(continues on next page)

24 Chapter 6. ¥iEIRE



zhgocs, Release0.1

(continued from previous page)

"retrieval_param": {"nprobe": 20},
"fields": ["fieldl", "field2"],
"is_brute_search": O,
"online_log_level": "debug",

"quick": false,

"vector_value'": false,

"client_type": "leader",

"12_sqrt": false,

"sort": [{"fieldl":{"order": "asc"}}],

"size": 10

}
S
FEIRR et =EWE | &iF
sum json $4H | 2 A FFIE
filter json XA | &% A8 BELuE + AR g
fields json 4l | 72 1R PR LE B, BRI IR [l ME— id 14
is_brute_search | int R BRIA 0
online_log_level | string 5 {H°H debug, FFEFTEIRRH &
quick bool " 2R\ false
vector value bool 5 BRI false
client_ type string ~ BRIA leader
ivf flat bool 75 RN false, fGE M T IVFPQ #ifd, 251 IFH5
sort json Fdl | & feE FEAHDT (AR Rigs R, JEREfk)
size int i e 2 3l ] 4 SR, BRIA 50

retrieval _param ZHIFERII RN SE, ARBRSCRSEARE, WTHRpl:
o metric_type: JHEA, HF InnerProduct Hl L2, FRIA L2,
o nprobe: RIFEE .

o recall num: FHREIEE, BIASETEIISH T size W{EH, WEMNRTITEEEE, RIG5TTHE size T
AHAT A -

o parallel _on_ queries: BN 1, #ZK[E|FH4T; 0 RFHEFHAT.
o efSearch: [&l#i [ HIFE .
IVFPQ:

6.5. ZEif] 25
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"retrieval _param": {

"parallel_on_queries": 1,

"recall num" : 100,
"nprobe": 80,
"metric_type": "L2"
}
GPU:

"retrieval_param": {

"recall_num" : 100,
"nprobe": 80,
"metric_type": "L2"
}
HNSW:

"retrieval_param": {
"efSearch": 64,
"metric_type": "L2"

IVFFLAT:

"retrieval_param": {
"parallel_on_queries": 1,
"nprobe": 80,
"metric_type": "L2"

FLAT:

"retrieval_param": {

"metric_type": "L2"

}
e sum json ZEHa 1 RH:

"sum" : [{

"field": "field_name",

"feature": [0.1, 0.2, 0.3, 0.4, 0.5],

"min_score": 0.9,

(continues on next page)
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(continued from previous page)

"boost": 0.5
H

1) sum ZHEEZA (W E CRESH L& ZAFHIEFEL) .

2) field 57 B HRIFEF B 24 F5

3) feature fLIBHFAE, ZEBUFNE L FREEEH B e B 0T AH ] o

4) min_ score 35 R IG5 P AMEMH KT T 0.9, PRI HE LM ELE 0-1 Z[E], min_score
T PAFE 3R 0] 45 5 A (E e /IME., max__score T] PAFEE B RAE . WIEE: “min_score” : 0.8, “max_ score”
0 0.95 RELUE 0.8<= /MH <= 0.95 LR T 4h—Fp o B s =& A “symbol” 7
>=" 7 value” :0.9 XFH G, symbol EFHEEREE: > . >= |, <, <=4 1, value &
min_score, max_ score {HAF 0 | 1 ZJd].

(5) boost HHEMIIERE, FATA [ EAEUEMEZ 0.7, boost BE M 0.5 ZJ5, RIEIHYEER H 2K
SME 0.7 &L 0.5 B 0.35.

o filter json Z5H4Ji5HA:

(
(
(
(

"filter": [
{
"range": {
"field_name": {
"gte": 160,
"lte": 180
}
}
3,
{
"term": {
"fieldi": ["100", "200", "300"],
"operator": "or"
3,
"term": {
"field2": ["a", "b", "c"],
"operator": "and"
3,
"term": {
"field3": ["A1", "B2"],
"operator": '"not"
X
}

(continues on next page)
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(continued from previous page)

(1) filter FHFXFFZA, ZNRMLIRZRR.

