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*F VexDB

VexDB VexDB
GenAl

VexDB Al

VexDB KNN ANN BgRIs KRR

° Al GPT

VexDB IVFFlat IVFPQ DiskANN HNSW HybridANN

REBBORERORED
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VexDB

2. Graph_Index vacuum vacuum parallel_workers

SRR A
1. fulltext GLOBAL fulltext LOCAL/GLOBAL GLOBAL
2. fulltext @~@ BOOST MINIMUM_SHOULD_MATCH

3. bm25_query_tokenize

RIS ERES

1. index_inspect Graph_Index HNSW fulltext DiskANN

EETR/KNER

TE/3Ra hzas

HAS V3.5.2
JDBC V213
vexdb-psycopg?2 V1.1.0

pyvector-vexdb V1.0.2

EEESE
1
2, VexDB PG WHERE  IVFPQ

MIXEFF5R

VexDB
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INRAIEHIERE

VexDB

EEHEERES Al R

Al

EESEHRERA

Vector Embeddings

BIEER

Similarity Search

KNN #0 ANN

K K-Nearest Neighbor, KNN

Al

Approximate Nearest Neighbor, ANN
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KNN ‘K ANN

RERIERER

Large Language Model, LLM

RAG Retrieval Augmented Generation

%% VexDB

Al

Al

ANN

LLM —_—

VexDB

LERIES

VexDB

root

IR5ER S

VexDB
FERSMUERER
VexDB

=1

=i CPU

VexDB 2 +

HEFEIR

VexDB

W=

8GB+

VexDB

FiturEhE

SAS 100G
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log
sys

inctl show-session | grep RemovelPC
temctl show systemd-logind | grep RemovelPC

N (=

fs.
fs.
ker!
ker!
ker!
ker!

net.
net.
net.
net.
net.
net.

net
vm.
vm.
vm
vm.
vm
vm.
net
fs.

sys

/etc/sysctl.conf

aio-max-nr=1048576
file-max= 76724600

nel.sem = 4096 2097152000 4096 512000

nel .shmall = 26843545 # pages, 80% MEM or higher
nel .shmmax = 68719476736 # bytes, 50% MEM or higher
nel.shmmin = 819200

core.netdev_max_backlog = 10000
core.rmem_default = 262144
core.rmem_max = 4194304
core.wmem_default = 262144
core.wmem_max = 4194304
core.somaxconn = 4096
.ipv4.tcp_fin_timeout = 5
dirty_background_bytes = 409600000
dirty_expire_centisecs = 3000

.dirty_ratio = 80

dirty_writeback_centisecs = 50

.overcommit_memory = 0O

swappiness = 0
-ipv4_ip_local_port_range = 40000 65535
nr_open = 20480000

ctl -p

o vm.dirty_background_bytes

o kernel.shmmin

4096
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o kernel.shmall
0.8

o kernel.shmmax

= shared_buffers VexDB

] max_process_memory

OOM (Out of Memory)

VexDB

SELinuxfd &

SELinux Security-Enhanced Linux Linux

1. SELinux disabled

getenforce

SELinux

setenforce 0

2. SELinux

vi /etc/selinux/config

2 SELINUX=enforcing SELINUX=disabled

reboot

kernel.shmall

*0.5

kernel.shmmax

VexDB
Linux
enforcing permissive
SELinux
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KH SWAP ZHA%F (AIik)

swap

swapoff -a

swapoff -a

IRERMK MTU & (TTi)

MTU MTU  =1500

MTU ip a

#ifconfig WMERS mtu &
ifconfig ethO0 mtu 8192

cat /sys/class/net/ME£4S/mtu
echo "'8192" > /sys/class/net/WEHS/mtu

AINHERFRN - (AT3E)

collation
PG_COLLATION
PG_COLLATION
Linux C POSIX zh_CN.utf8
Ic_collate Ic_ctype
1. en_US.UTF-8

8192 MTU

locale -a
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VexDB

sudo dpkg-reconfigure locales

2.

sudo apt-get install locales
3. en_US.UTF-8

locale -a

VexDB en_US.UTF-8
TEZE (8)
SEBME  JESEAE
S JEsChfL
[ wea

LC_ALL>LC_CTYPES>LANG en_US.utf8

ST IESIEERRAFMER

1. root

useradd -m vexdb
passwd vexdb
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mkdir
chmod
chown

mkdir
chmod
chown

mkdir
chown

coredump

-p /home/vexdb/data/db_coredump
770 /home/vexdb/data
vexdb:vexdb /home/vexdb/data

-p /home/vexdb/data/vexdb
700 /home/vexdb/data/vexdb
-R vexdb:vexdb /home/vexdb/data/vexdb

-p /home/vexdb/local/vexdb
-R vexdb:vexdb /home/vexdb

SR (SEEHIFRE

root

vi /etc/security/limits.conf

vexdb soft nproc unlimited
vexdb hard nproc unlimited
vexdb soft stack unlimited
vexdb hard stack unlimited
vexdb soft core unlimited
vexdb hard core unlimited
vexdb soft memlock unlimited
vexdb hard memlock unlimited
vexdb soft nofile 1024000
vexdb hard nofile 1024000

$E3: BERRS

root

/soft/vb root

vexdb

SQL

VexDB-Developer-Edition-3.0_BuildO_commitid-Linux-x86_64-no_mot-datetime.tar.gz

/soft/vb
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VexDB

mkdir -p /soft/vb

cd /soft/vb

tar -xvf VexDB-Developer-Edition-3.0_Build0_commitid-Linux-x86_64-no_mot-datetime.tar.gz
chown -R vexdb:vexdb /soft/vb/

chmod -R 775 /soft/vb/

0 e

* root soft 755 soft

TRA. BITREERF
PUTREIA

1. vexdb

su - vexdb

cd /soft/vb/vexdb-installer/
./vexdb_installer

RESR
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o GS_PASSWORD
o GS_USERNAME
o DBCOMPATIBILITY VexDB

o -v

IR EORRE

VexDB vsql

# HNERERSS

vsgql -d postgres -U vexdb -W *Vexdb@123® -h host_ip -p 15432
# BERAEBIAIE

docker exec -it -u postgres vexdb bash

vsqgl

vsql vsql

TIRIE FAQ

A

Oracle

=/

VexDB

IREKIEEEA

root
1.
firewall-cmd --zone=public --permanent --add-port=5432/tcp
2.
firewall-cmd --reload
3.

firewall-cmd --list-port

IP
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EEITREREIRE (k)

VexDB

pg_hba.conf $PGDATA
B{FP R
1. VexDB
2. pg_hba.conf

vi $PGDATA/pg_hba.conf

3.
pg_hba.conf
pg_hba.conf
local DATABASE USER METHOD [OPTIONS]
host DATABASE USER ADDRESS METHOD [OPTIONS]
hostssl DATABASE USER ADDRESS METHOD [OPTIONS]
hostnossl DATABASE USER ADDRESS METHOD [OPTIONS]
IP XX XX XX XX
host all mytest xX.xX.xX.xx/32 trust
4,

vb_ctl restart

mytest
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KEXHSE

SHER g

local

host
hostssl

hostnossl

DATABASE

USER

ADDRESS

METHOD

Unix

vsql

TCP/IP

SSL

TCP/IP

TCP/IP

SSL

Unix

Unix

TCP/IP

BEEE

all
sameuser
samerole

samegroup samerole

replication

database replication”

all

IPv4  IPV6 P
255.255.255.0 IPv4 IP

password_encryption_type sha256certgss
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replication
+
10.10.0.0/24 1P 10.10.0.0
IPV6 127.0.0.1 IPV6 #ffff:127.0.0.1
trustrejectmd5
VexDB sm3scram-sha256ldap

VexDB



NIESE(

NS WEA
vsql -U trust
Unix
trust . unix_socket_permissions unix_socket_group
o unix_socket_directory Unix
Unix TCP/IP TCP/IP VexDB trust
reject
md5

md5

md5 md5 VexDB md5
sha256 sha256 salt sha256

SSL SSL
cert
hostssl

gssapi  kerberos
gss kerberos server VexDB kerberos VexDB
sm3 SM3 vsgl JDBC ODBC
scram-

SCRAM SCRAM salt - challenge-response

sha256

LDAP —with-ldap Idap IP 192.168.1.10 pg_hba.conf Idap
Idap X

Idapsuffix="

{58 vsql iz

TPCC

kerberos SQL

local all all Idap Idapserver=192.168.1.10 |dapprefix=" uid="

,ou=People,0=System Support,dc=my-domain,dc=com” host all all 127.0.0.1/32 Idap Idapserver=192.168.1.10 Idapprefix=" uid=" |dapsuffix=" ,ou=People,0=System Support,dc=my-domain,dc=com”

VexDB

vsgl  VexDB vsql

vsql

HIRSAF
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VexDB

BELER

1. VexDB

2. postgres

vsql -d postgres -p 5432 [-h XX.Xx.XX.xx]

o -d
°-p
o -h Unix
= -h
. IP
o -U VexDB

vsql ((VexDB Developer Edition {version}) compiled at {datetime} commit {commit_id} last mr )
Non-SSL connection (SSL connection is recommended when requiring high-security)
Type "help™ for help.

postgres=>
SQL VexDB SQL
3. vsql
\q
{SEFRR FRfR P IR R
VexDB API
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VexDB

FriafER VexDB

VexDB

postgres

° testdbl

CREATE DATABASE testdbl;

templateO

. testdb?2 dbuser

CREATE USER dbuser PASSWORD Vbase@123;

CREATE DATABASE testdb2 OWNER dbuser TEMPLATE templateO;

441501



vsql

AV

flER

CREATE TABLE customer_tl

¢

c_customer_sk integer not null,
c_customer_id char(6) not null,
c_first_name varchar(20) ,
c_last_name varchar(20) ,
c_country varchar(20)

)s

c_state

CREATE TABLE customer_t2

(C

c_customer_sk integer not null,
c_customer_id char(6) not null,
c_first_name varchar(20) ,
c_last_name varchar(20) ,
c_state CHAR(2) DEFAULT "GA",
c_country varchar(20)

)s

\dt

\d customer_t2

GA

45/501

VexDB



VexDB

CREATE TABLE customer_t3

(C

c_customer_sk integer PRIMARY KEY,
c_customer_id char(6) not null,
c_Ffirst_name varchar(20) ,
c_last_name varchar(20) ,
c_country varchar(20)

DE
. varchar

ALTER TABLE customer_tl ADD c_company varchar(30);

DROP TABLE customer_t1;
DROP TABLE customer_t2;
DROP TABLE customer_t3;

EER

[ARFEANEE

1. customer36

CREATE TABLE customer36
(¢

c_customer_sk integer,
c_customer_id char(5),
c_first_name char(6));

2. customer36

INSERT INTO customer36(c_customer_sk, c_customer_id, c_first_name)
VALUES (3769, “hello®, "Grace®);
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INSERT INTO customer36 VALUES (3769, “hello®, "Grace");

(¢}
INSERT INTO customer36 (c_customer_sk, c_first_name) VALUES (3769, “Grace");
3.
INSERT INTO customer36 (c_customer_sk, c_customer_id, c_first_name) VALUES(6885, "maps®", "Joes"), (4321, “"tpcds®, “Lily"), (9527, “world®, "James®);
4. customer36 customer37 customer36 customer37

CREATE TABLE customer37
(¢

c_customer_sk integer,
c_customer_id char(5),
c_first_name char(6)

)s

INSERT INTO customer37 SELECT * FROM customer36;

SR AR

0 88
SQL

1. customer36 c_customer_sk 9527 9876
UPDATE customer36 SET c_customer_sk = 9876 WHERE c_customer_sk = 9527;

2. c_customer_sk 100

UPDATE customer36 SET c_customer_sk = c_customer_sk + 100;

WHERE WHERE SET WHERE
WHERE

471501



UPDATE customer36 SET c_customer_id = “Admin®, c_first_name

EE4E

1. customer36

SELECT count(*) FROM customer36;

(1 row)

2. customer36

SELECT * FROM customer36;

c_customer_sk c_customer_id c_Ffirst_name

| |

+ +
3869 | hello | Grace
3869 | hello | Grace
3869 | | Grace
6985 | maps | Joes
9976 | world | James
4421 | Admin | Local

(6 rows)
3. c_customer_sk

SELECT c_customer_sk FROM customer36;

"Local™ WHERE c_customer_sk = 4421;
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c_customer_sk

(6 rows)

c_customer_sk

SELECT DISTINCT( c_customer_sk ) FROM customer36;

c_customer_sk

(4 rows)

c_customer_sk 3869

SELECT * FROM customer36 WHERE c_customer_sk = 3869;

c_customer_sk | c_customer_id | c_first_name

+ +
3869 | hello | Grace
3869 | hello | Grace
3869 | | Grace

(3 rows)

c_customer_sk

SELECT * FROM customer36 ORDER BY c_customer_sk;
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c_customer_sk

c_customer_id

c_first_name

|
+
3869 | hello
3869 | hello
3869 |
4421 | Admin
6985 | maps
9976 | world
(6 rows)
HpRzR-R R
[ e
SQL
1. customer36

DELETE FROM customer36 WHERE c_customer_sk = 3869;

DELETE FROM customer37;

Grace
Grace
Grace
Local
Joes

James

—— e —— -

c_customer_sk 3869

truncate

TRUNCATE TABLE customer37;

DROP TABLE customer36,customer37;

EELERFENR

vsql

TRUNCATE
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EERUER

\?

EELUEE

\1

iz =S

\dt

BEERAN

\d tablename

FljZ& schema

\dn

BE#RSI

\di

YIRETERE

\c dbname

MRS

VexDB

e \VexDB

* VexDB
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file:///Users/Four/JobProjects/vexdb/vexdb-doc/pdf-build/output/vexdb-docs.html

floatvector 384

VexDB

VexDB floatvector

CREATE TABLE items (
id SERIAL PRIMARY KEY,

embedding floatvector(128) -- fFfiE—1 128 #HEE
)5

. 1 floatvector

° floatvector floatvector(128)
JBYRLHE
e array -> floatvector

SELECT ARRAY[1,1,1]::floatvector;

e string ->floatvector

SELECT "[1,1,1]"::floatvector;

e text /char(n) / nchar(n)/ varchar(n) / nvarchar(n) / clob / bpchar -> floatvector

SELECT "[1.0]"floatvector AS vector_example;

SELECT "[1.0]"::char(5)::floatvector AS vector_example;
SELECT "[1.0]"::nchar(5)::floatvector AS vector_example;
SELECT "[1.0]"::varchar(5)::floatvector AS vector_example;
SELECT "[1.0]"::nvarchar(5)::floatvector AS vector_example;
SELECT "[1.0]"floatvector AS vector_example;

SELECT "[1.0]"::bpchar(5)::floatvector AS vector_example;

Nl

CREATE TABLE items (id bigserial PRIMARY KEY, embedding floatvector(3));

128
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INSERT INTO items (embedding) VALUES ("[1,2,3]"), ("[4.5.,6]%);

3. UPSERT

INSERT INTO items (id, embedding)

VALUES

@, "I, 2, 419,

(2, "[4, 5, 711

ON CONFLICT (id)

DO UPDATE SET embedding = EXCLUDED.embedding;

4,
UPDATE items SET embedding = "[1, 2, 8]" WHERE id =1;
5.
DELETE FROM items WHERE id =1;
6.

ALTER TABLE items ADD COLUMN embeddingl floatvector (3);

RERIERF

VexDB

VexDB

<->

SELECT array[1,1,1,1]::floatvector <-> array[2,2,2,2]::floatvector AS value;

. [3.1,2] 5

SELECT * FROM items ORDER BY embedding <-> "[3, 1, 2]" LIMIT 5;
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° id=1 Top5

SELECT * FROM items WHERE id != 1 ORDER BY embedding <-> (SELECT embedding FROM items WHERE id = 1) LIMIT 5;

° [3,1,2] <5

SELECT * FROM items WHERE embedding <-> "[3, 1, 2]° < 5;

SELECT embedding <-> "[3, 1, 2]" AS distance FROM items;

<#>
= -1*

SELECT -1 * (array[1,1,1,1]::floatvector <#> array[2,2,2,2]::floatvector) AS value;

. <#> -1

SELECT (embedding <#> "[3, 1, 2]") * -1 AS inner_product FROM items;

=1- -1 01 1 0 -1

SELECT 1 - (array[1,1,1,1]::floatvector <=>array[2,2,2,2]::floatvector) AS value;

° =1-

SELECT 1 - (embedding <=> "[3, 1, 2]") AS cosine_similarity FROM items;
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SELECT array[1,1,1,1]::floatvector + array[2,2,2,2]::floatvector AS value;