(2) range F5E M HEIET K integer/float i33E, filed_name ZE{HTFBAFR, gte. lte 18 ETLH, lte /N
TEET, gte RTET, HHMEEANE, Tte 71 gte WEAMRIRE. FA/RBIFRAH field_name F

BORTFAET 160 /NF45T 180 XIHJHE.
(3) term fEJIARAEILNE, fleldl JemE LHIRE B, AWMMNZAMELIE, WTPAKIH “operator” @ «

RAZ: “operator” : “and”, AELE: “operator” : “not”,

o is brute_ search 0 &G MR (FERTIHIAMLER ), 1 HHRIEE, BIAEO.

« online log level #H " debug” WIVASRELEN S5 it T EV AN H A&, IFA M BT (EHEE )

I

o quick RLGIRBINKF PQ A [0l [ E AT IHIARTHE, S 7R 55 s Ak PR B B E A true AT ASEE

R, AT A HE

o vector_value Jy T IB/NMZETIFAY, REER P BN W SRS L St (5 B 7B, E A true

TR AR [ 25 28 PP 35 SRR R AR S

o client_type leader, random, no_leader, BRi\ leader {UM FEIETT HE ], random: M ps EMFT

LSS, no leader: HALMIMT AL

. size T & 2 & bW g5 R R &K url o E T size
http://router_server/$db_name/$space_name/ search?size=20 {5 url FH5ER size {H.

6.6 id Zif

curl -XGET http://router_server/$db_name/$space_name/$id

6.7 #tE id &Eig

curl -H "content-type: application/json" -XPOST -4’
{
"query": {
"ids": ["id1", "id2"],
"fields": ["fieldl"]

}
' http://router_server/$db_name/$space_name/_query_byids
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ids #9EZ id, fields $55E R 14 10K AR L7 B

6.8 HEEIHEZER 1

curl -H "content-type: application/json" -XPOST -d'

{
"query": {
"sum": [{
"field": "vector_field_name",
"feature": [0.1, 0.2]
1
}
.
{
"query": {
"sum": [{
"field": "vector_field_name",
"feature": [0.1, 0.2]
1
}
1

' http://router_server/$db_name/$space_name/_bulk_search

L2 RN I SRS R BR, IR SRS SR PR — 2

6.9 HEEIHIEE® 2

curl -H "content-type: application/json" -XPOST -4’

{
"query": {
"sum": [{
"field": "vector_field_name",
"feature": [0.1, 0.2]
H
}
}

' http://router_server/$db_name/$space_name/_msearch

T2 AR FES IR R DL, 2 AR R EDF M — MR IERE (Hetnse 3 128 iy

6.8. RHEREEIS 1
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i, fLEAT 10 Z5, MR 10 > 128 AERFAEFR T DHE AL 1280 AERFERCHIR(E S feature FEY), JEHHIL
BRI R A E SN RHIE T B e LA TR, FR U 2R [ PEPRE S 2R -

6.10 R id $FEEIS

curl -H "content-type: application/json" -XPOST -4’

{
"query": {
"ids": ["id1", "id2"]
},
"size": 10
}

' http://router_server/$db_name/$space_name/_query_byids_feature

AL id, AW IZICRIRFL, SRS RESE T, 3R [0 PERC4S

6.11 ZEEXEIH

P )5 SN SCRF MR T B DR MG I T DA SRR Y Bt )RR EA T A o AR R SR 1] B B3 -
SE SCREH B

{
"fieldl": {
"type": "vector",
"dimension": 128
},
"field2": {
"type": "vector",
"dimension": 256
}
}

fieldl, field2 ¥R T By, EIMNHEER AT ] DAEE A4 ) -

{
"query": {
"sum": [{
"field": "filedl",
"feature": [0.1, 0.2, 0.3, 0.4, 0.5],

"min_score": 0.9

(continues on next page)
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(continued from previous page)