SELECT array[1,1,1,1]::floatvector - array[2,2,2,2]::floatvector AS value;

@~@

e TEXT@ @ TEXT

e VARCHAR @ @ VARCHAR
e CHAR@ @ CHAR

e TEXT[ @ @ TEXT[]

VARCHAR[] @ @ VARCHAR(]

CHAR[] @ @ CHAR]]

@-@

keywords  *<kw>[ AND/OR <keywords>]" * (<keywords>) " AND/OR

e TEXT @-@ TEXT
e VARCHAR @-@ VARCHAR
e CHAR @-@ CHAR
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TEXT[] @-@ TEXT
VARCHAR[] @-@ VARCHAR
CHAR[] @-@ CHAR

EEIEERE

VexDB

floatvector_combine(double precision[], double precision[])

double precision

SELECT floatvector_combine(ARRAY[1.0, 2.0, 3.0], array[4, 5.6]):

floatvector_accum(double precision[], floatvector)

SELECT floatvector_accum(ARRAY[1.0, 2.0, 3.0], "[4, 5]"::floatvector);

floatvector_cmp(floatvector, floatvector)

SELECT floatvector_cmp("[1,1,1,1]"::floatvector

floatvector_gt(floatvector, floatvector)

SELECT floatvector_gt ("[1,1,1,1]"::floatvector

floatvector_ge(floatvector, floatvector)

SELECT floatvector_ge ("[1,1,1,1]"::floatvector

floatvector_ne(floatvector, floatvector)

,"[2,2,2,2]"::

o [Ro2o2,20]735

- [2.2,2,2]% 22

floatvector) AS value;

floatvector) AS value;

floatvector) AS value;

true

true

true

false
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attribute B4

Used Space

Required Space

Space Utilization Rate

Total Points

Reserved Slot

Total Neighbors

Average Number of Neighbors

Standard Deviation for Numer of Neighbors

Percentile [1,5,10,25,50,75,90,95,99]% of Neighbors Count

index_inspect(oid[,partition])
R index_inspect(regclass[,partition])
[ wea

v3.0.0.1

MAHZREE

iEe

Used Space

oid

content

Required Space

xxx GB/MB/KB

VexDB

BM25 Best Matching 25

bm25 score()

HA :

BM25 Term Frequency TF

Inverse Document Frequency

IDF

62 /501
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fulltext

fulltext















VexDB

SELECT bm25_tokenize ("I EEH A —FETFopenGaussITY S MEER S AMASHEERT S BEIEE");

bm25_tokenize

{33, k7%, &, —5,opengauss, 5148E, =, BT A, BIEE , 5 A, BUEEY
(1 row)

bm25 _query tokenize(text[,dictionary])

A :

00 e
Vv3.0.0.1

2% OoID cn_tokenizer

IREZEEY:  text[]
Bl

SELECT bm25_query_tokenize (" EE2HIEEZAINKNEAER");

bm25_query_tokenize

{28, 8, BE, BIEE, ai , R, &K, 201}
(1 row)

HOEEEEHISE

GUC Grand Unified Configuration GUC VexDB
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Graph_Index 35|

VexDB

Graph_Index

Graph_Index HNSW HNSW

Graph_Index5R4EHNSW

HNSW
150GB 300GB HNSW
Graph_Index HNSW
L]
vector_buffers shared_buffers
Graph_Index

[FENE
Graph_Index
BRIE

1.

2.

N
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1024












VexDB

5 [FERIERF

FRE|RIERF B{EREL
floatvector_cosine_ops
floatvector_I2_ops

floatvector_ip_ops

A3\Y
RN
° maintenance_work_mem  max_process_memory maintenance_work_mem NOTICE: hnsw graph no longer fits

into maintenance_work_mem after XXXXX tuples DETAIL: Building will take significantly more time. HINT: Increase maintenance_work_mem to speed up builds

° maintenance_work_mem
® max_process_memory maintenance_work_mem
° 40%~60%
° parallel_workers CPU 75% 64
.
o m m
o ef_construction ef construction
o hnsw_ef_search hnsw_ef search

{EFRA
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CREATE OR REPLACE FUNCTION random_array(dim integer,min_value int, max_value int)

RETURNS text

AS $$

SELECT REGEXP_REPLACE(REGEXP_REPLACE(array_agg(round(random()* (max_value - min_value + 1) + min_value,3))::text, {","["),"}"."1")
FROM generate_series(l, dim);

$$

LANGUAGE SQL

VOLATILE

COST 1;

drop table if exists t_1194690;
CREATE TABLE t_1194690(id BIGINT, v floatVECTOR(15));
INSERT INTO t_1194690 SELECT i, random_array(15,1,3)::floatvector(15) FROM generate_series(l, 10000) AS i;

3. graph_index

o
CREATE INDEX i1dx_1194690a ON t_1194690 USING graph_index(v floatvector_cosine_ops)
WITH(m=16,ef_construction=64, parallel_workers=1);

o
CREATE INDEX idx_1194690b ON t_1194690 USING graph_index(v floatvector_l2_ops)
WITH(m=16,ef_construction=64, parallel_workers=1);

o

CREATE INDEX idx_1194690c ON t_1194690 USING graph_index(v floatvector_ip_ops)
WITH(m=16,ef_construction=64, parallel_workers=1);

CREATE INDEX idx_1194690d ON t_1194690 USING graph_index(v floatvector_ip_ops);

set hnsw_ef_search = 100;
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o
SELECT * FROM t_1194690
ORDER BY v <=> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::floatvector
LIMIT 10;
o
SELECT * FROM t_1194690
ORDER BY v <-> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::Floatvector
LIMIT 10;
(¢}
SELECT * FROM t_1194690
ORDER BY v <#> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::Floatvector
LIMIT 10;
IVFFlat 23|
VexDB IVFFlat IVF
[ ea

Graph_Index

[REEAA
IVFE%

IVF Inverted File System
k-means

IVFFlat
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R348

RoltaEss
SHE

ivf_nlist
enable_toast

parallel_workers

GUC tg224

BHER

ivf_extend_file_block_batch_count

EX{EiAA

1~65535
100

true/false

true

0—~64

&R

1~1024
64
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tuple toast

S¥ER

ivf_extend_file_block_batch_count
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GUC &Eife#

SHER

ivf_probes

max_vector_indexer_query_threads

5 [FERERF

FRE|RERF
floatvector_cosine_ops
floatvector_I2_ops

floatvector_ip_ops

M e

fsEFERRIY

. IVFFlat 10%

° 20%

° parallel_workers ,

° ivf_nlist 10 ivf_nlist

° ivf_lists = rows / 1000
° ivf_probes ivf_probes

1~65535

[0,256]

CPU

S¥HHR

ivf_nlist

ivf_nlist

B{ErEER

40%~60%
75% 64

ivf_lists= sqrt(rows)

ivf_probes = ivf nlist
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VexDB

(=R~

1.
CREATE OR REPLACE FUNCTION random_array(dim integer,min_value int, max_value int)
RETURNS text
AS $$
SELECT REGEXP_REPLACE(REGEXP_REPLACE(array_agg(round(random()* (max_value - min_value + 1) + min_value,3))::text,"{","[")."}","1")
FROM generate_series(1l, dim);
$$
LANGUAGE SQL
VOLATILE
COST 1;
2.
drop table t_1194690;
CREATE TABLE t_1194690(id BIGINT, v floatVECTOR(15));
INSERT INTO t_1194690 SELECT i, random_array(15,1,3)::floatvector(15) FROM generate_series(l, 10000) AS i;
3. IVFFlat
o
CREATE INDEX idx_1194690a ON t_1194690 USING ivfflat(v floatvector_cosine_ops)WITH(ivf_nlist= 100,enable_toast=true, parallel_workers=1);
[e]
CREATE INDEX i1dx_1194690b ON t_1194690 USING ivfflat(v floatvector_12_ops)WITH(Civf_nlist= 100,enable_toast=true, parallel_workers=1);
o
CREATE INDEX idx_1194690c ON
4.

set ivf_probes = 10;
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SELECT * FROM t_1194690
ORDER BY v <=> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::floatvector
LIMIT 10;

e}
SELECT * FROM t_1194690
ORDER BY v <-> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::floatvector
LIMIT 10;

o

SELECT * FROM t_1194690
ORDER BY v <#> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::floatvector
LIMIT 10;

IVFPQ Z&3|

VexDB

IVFPQ Product Quantization, IVFFlat IVFFlat

O weA
Graph_Index

[FEEANMA

IVFPQ &%
IVF
WEEDHRETAER, E8ANEP, ERAPQEIEHITHYE,
PQ K-means
ID
1D “ " K M
128 4 32 8 256
means 256
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SELECT * FROM t_1194690
ORDER BY v <=> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::floatvector
LIMIT 10;

Qo
SELECT * FROM t_1194690
ORDER BY v <-> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::floatvector
LIMIT 10;

]
SELECT * FROM t_1194690
ORDER BY v <#> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::floatvector
LIMIT 10;

DiskANNZ=5|
O 58

Graph_Index

[REEAMA

DiskANN
ANNS Approximate Nearest Neighbor Search
DiskANN PQ
SSD
SSD
] : V)
RobustPrune
occlusion_factor 1 occlusion_factor
DiskANN
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set ef_search=10;

o
SELECT * FROM t_1194690
ORDER BY v <=> "[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::floatvector
LIMIT 10;

o
SELECT * FROM t_1194690
ORDER BY v <-> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::Floatvector
LIMIT 10;

[e]

SELECT * FROM t_1194690
ORDER BY v <#> *[1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0,1.0]"::floatvector
LIMIT 10;

[FFRER S %5

VexDB

ANN
top-k top-k
Hybrid ANNZ3|
[FENE
HybridAnn
HybridAnn graph_index HybridANN graph_index
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[AEFEASZEF union f col in(...) &

RIE=ERABEFAE GROUP BY/ORDER BY F&

create table testl(cl int,c2 floatvector(3));
--AT SELECT E@RE:

select c2 from test group by c2 limit 3;
select c2 from test order by c2;

AR R

create table testl(cl int unique,c2 floatvector primary key);
create table testl(cl int,c2 floatvector unique);

BV ZR5 IR/ AR EIRE RS VACUUM EZ %5
RE

HNSW hnsw_ef_search hnsw_ef_search ivfflat  ivf-pq

/ 60% VACUUM

B IE

ivf_nlist

ivf_probes

ivf_nlist

ivf_probes

VexDB

A— N EEREFER LAt RERS|

VexDB
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IVFFlat  IVF-PQ ivf_nlist ivf_probes

AEFERSEN, ER5 I EMRENERITRDOTESRABMNER

EERIEE

VexDB

BT SHERFAN

(Character Set) (Collation) Character Type

TS

EABLS

Character Set

Encoding UTF-8 ASCII
1 UTF-8 ASCII

FH 7% ASCII 13

1 1 49

2 2 50

3 3 51
1 19968
2 20108
3 19977
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AN

351 {5M JDBC &5 GBK 475
VexDB UTF8 JDBC UTF8 java GBK
1. Java

import java.sql.*;

public class testConn{
static Connection conn = null;

static String cname = "com.vexdb.Driver";
static String url = "jdbc:vexdb://xxx.xxx.xxx.xx:xxxx/postgres?loggerlLevel=0FF&characterEncoding=gbk&al lowEncodingChanges=true';
static String username = “vbadmin®;

static String passwd = "VBase@123";
// coded in GBK
public static void main(String[] args){
try{
Class. forName(cname);
conn = DriverManager.getConnection(url,username,passwd) ;
System.out.printIn(""[SUCCESS] conn database success.\n");
PreparedStatement pstmt = conn.prepareStatement(*'SELECT bit_length("¥&3If1")");
pstmt.setFetchSize(1);
ResultSet rs = pstmt.executeQuery();
while (rs.next())
{
System.out.printin(’bit_length\n-----————- \n" + rs.getint(l) + "\n");
H
Jcatch (Exception e){
System.out.printIn(""[FAIL] conn database fail." + e.getMessage());
b
H

public void disConn(Connection conn) throws SQLException{
if(conn = null){
conn.close();

b
H
3
192 4 * 16 Bytes
bit_length
192
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dump

Typ=1 Len=18: 229 168 180 231 131 189 229 153 186 233 143 129 231 137 136 229 181 129
(1 row)

a3 : FERIBFRIET char KXEAVFFIENFRIEE

utf8
1.
CREATE TABLE chrset(cl char(4 character));
2. utf8
SET client_encoding = “utf8";
INSERT INTO chrset values("#&E3Ifi");
INSERT O 1
3. GBK
SET client_encoding = "gbk";
INSERT INTO chrset values("#&E3Ifi");
char(4)
ERROR: value too long for type character(4)
CONTEXT: referenced column: cl
4. char(4 character) char(6 character)
ALTER TABLE chrset ALTER cl TYPE char(6 character);
5.

INSERT INTO chrset values("${&3I#i");
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INSERT O 1

HERFRNY

VexDB

EXHEE

e ORDER BY

LC COLLATE locale

fERST

VexDB COLLATE
SELECT expr COLLATE collation;
° COLLATE
SELECT col < "expr® FROM tbl;
° COLLATE
SELECT col < ("expr® COLLATE “zh_CN.utf8") FROM tbl;
0 e

COLLATE server_encoding

encoding "GBK" does not exist

Collation

PG_COLLATION VexDB

--LC-COLLATE
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LC_COLLATE

server_encoding

zh_CN.gbk

ERROR: collation “"zh_CN.utf8" for












e column_name

e data_type

e collation

select * from pg_collation;

07 e
PG_ATTRIBUTE SQL

WITH foo AS (SELECT co.oid,co.collname FROM pg_collation co
JOIN pg_namespace nco ON co.collnamespace = nco.oid
WHERE nco.nspname <> "pg_catalog”::name
OR co.collname <> “default”::name)
SELECT tbl.relname AS table_name,
col .attname AS column_name,
foo.collname: :varchar(100) AS “collation™
FROM pg_attribute col
JOIN pg_class tbl ON col.attrelid = tbl.oid
LEFT JOIN foo ON col.attcollation = foo.oid
WHERE col.attnum > 0O
AND col.attisdropped = false
AND relname = “tbl*;

']

B RS FEEHEFRI

1. c2 C

CREATE TABLE coll_ind(cl int,c2 text COLLATE "C");

2. zh_CN

pg_collation
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default
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SELECT cl1 < c2 collate "en_US" from coll_tbl;

2?column?

DROP TABLE coll_tbl;

FRDE

VexDB

EX S

Character Type

LC_CTYPE

RESI

RIS

LC_CTYPE

YRR F RO

e LC_CTYPE

. PG_DATABASE

vsgl -1

locale

vsql

LOWERQ) UPPERQ)

\1

—lc-ctype
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—lc-ctype












VexDB

b st WA RESN
INTERNAL
show pg_settings
POSTMASTER 2
SIGHUP 2
BACKEND 2
SUSET 2
SQL
USERSET 2

GUC 28BS\
=2

M e
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SUEFIEE schema

VexDB

HRER

schema schema
schema schema schema schema schema schema
==
pEI—E 30|
e \VexDB VexDB
. schema schema
schemal schema2 mytable
. schema schema schema
° PG_ schema schema
° Schema
° “ schema ” search_path
search_path search_path search_path
schema search_path
schema schema
o pg_catalog schema pg_catalog
]
BIZE. {EAnBRSchema
° Schema CREATE SCHEMA Schema
GRANT
o Schema ALTER SCHEMA Schema Schema
. Schema DROP SCHEMA Schema Schema
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schema

Schema

schema
schema

schema “ schema”

CREATE

schema

schema

pg_temp pg_catalog

schema

search_path

Schema
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VexDB

BIER

1. c_customer_sk

CREATE TABLE customer_tl

(¢
c_customer_sk
c_customer_id
c_first_name
c_last_name
);

DROP TABLE customer_t1;

FRPEANGGE

*1

B

integer,
char(5),
char(6),

char(8)

c_customer_id c_first_ name

c_last_name

BRSSHmANE Finmee—E

integer

INSERT
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char(5) char(6) char(8)

BRSSImANE Findmia A



CREATE TABLE tablel(id int, a char(6), b varchar(6),c varchar(6));
CREATE TABLE table2(id int, a char(20), b varchar(20),c varchar(20));

=2

& BRSSIRFRF

=1 5

1 SQL_ASCII

2 SQL_ASCII

3 SQL_ASCII

4 SQL_ASCII
BRELPER

1.