},

{
"field": "filed2",
"feature": [0.8, 0.9],
"min_score": 0.8

H

fieldl Fl field2 sUEMILRRACEE, HAS B GT RIE A E A i) — 2L

6.11. ZAEER
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CHAPTER [

GPU {£H

7.1 EEEW

1. JiFFFEEE TN GPU 4423 GUDA>=9.0.

2. HHiFHT Vearch 5] CMakeLists.txt fif &1 BUILD_ WITH GPU #'% 4 on.

3. A EERT gamm % 'E 2% nprobe KT 1024(CUDA9.0) B #H A KT 2048(CUDA>=9.2), index_ size
WEHN 0.

4. TBFERPEHETEE retrieval _type S40i%H k GPU.

5. Bl m ARG A SRR,

6. A BshEZES], JH curl -XPOST http://router_server/\protect\  xunadd_text_ character:
nN{\textdollar}{$}db_name/\protect\  xunadd text character:nN{\textdollar}{$}space
name/_forcemerge Q&3]

TN RI RG], R R A ERRLE A AN (E#ERT|cwl -XPOST
http://router_server/\protect\  xunadd text character:nN{\textdollar}{$}db name/\protect\

_xunadd__text_ character:nN{\textdollar}{$}space_name/_forcemerge)

33
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CHAPTER 8

Python SDK

Z IS0 https: / /github.com /vearch /vearch /blob/master/docs/ APTPythonSDK.md
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CHAPTER 9

it

Z B3 https: //github.com /vearch /vearch /blob /master /docs/Quickstart.md
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cHAPTER 10

BRI

K

AT RN T HA ML L IAAT R A ZR . FAVM T DRI ES . o, FATERAN R BT T & T
faiss fEERY Vearch ivipq BRI [ 3RS0 . HK, BT Vearch SRHEIEAT T 554

FAVE AR RRIE & M (k {1, 10, 100}) 2GS FOL AR EH R, HrpbrsEimd 271
ILE RN

SLEEAR TS A RIS S5 AL I AT AL -
Bedhi g

SR> HIAE 128 4k SIFT FHIEFT 512 4 VGG FFAL EdEAT
Hhd: SIFT1IM

FTPAMANT kT2 ANN_STFT1IM
http://corpus-texmex.irisa.fr/

ik VGG1IM fl VGG10M

A3 B 100 J5 AT 1000 T3 RS A ARSI VGG F#EEE] VGGIM (100 J7) Al VGG10M (1000 J5), H:
B VGGIM Fl VGG10M HAH £ .

¥ VGG100M , VGG500M fil VGG1B
FAMEAET 10 1218 BRI E VGG100M(1 12) , VGG500M (5 12) F1 VGGIB (10 12).

Nprobe 52585

39
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SCuG 4y e SIFTIM, VGGIM 1 VGGI0M  F#47. HH ncentroids =256, nbytes = 32, nprobe
{1,5,10,20,30,40,50,80,100,200} . Pl sh &l recallQl £55

B
nprobe expriment
10 BO
70
0.5 P e =TT T e
B0 oW = T TEmmaa,
0.6 301
"=U [7al - T e e ——
E a 40 N e T T e e
0.4 4 10 L
P/ [t
0.2 4 — recall of vgglM === gpsofwvgglM | T TTTmemee
—— recall of vgglOM 10 4 === aps of vgglOoM
= recall of sift1M === gps of siftlM
DU T T T T T T T T T D T T T T T T T T T
o Fi] 50 75 100 125 150 175 200 o Fi] 50 75 100 125 150 175 200
nprobe nprobe

FPAF |24 nprobe #id 25 f5, A BIEA ERAWEHELT .