BEFRT

iz

UTF8

UTF8

UTF8

UTF8

CREATE TABLE test_a4740

¢
c_customer_sk
c_customer_id
c_first_name
c_last_name
N

2. test_a4740

BBERAE
AT

integer,
char(5),
char(6),
char(8)

il

autoINSERT INTO tablel VALUES(1,reverse('123 78"),reverse('123
78")reverse('123 78");

autoINSERT INTO tablel VALUES(2,reverse('123 78'),reverse('123
78")reverse('123 78");

autoINSERT INTO tablel VALUES(3,'87 123''87 123''87 123"),

autoINSERT INTO table2 VALUES(1,reverse('123 78"),reverse('123
78"),reverse('123 78");

INSERT INTO table2 VALUES(2,reverse('123 78'),reverse('123
78"),reverse('123 78");

INSERT INTO test_a4740(c_customer_sk, c_customer_id, c_first_name) VALUES (3769, “hello®, "Grace®);
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=R

autoid |a|b|c
—_——

1|87| 87|87

autoid |a|b|c
—_——

2|873| 873|873

autoid |a|b|c
—_—

3|87 1|87 1|87 1

autoid |a|b|c

_— -+

.
18732187 32187 321
2| 87321| 87321| 87321

VexDB















TRUNCATE TABLE table_name;

07 e

° table_name

DROP TABLE table_name;

SRMEESRXE

TRUNCATE

DELETE

VexDB

PXZFEEA

VexDB

BRER

VexDB Range

¢ Range

Range like
e List
e Hash
Hash 1
e system
o system

e |nterval interval

range

Hash

system Interval

2 like

Range

I1/0
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name text bpchar

interval
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INTERVAL

































alter table system par_tab drop partition part_4;

truncate table system_par_tab2;

10.

alter table system par_tab truncate partition part_1;

11.

DROP TABLE system_par_tab2;
DROP TABLE system_par_tab;

default X

TOREfEIA

Range List

Range

TS

° default

. default

default

default default
MAXVALUE
LIST
default
default default
default
SPLIT MERGE
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default
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IEAEI

e List default default SQL

CREATE TABLE [IF NOT EXISTS]table_name

PARTITION BY LIST })

(C
PARTITION partition_name...,
PARTITION partition_name VALUES(DEFAULT)[TABLESPACE tablespace_name]

D

e List default SQL

ALTER TABLE table_name ADD PARTITION partition_name VALUES(DEFAULT)
[TABLESPACE tablespace_name];

e List default SQL

ALTER TABLE partition_name DROP PARTITION partition_name;

e Range default SQL

CREATE TABLE [IF NOT EX1STS]table_name

PARTITION BY RANGE })

(C
PARTITION partition_name...,
PARTITION partition_name VALUES LESS THAN (MAXVALUE) [TABLESPACE tablespace_name]

D

e Range default SQL

ALTER TABLE table_name ADD PARTITION partition_name VALUES LESS THAN (MAXVALUE)
[TABLESPACE tablespace_name];

e Range default SQL

ALTER TABLE partition_name DROP PARTITION partition_name;
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AN
1.

create table t_partition_list4(col number,name varchar2(20))
partition by list(col)(

partition t_list_pl values(1,3,5,7,9) ,

partition t_list _p2 values(2,4,6,8,10) );

alter table t_partition_list4 add partition t_list _default values(default);
insert into t_partition_list4 values(l,"t_list_pl-);

insert into t_partition_list4 values(2,"t_list_p27);

insert into t_partition_list4 values(31,"t_list _default®);

o t list_p1

select * from t_partition_list4 partition(t_list_pl);

1] t list pl
(@ row)

o t_list_p2

select * from t_partition_list4 partition(t_list_p2);

2 | t list_p2
(1 row)

o t list_default
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select * from t_partition_list4 partition(t_list_default);

31 | t_list_default
(1 row)

drop table t_partition_list4;

interval>X3&

TOREfEIA

interval range

interval Range maxvalue
maxvlaue

interval Range interval

TSI

X

CREATE TABLE table_name
(¢

)

PARTITION BY RANGE(columnl)

INTERVAL ("interval_expr®) [ STORE IN (tablespace_name [, .. ] ) ]

(
PARTITION partition_namel VALUESLESS THAN ( { partition_value | MAXVALUE } )
PARTITION partition_name2 VALUES LESS THAN ( { partition_value | MAXVALUE } )

);
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S¥REA
¢ PARTITION BY RANGE(column1)
range

e INTERVAL ( ‘interval_expr’ ) [ STORE IN (tablespace_name [, ...]) ]

o interval_expr 1lday 1 month
o STORE IN (tablespace_name [, ... ])
¢ PARTITION partition_name VALUES LESS THAN ( { partition_value | MAXVALUE } )

partition_name partition_value partition_key MAXVALUE

Nl

1. interval

CREATE TABLE interval_normal_exchange (logdate date not null)
PARTITION BY RANGE(logdate)

INTERVAL("1 month™)

(C

PARTITION interval_normal_exchange_pl VALUES LESS THAN("2020-03-01%),
PARTITION interval_normal_exchange_p2 VALUES LESS THAN("2020-04-01%),
PARTITION interval_normal_exchange_p3 VALUES LESS THAN("2020-05-01%)
)5

SELECT relname,parttype,partstrategy,boundaries FROM pg_partition
WHERE parentid = (SELECT oid FROM pg_class WHERE relname = "interval_normal_exchange®)
ORDER BY relname;
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relname | parttype | partstrategy | boundaries
+ + +
interval_normal_exchange I r i
interval_normal_exchange_pl | p | r | {2020-03-01}
interval_normal_exchange_p2 | p I r | {2020-04-01}
interval_normal_exchange_p3 | p | r | {2020-05-01}
(4 rows)
3.
drop table interval_normal_exchange;
—FoX
N,
Thaefig
range list hash interval

EREm

interval

IEAREI

\h create table subpartition
\h alter table subpartition

o RAvENKE

SQL

range list hash
PG_PARTITION

CREATE TABLE SUBPARTITION ALTER TABLE SUBPARTITION

ALTER TABLE table_name ADD partition_desc [ ( subpartition_desc [, --- 1) 1]
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CREATE/ALTER/SELECT

sQL
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ALTER TABLE table_name DROP PARTITION { partition_name | { FOR (value [ , .. 1)}

ALTER TABLE table_name MODIFY PARTITION partition_name ADD subpartition_desc

ALTER TABLE table_name DROP SUBPARTITION { subpartition_name | { FOR (value [ , .. D}

DELETE FROM table_name [ PARTITION { ( partition_name ) | { FOR C value [ , -.- 1) } } 1 [ WHERE ...]
DELETE FROM table_name [ SUBPARTITION { ( partition_name ) | { FOR Cvalue [ , --- 1) } } 1 [ WHERE ...]
L]
UPDATE table_name [ PARTITION { ( partition_name ) | { FOR ( value [ , ... 1) } } 1 SET [ WHERE ...]
UPDATE table_name [ SUBPARTITION { ( partition_name ) | { FOR ( value [ , ... 1) } } 1 SET [ WHERE ...]
.
SELECT ... FROM table_name SUBPARTITION (subpartition_name)
L]
SELECT ... FROM table_name PARTITION { ( partition_name ) | FOR ( value [ , ... 1) }
SELECT ... FROM table_name SUBPARTITION { ( subpartition_name ) | {FOR ( value [, .. ] ) }
.
EXPLAIN SELECT ... FROM table_name WHERE ...

SE5A

e table_name
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partition_name

subpartition_name

SUBPARTITION BY [RANGE | LIST | HASH ]
column_name RANGE LIST HASH
SUBPARTITION TEMPLATE ( subpartition_desc [, ... ])
Range/List/Hash
partition_desc subpartition_desc
hash_subpartition_by_quantity

Hash N Hash

1
B

1.
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create table t_part_list_range

( id number not null,

partition_key int,

subpartition_key int,

col2 varchar2(10)

)

partition by list(partition_key)

subpartition by range(subpartition_key)

(C

partition t_partition_01 values (100)

(subpartition sub_1_1 values less than (10),

subpartition sub_1_2 values less than (20)

),

partition t_partition_02 values (200)

(subpartition sub_2_1 values less than (10),

subpartition sub_2_2 values less than (20)

)

):

insert into t_part_list_range values(1,100,5, "sub_1_1%);
insert into t_part_list_range values(2,100,15, "sub_1 2%);
insert into t_part_list_range values(3,200,5, "sub_2_1%);
insert into t_part_list_range values(4,200,15, "sub_2 2%);
insert into t_part_list_range values(5,200,16,"sub_2_2");
select * from t_part_list_range subpartition for (100,5);

alter table t_part_list_range add partition t_partition_03 values (300)
( subpartition sub_3_1 values less than (10),
subpartition sub_3 2 values less than (20)

DE

alter table t_part_list_range drop partition t_partition_02;

alter table t_part_list_range modify partition t_partition_01 add subpartition sub_1_3 values less than (30);

alter table t_part_list_range drop subpartition sub_1_3;
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drop table t_part_list_range;

G2 interval list

1.

CREATE TABLE t_subpartition_interval_list(
partition_key date,

subpartition_key varchar(20),

test varchar(20)

Jpartition by range(partition_key)

interval (12 month*®)

subpartition by list(subpartition_key)

(partition partition_pl VALUES LESS THAN ("2019-01-01%)
(subpartition sub_1_1 values("testl"),

subpartition sub_1_2 values(“test2"),

subpartition sub_1_3 values (default)

B

partition partition_p2 VALUES LESS THAN ("2021-01-01%)
(subpartition sub_2_1 values("testl"),

subpartition sub_2 2 values(“test2"),

subpartition sub_2_3 values (default)

)
DE
2.
INSERT INTO t_subpartition_interval_list VALUES("2018-09-02", "test", "testl");
INSERT INTO t_subparti ist VALUES("2020-12-12","test2","test2");
INSERT INTO t_subpartition_interval_list VALUES("2022-02-02", "interval*, "test3");
3.

select * from t_subpartition_interval_list subpartition(sub_1_3);
select * from t_subpartition_interval_list subpartition(sub_2_2);

partition_key | subpartition_key | test
2018-09-02 00:00:00 | test | testl
(1 row)
partition_key | subpartition_key | test
+ +
2020-12-12 00:00:00 | test2 | test2
(1 row)
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select relname,parttype,partstrategy,boundaries

from pg_partition

where parentid = (select oid from pg_class where relname = "t_subpartition_interval_list")
union all

select relname,parttype,partstrategy,boundaries from pg_partition
where parentid in (

select oid from pg_partition

where parentid = (

select oid from pg_class where relname ="t_subpartition_interval_list"
)

order by relname)

order by relname;

relname | parttype | partstrategy | boundaries
partition_pl I p I r | {2019-01-01}
partition_p2 Il p | r | {2021-01-01}
sub_1_1 | s 11 | {testl}
sub_1_2 | s 11 | {test2}
sub_1_3 | s 11

sub_2_1 | s 11 | {testl}
sub_2_2 | s 11 | {test2}
sub_2_3 | s 11

sys_pl I p |i | {"2023-01-01 00:00:00"}
sys_pl_subpartdefaultl | s 11
t_subpartition_interval_list | r i

(11 rows)

select * from t_subpartition_interval_list subpartition(sys_pl_subpartdefaultl);

partition_key | subpartition_key | test

+ +
2022-02-02 00:00:00 | interval | test3
(1 row)

drop table t_subpartition_interval_list;
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KB

VexDB

BSO X

ThegA
SQL

=1
bae il Fixx PRER

(Range) &It &It;=,=&gt;,&gt;= like,any,all
(List) &It &It=,&gt;, &gt;=,&It;&gt;( )
(Hash) =
(Interval) &It &It;=,=,&gt;,&gt;=,anyall

EREE

. List <>

e List <>

. like
]
51:
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create tabl
partition b
(C

partition p
partition p
partition p
partition p
partition p

insert into
insert into
insert into
insert into
insert into

e parl_1187644(id int,al text,a2 date,a3 varchar(30))

y list (id)

1 values(100),
2 values(200),
3 values(300),
4 values(400),
5 values(null));

parl_1187644
parl_1187644
parl_1187644
parl_1187644
parl_1187644

values(100,chr(65
values(200,chr(65
values(300,chr(65
values(400,chr(65
values(null,chr(65 + (generate_series(1,100)-1)%25),generate_series(DATE "2022-01-01", DATE "2022-4-10",

-
+
-
+

(generate_series(1,100)-1)%25) ,generate_series(DATE "2022-01-01", DATE
(generate_series(1,100)-1)%25) ,generate_series(DATE "2022-01-01", DATE
(generate_series(1,100)-1)%25) ,generate_series(DATE "2022-01-01", DATE
(generate_series(1,100)-1)%25) ,generate_series(DATE "2022-01-01", DATE

select * from parl_1187644 where id>212 limit 5;

id | a1 |
----- Fe———t
300 | A |
300 | B |
300 | C |
300 | D |
300 | E |
(5 rows)

a2

2022-01-01
2022-01-02
2022-01-03
2022-01-04
2022-01-05

00:00:00
00:00:00
00:00:00
00:00:00
00:00:00

a3
P

m o O

explain (costs off) select * from parl_1187644 where id>212 limit 5;

QUERY

PLAN

Limit

-> Partition Iterator

Ite
=

(6 rows)

rations: 2

Partitioned Seq Scan on parl_1187644
Filter: (id > 212)
Selected Partitions:

3..4
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"2022-4-10",
"2022-4-10",
"2022-4-10",
"2022-4-10",

"1 day*").chr(65
"1 day*"),chr(65

(generate_series(1,100)-1)%25));
(generate_series(1,100)-1)%25));
"1 day*").chr(65 (generate_series(1,100)-1)%25));
"1 day"),chr(65 + (generate_series(1,100)-1)%25));
"1 day").chr(65 + (generate_series(1,100)-1)%25));

o
+
o
+
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drop table parl_1187644;

2:

1.

create table
partition by
subpartition
(C

partition pl
subpartition
subpartition
subpartition
subpartition
partition p2
subpartition
subpartition
subpartition
subpartition
partition p3
subpartition
subpartition
subpartition
subpartition
partition p4
subpartition
subpartition
subpartition
subpartition

insert into
insert into
insert into
insert into

select * from parl_1187650 where id>212 and al>"d" limit 5;

parl_1187650(id int,al text,a2 date,a3 varchar(30))

range (id)
by list(al)

values less than(100)(
pl_1 values("g"),

pl_2 values("n®),

pl_3 values("z"),

pl_4 values(null)),
values less than(200)(
p2_1 values("g"),

p2_2 values("n"),

p2_3 values("z"),

p2_4 values(null)),
values less than(300)(
p3_1 values("g"),

p3_2 values("n"),

p3_3 values("z"),

p3_4 values(null)),
values less than(401)(
p4_1 values("g"),

p4_2 values("n"),

p4_3 values("z"),

p4_4 values(null)));

parl_1187650 values(generate_series(1,100), "g",generate_series(DATE "2022-01-01", DATE "2022-4-10", "1 day"),chr(65 + (generate_series(1,100)-1)%25));

parl_1187650 values(generate_series(101,200), "n",generate_series(DATE "2022-01-01", DATE "2022-4-10°,

"1 day"),chr(65 + (generate_series(1,100)-1)%25));

parl_1187650 values(generate_series(201,300),"z",generate_series(DATE "2022-01-01", DATE "2022-4-10", "1 day"),chr(65 + (generate_series(1,100)-1)%25));

parl_1187650 values(generate_series(301,400),null,generate_series(DATE "2022-01-01%, DATE "2022-4-10",
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"1 day"),chr(65 + (generate_series(1,100)-1)%25));
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VexDB

id | a1 | a2 | a3
————— +——— Fmm
213 | z | 2022-01-13 00:00:00 | M
214 | z | 2022-01-14 00:00:00 | N
215 | z | 2022-01-15 00:00:00 | O
216 | z | 2022-01-16 00:00:00 | P
217 | z | 2022-01-17 00:00:00 | Q

(5 rows)

4.
explain (costs off) select * from parl_1187650 where id>212 and al>"d" limit 5;
Selected Subpartitions
QUERY PLAN
Limit
-> Partition lterator
Iterations: 2, Sub Iterations: 6
-> Partitioned Seq Scan on parl_1187650
Filter: ((id > 212) AND (al > "d"::text))
Selected Partitions: 3..4
Selected Subpartitions: 3:3, 4:3
(7 rows)
5.

drop table parl_1187650;