Ncentroids Sz45

SLEHE VGG10M #47. HP nprobe = 50, nbytes = 32, ncentroids {64,128,256,512,1024,2048,4096,8192}
o EIHPEHRE N recall@l 255,

ik
ncentroids expriment
0.800
— recall 350
0775 1
’Ir r32.5
0.750 1
- 30.0
0.725 1 L7 c
= | w
0a75 1 L2725
0650 1 L 200
0.625 - -17.5
— ops
0600 T T T T T T T T T -15.0
0 1000 2000 3000 4000 5000 G000 J000 aonaa

A PAE ) 43 [l EE AR B neentroids 284K AE{k, {HJE ncentroids #k, QPS .
Nbytes 3285

SEIGHE VGG10M 47, H A nprobe = 50, ncentroids = 256, nbytes {4,8,16,32,64}, FH%dE 4 recall@l
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Gk,
iRk
10 nbytes expriment
- 28
0.3
- 26
(e
T"ﬁ- .
e | oy &
0d A
- 22
0.2
— recall L 5
I]l:l T T T T T
10 20 30 40 &0

2 nbytes #BOK, AR, 2% QPS HZFEAK.

o LES205

SEAE SIFTIM, VGGIM Hl VGGI0M _EEfy, 15 faiss Hi)—LEBIRgEFTRT LE .

BRI S5
P BECN A, W RRUAN D 2% 550, Ho links, efSearch #1 efConstruction 24 faiss 1) hnsw & X
L.
model ‘ ncentroids | nprobe | bytes of SIFT | bytes of VGG | links | efSearch | efConstruction
pq | 32 64
ivfpq |256 20 32 64
imipq 27(2*%10) | 2048 32 64
opq+pq 32 64
hnsw 32 64 40
ivthnsw | 256 20 32 64 40
Vearch 256 20 32 64
gk

STFTIM {7 [l
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model recall@1 | recall@10 | recall@100
pa 0.6274 0.9829 0.9999
ivfpq 0.6167 0.9797 0.9960
imipq 0.6595 0.9775 0.9841
opq+pq | 0.6250 0.9821 1.0000
hnsw 0.9792 0.9867 0.9867
ivthnsw | 0.9888 0.9961 0.9961
Vearch | 0.9581 0.9645 0.9645
VGGIM B4 m:
model recall@1 | recall@10 | recall@100
pa 0.5079 0.8922 0.9930
ivfpq 0.4985 0.8792 0.9704
imipq 0.5077 0.8618 0.9248
opq+pq | 0.5213 0.9105 0.9975
hnsw 0.9496 0.9550 0.9551
ivthnsw | 0.9690 0.9744 0.9745
Vearch | 0.9536 0.9582 0.9585
VGG10M [ [a]:
model recall@1 | recall@10 | recall@100
pPa 0.5842 0.8980 0.9888
ivipq 0.5913 0.8896 0.9748
imipq 0.5925 0.8878 0.9570
opq+pq | 0.6126 0.9160 0.9944
hnsw 0.8877 0.9069 0.9074
ivthnsw | 0.9638 0.9839 0.9843
Vearch | 0.9272 0.9464 0.9468

42
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cHAPTER 11

SRR

SERESIR - HI%T VGG100M , VGG500M fil VGGIB #7585, RIS G gt racss, Hrpd 245
T ZPIRHMETS B3 eSSk 45/ ME R TEE . VGG100M #7817 3 4 masters, 3 4~ routers il 5 /> partition
services JEERE, VGGH500M #5817 3 /> masters, 3 4~ routers F1 24 /> partition services HJ&E#E, VGG1B
72T 3 4 masters, 6 /> routers fil 48 4 partition services FJEERE .

gk
Cluster experiments
_____________ —— 0PS of vgg100M without filter
250 d_____,.\_—-_'::_-:-:-_r\-::'—‘-?.""_"‘: ------------- === QPS5 of vgg100M with filter
g /" R - —— 0PS of vgg500M without filter
;7" / S === 0QPS of vggS00M with filter
f" S —— QPS of vgglB without filter
200 ; e === 0PS of vgglB with filter
l.f
150 A
[Tal
&
100 A
50

0 20 s00 750 1000 1250 1500 1750 2000
Average latency (ms)

A PAB F2Y average latency i —@E 2, QPS @AM AAEN BT .
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CHAPTER 12