TheemnA
SQL
VexDB Range List Hash Interval
. PREPARE/EXECUTE
° InitPlan
° Nested Loop nestloop
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il

create table
partition by
subpartition
¢

partition pl
subpartition
subpartition
subpartition
subpartition
partition p2
subpartition
subpartition
subpartition
subpartition
partition p3
subpartition
subpartition
subpartition
subpartition
partition p4
subpartition
subpartition
subpartition
subpartition

create index
insert into
insert into

insert into
insert into

GuUC

show enable_

enable_runti

GucC enable_runtime_prune on

parl_1188069(id int,al text,a2 date,a3 varchar(30))

range (id)
by list(al)

values less than(100)(
pl_1 values("d"),

pl_2 values("k"),

pl_3 values("q"),

pl_4 values(null)),
values less than(200)(
p2_1 values("d"),

p2_2 values("k"),

p2_3 values("q"),

p2_4 values(null)),
values less than(300)(
p3_1 values("d"),

p3_2 values("k"),

p3_3 values("q"),

p3_4 values(null)),
values less than(401)(
p4_1 values("d"),

p4_2 values("k"),

p4_3 values("q"),

p4_4 values(null)));

on parl_1188069(id)local;

parl_1188069 values(generate_series(1,100), "d",generate_series(DATE "2022-01-01", DATE "2022-4-10%,

on

USERSET

"1 day"),chr(65 + (generate_series(1,100)-1)%25));

parl_1188069 values(generate_series(101,200), "k",generate_series(DATE "2022-01-01", DATE "2022-4-10", "1 day"),chr(65 + (generate_series(1,100)-1)%25));
parl_1188069 values(generate_series(201,300),"q",generate_series(DATE "2022-01-01", DATE "2022-4-10", "1 day"),chr(65 + (generate_series(1,100)-1)%25));

parl_1188069 values(generate_series(301,400),null,generate_series(DATE "2022-01-01%, DATE "2022-4-10", "1 day"),chr(65 + (generate_series(1,100)-1)%25));

enable_runtime_prune

runtime_prune;

me_prune

on
(1 row)

on
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QUERY PLAN

Limit (actual time=0.045..0.047 rows=3 loops=1)
-> Partition lterator (actual time=0.044..0.045 rows=3 loops=1)
Iterations: 4, Sub lterations: 16
-> Partitioned Index Scan using parl_1188069_id_idx on parl_1188069 (actual time=0.025..0.026 rows=3 loops=6)
Index Cond: ((id > $1) AND (id < $2))
Selected Partitions: 1..4
Selected Subpartitions: ALL
Total runtime: 0.200 ms
(8 rows)

drop table parl_1188069;

UEAEEERS|

VexDB

HRER

i

. WHERE

° ORDER BY GROUP BY DISTINCT

. LOCAL GLOBAL LOCAL GLOBAL
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VexDB

SEMEENE

HREE

ik

TOREREA

VexDB

M #ies

o SELECT

®

SELECT *

®

SELECT * SELECT * SELECT targetlist SELECT *

° DDL Invalid
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VexDB

DROP TABLE t1;
DROP VIEW view_ 1 _1;

SIEMEERFS

EIEI=N ==
Fg.ﬁilfgiﬁgi

Sequence Sequence Sequence
° Sequence
° CREATE SEQUENCE Sequence nextval(* sequence_name’ )

BMEL R
FiE—:

CREATE TABLE tl1(id serial,name text);

NOTICE: CREATE TABLE will create implicit sequence "tl_id_seq" for serial column "tl1.id"
CREATE TABLE

BiE—: nextval(* sequence_name’ )

1.

CREATE SEQUENCE seql cache 100;

2.
CREATE TABLE t2 (
id int not null default nextval("seql®),
name text
) H
3.
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ALTER SEQUENCE seql OWNED BY t2.id;

DROP TABLE t1,t2 CASCADE;

[0 e
cache cache 1.45

sequence

SENEERFSAG

VexDB

FBF

VexDB VexDB
VexDB CREATEROLE

VexDB
CREATEDB

OUEE. (ETFIIIBRFEF
. CREATE USER

joe CREATEDB

CREATE USER joe WITH CREATEDB PASSWORD *'Vbase@123";

. SYSADMIN CREATE USER
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VexDB

SR

XML

~/.bashrc
e —cmpkg
HAS
e —deleteData
HAS
e —deleteBinary
HAS om_monitor has_agent has_server has_ctl

e -? —help

gs_install

duE [
B= n%
VexDB gs_install VexDB

VexDB IP

Il =2 S

° gs_preinstall
° locale

° VexDB
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VexDB

gs_install -X /opt/software/vexdb/clusterconfig.xml
Parsing the configuration file.

Check preinstall on every node.

Successfully checked preinstall on every node.

Creating the backup directory.

Successfully created the backup directory.

begin deploy. .

Installing the cluster.

begin prepare Install Cluster..

Checking the InstallationGuide environment on all nodes.
begin install Cluster..

Installing applications on all nodes.

Successfully installed APP.

begin init Instance..

encrypt cipher and rand files for database.

Please enter password for database:

Please repeat for database:

begin to create CA cert files

The sslcert will be generated in /opt/gaussdb/cluster/app/share/sslcert/om
Cluster InstallationGuide is completed.

Configuring.

Deleting instances from all nodes.

Successfully deleted instances from all nodes.

Checking node configuration on all nodes.

Initializing instances on all nodes.

Updating instance configuration on all nodes.

Check consistence of memCheck and coresCheck on DN nodes.
Successful check consistence of memCheck and coresCheck on all nodes.
Configuring pg_hba on all nodes.

Configuration is completed.

Successfully started cluster.

Successfully installed application.

A,
XS
gs_postuninstall gs_preinstall gs_uninstall

gs_postuninstall

BRER

VexDB gs_postuninstall VexDB

RIS

e VexDB
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H#IMRTEHBEER

source /home/vexdb/om_env

#IMRBBR D BER

source /home/vexdb/ .bashrc

Parsing the configuration file.

Successfully parsed the configuration file.

Check log file path.

Successfully checked log file path.

Checking unprelnstallationGuide.

Successfully checked unprelnstallationGuide.

Deleting the instance"s directory.

Successfully deleted the instance®s directory.

Deleting the InstallationGuide directory.

Successfully deleted the InstallationGuide directory.

Deleting the temporary directory.

Successfully deleted the temporary directory.

Deleting remote OS user.

Successfully deleted remote OS user.

Deleting software packages and environmental variables of other nodes.
Successfully deleted software packages and environmental variables of other nodes.
Deleting logs of other nodes.

Successfully deleted logs of other nodes.

Deleting software packages and environmental variables of the local node.
Successfully deleted software packages and environmental variables of the local nodes.
Deleting local 0S user.

Successfully deleted local OS user.

Deleting local node"s logs.

Successfully deleted local node"s logs.

Successfully cleaned environment.

P
Bxad
gs_preinstall gs_uninstall

gs_preinstall

VexDB

duE [
ERER
VexDB gs_preinstall VexDB VexDB

TS

o xml 1P
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X<
gs_install

gs_postuninstall

gs_tar

OpenssL

VexDB

ThREHEA

gs_tar vb_basebackup tar

vb_basebackup

@ 88
e Qgs_tar vb_basebackup

° vb_basebackup gz

B

gs_tar [OPTION]-..

SHRE

e -D, —destination=DIRECTORY

e -F —filename=FILENAME

base.tar

gzip
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tar

OID

gs_tar

gs_tar

tar



VexDB

=R

1
mkdir -p /home/vexdb/data/bak
2 vb_basebackup tar
vb_basebackup -D /home/vexdb/datas/bak -F t -X fetch -h 127.0.0.1 -p 5432
3 base.tar
cd /home/vexdb/data/bak
4
mkdir -p /home/vexdb/data/bakl
5 tar bak1l
gs_tar -D /home/vexdb/data/bakl -F base.tar
/home/vexdb/data/bakl
gs_uninstall
RIS
VexDB gs_uninstall VexDB
Bk
. VexDB

gs_uninstall [--delete-data] [--clear-disk] [-L] [-1 LOGFILE]
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vb ctl

VexDB

ThREHA

vb_ctl VexDB

vb_ctl

VexDB

postgresql.conf pg_hba.conf

$GAUSSLOG/bin/gs_ctl 16 MB 50

B

vb_ctl

vb_

o /

vb_ctl
vb_ctl
vb_ctl

vb_ctl

vb_ctl

vb_ctl

init[db] [-D DATADIR] [-s] [-0 "--nodename=NODENAME --OPTIONS=VALUES"]

initdb --help OPTIONS vb_initdb

/

start  [-w] [-t SECS] [-D DATADIR] [-s] [-1 FILENAME] [-o "OPTIONS"] [-M SERVERMODE]
stop  [-W] [-t SECS] [-D DATADIR] [-s] [-m SHUTDOWN-MODE]
restart [-w] [-t SECS] [-D DATADIR] [-s] [-m SHUTDOWN-MODE] [-o "OPTIONS"]

build [-D DATADIR] [-b MODE] [-r SECS] [-C CONNECTOR] [-q] [-M SERVERMODE]

postgresqgl.conf, pg_hba.conf

reload [-D DATADIR] [-s]

status [-D DATADIR]
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$GAUSSLOG