HNSW 4t 31

data_ size = 10M, &%} InnerProduct, nlinks = 32, efConstruction = 40, efSearch = 64

£ L] BIESEE | MBERSIRE

masterrouterps &—14~, WE—EVEE L | 56 % 256G NAF | 128 28min

masterrouterps &—14~, WHE—EWEEE | 56 % 256G NIE | 512 33minl0s

masterrouterps 54—, HIEARMLZE L | 8 #% 16G NF 128 2h38m
PIAFfE ] A

PA 8 % 16G WL WHEABEAT/0HT, vearch ps JEMINAF 16G * 0.627 = 10.032G, HH SR EURFHE R/
N 10M * 128 * 4 ~ 5G, JHENRTIAKIEHEF B T NAF . S I A — N IEHE T B ) i B

RFER=R

2020-04-21 14:33:29
80% MemUsedPercent 62.7%

100%

60%

40%

20%

0%
14:31:00 14:32:00 14:33:00 14:34:00
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10M ¥4, MLESHDE: 56 1% 256G, add time = 28min01s, ZEfll 225 CPU FlA %, 28 Zm CPU
I

CPURI FE==%)

100%

80% ~

60%

40%

20%

> VY &

model IREZERE | A% | QPS tp99 | tp100
HNSW | 100 2000 5069.48 | 959 | 1944
HNSW | 100 1000 4680.62 | 521 | 994
HNSW | 100 100 4508.33 | 49 86
HNSW | 100 50 4146.55 | 22 35
HNSW | 100 10 2048.43 | 8 117
HNSW | 100 1 182.74 9 160

1OM ¥, HLASHIE 56 % 256G, d = 512, add time = 33minl0s, ZME2HEZED| CPU AR, £l
#Er CPU FIH%E
GPUA! H251%]

100%

80%

60%

40%

20%

0% -
. 0, ok 5 . oL - K . AQ AL AR oAb D 90 gl ah 96 9% o 3L A a0 0 . I S .
A a0 SE N 50 B g R g g 0 g 08 g8 A0 g NE g AR A8 9 920 W 908 908 908 030 gk 938 930 gD g0 g g g

Trial Viarcinn A rrinncace Lame imeana

model | IR[EIZEREY | FHEE | QPS tp99 | tpl00
HNSW | 100 2000 4194.72 | 1181 | 2650
HNSW | 100 1000 4058.59 | 628 1059
HNSW | 100 100 3784.56 | 57 172
HNSW | 100 50 3723.75 | 24 43
HNSW | 100 10 1248.46 | 15 1208
HNSW | 100 1 142.70 12 71

10m $edk, HLLLHECE 8 1 16G, d = 128, add_time = 2h38m

FyZR T I CPU R EALRSE 100%, RN cpu (A, HFFL%ECH 50, 100 I}, ATPAFE cpu
IR L 100%, SO &% 1000/2000 % H 5256
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CPUEAE=:

100%

80%

60%

40%

20%

0%

model RO ZERE | FHEE | QPS tp99 | tp100
HNSW | 100 100 888.25 | 279 | 402
HNSW | 100 50 1126.06 | 95 199
HNSW | 100 10 918.50 | 15 31
HNSW | 100 1 91.74 14 25
A EFEREE A sift1M
model parameters re- re- re-
call@1 call@10 call@100
HNSW | InnerProduct, nlinks = 32, efConstruction = 40, efSearch = | 0.9769 | 0.9852 0.9852

64
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CHAPTER 13

GPU hixPERE

i 55 % T ¥
hardware | config
CPU E5-2683 v4 16cores
memory | 16G
GPU Tesla P40

Hdi: 128 4 float i, BIEALIES 2 12

PERE: Hf % 20 £ify, QPS iA%] 3000, tp99 FE 30ms LA
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CHAPTER 14

T o) &

ik

1. Vearch fyE#&R5|% gamma T faiss SCHL, faiss A B MBI A D) LA Vearch 7] {E
GIFEA I

51
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