*=1

stack
switchover
build
query
statistic

6. stack
7. switchover
8. build
9. query

10. statistic
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2 start stop restart

24 BB

-c, —core-file VexDB

-l, -log=FILENAME FILENAME

-0 "OPTIONS" VexDB VexDB
-p PATH-TO-POSTGRES VexDB

-m, -mode=MODE

=3 init

28 L] REEE

o a-z
—nodename=NODENAME
o a-z
o 64
=4 xlog copy
28 L BESEE
¢ copy_from_local
-Q, -mode=MODE xlog e copy_from_share
+ force_copy_from_local
=5 DCF
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EEE

FILENAME

VexDB

vb_ctl

mode
o fast
* smart fast

¢ immediate

fast

data

VexDB



-0, —operation=0OPERATION

-u, —nodeid=DCF-NODE-ID

-i, -ip=DCF-NODE-IP

-e, —port=DCF-NODE-PORT

-R, —role=DCF-NODE-ROLE

-v, -votenum=VOTE-NUM

-x, -xmode=XMODE

-G

—priority

=6 stack

28

-l lwtid

27 switchover

L
VexDB DCF
DCF NODE ID

DCF
DCF

VexDB DCF
DN

DCF group

DCF

L]

port

primary

Iwtid

EEEE

add
remove

change

passive passive

follower follower

minority

normal

0~2147483647

0~2147483647
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DCF
DCF

DCF

passive

Leader

Leader

Leader

REEE

VexDB



VexDB

28 L BEBE

-f switchover

checkpoint

-f
vb_ctl switchover -n NODEID -D DATADIR -f

mode
o fast
-m SWITCHOVER-
MODE + smart
fast
=8 build
24 WA EYESBE
-, - 120 =checkpoint
recvtimeout=INTERVAL +1min
-C, connector -
—enable-dss
—-vghame “ +data” ‘o “ +data,+log”
dss socket
—socketpath=socketpath
mode

e cross_cluster_full build dorado dorado

-b MODE e check build
build build build

%9 query

244 /501



28 L]

-D DATADIR

-U USERNAME -U

-P PASSWORD -P -uU

L Isn

=10 statistic
B8H iR
-D DATADIR
-p OUTPUT_PATH HTML
-d DAYS N
-m MONTHS N

-r STARTDATE,STOPDATE

00 e
[-d DAYS] [-m MONTHS] [-r STARTDATE,STOPDATE]

=R

Bah/E 1L EHER:

vb_ctl start

° 5432 fsync

vb_ctl -0 "-F -p 5432" start
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REEE
DATADIR

VexDB

BUESBE

$PGDATA

[1,180]

[1,36]

STARTDATE STOPDATE date

180

VexDB












VexDB

vb_dumpall T1 vb_dumpall T1 VexDB T1 VexDB
vb_dumpall VexDB
e vb_dumpall
e vb_dumpall vb_dump VexDB SQL SQL
SQL vsql VexDB
vb_dumpall vb_dumpall
vb_guc
N,
Thaeiik
vb_guc
$GAUSSLOG/bin/gs_guc 16 MB 50 $GAUSSLOG
VexDB postgresgl.conf pg_hba.conf
e “ serverkey.cipher” “ serverkey.rand”
vb_guc encrypt -M server “ serverkey.cipher” “ serverkey.rand”
e “ clientkey.cipher” *“ clientkey.rand”
vb_guc encrypt -M client “ client.key.cipher” “ client.key.rand”
M ieA
“ client.key.cipher” * client.key.rand” -U -U -U test
“ test.key.cipher test.key.rand”
e “ datasource.key.cipher” “ datasource.key.rand”
-M source “ datasource.key.cipher” “ datasource.key.rand”

vb_guc encrypt

O e
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2

vb_guc set -D $PGDATA -h "host replication testuser 10.252.95.191/32"

Total instances: 1. Failed
Success to perform vb_guc!

pg_hba.conf

cat $PGDATA/pg_hba.conf | grep "10.252.95.191/32"

#host replication testuser 10.252.95.191/32 sha256

vb_initdb

instances: 0.

VexDB

ThREHA

vb_initdb

HUREEERR BOREENE

templateO

templatel

postgres

[ e
° vsql

. postgres

HuEREThRE

CREATE DATABASE
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templateO

CREATE DATABASE TEMPLATE templatel













































BRIl
=3

28
—single
DBNAME
-d 0-5

-E

i

-r FILENAME

Sl=pEawran
x4
28 SHRA
—boot
-r FILENAME
X NUM

-G initdb
=]

semget shmget

max_connections VexDB

“

ps ax | grep vexdb

SHiA

filename

filename
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REEE

BEEE

0-5

shared_buffers VexDB

VexDB



VexDB

ps -ef | grep vexdb

vexdb vexdb
unix 1024 “ " uUnix
M a8
° SIGKILL vexdb
° SIGTERM SIGINT SIGQUIT
° SIGHUP SIGHUP
o SIGINT
J32)7S
i
1 bin
cd ~/local/vexdb/bin
2
vexdb --single -D ~/data/vexdb vexdb
e D
. - EOF
° EOF Control+D - EOF
L]
B2 vexdb
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nohup vexdb> logfile 2>&1 < /dev/null &

vsql

VexDB

TheEfA

vsql VexDB
. vsql
. SQL
O e

Evsql ZRANEANTHS | SHRMIFF LN B LBRvsql taL, X

[ e S

vsql

° vsql Linux shell

e SQL vsql
° vsql

° vsql Tab

07 e

° vsql

SQL

SQL

LEFBVsql BOEN, TRLBEOEMRARIISRFIISS .

vsql \set

—--with-readline
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VexDB

RETE
vsql \set

\set varname value

\unset varname

foo bar \set foo bar \echo :foo

SQL vsql

M #ies

o ‘varname :DBNAME

=1
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TE w’ERGE TR
DBNAME \set DBNAME dbname

. all all vsql -a
ECHO \set ECHO all | queries

. queries vsql -e

. on vsql -E
ECHO_HIDDEN \set ECHO_HIDDEN on | off | noexec -

. o

. noexec
ENCODING \set ENCODING encoding

. 0 n SELECT n
FETCH_COUNT \set FETCH_COUNT variable . 0 SELECT

100 1000

HOST \set HOST hostname

. 10 vsql 9 EOF Ctrl+D 10 Ctrl+D vsql
IGNOREEOF \set IGNOREEOF variable . 10

. vsgl EOF
LASTOID \set LASTOID oid oid INSERT  lo_import SQL

. on

. - interactive

ON_ERROR_ROLLBACK \set ON_ERROR_ROLLBACK on | interactive | off

. off on_error_rollback-on SAVEPOINT
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ON_ERROR_STOP

PORT

USER

VERBOSITY

SQL{{#z

vsql
PG_PROC

“sql
\set foo "pg_proc*

“sql
select * from :foo;

0 e

\set ON_ERROR_STOP on | off

\set PORT port

\set USER username

\set VERBOSITY terse | default | verbose

SQL vsql

on

off

terse
interactive
default

verbose

vsq

terse default verbose
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SQL
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R

vsql
=2
TE 1% il
PROMPT1
. [local] PROMPT1 %M
PROMPT1 vsql PROMPT1 %/ %R%#
. name PROMPT1 name
. = PROMPT1 %R
PROMPT2
PROMPT2
\set PROMPT2 TESTselect * from pg_proc TEST;
PROMPT3 COPY
PROMPT3 COPY COPY FROM STDIN
\set PROMPT3 ">>>>"copy pg_proc from STDIN;
% %
&3
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VexDB

iia=s RS
%M Unix [local] Unix [local:/dir/name]
%m Unix [local]
%>
%n
%/
%~ %/ ~
Yot # >
. PROMPT1 ‘= o Lo
%R
. PROMPT2 o ‘g vsql /.7
%X 1 L
. o [P
. « on
%digits
%:name vsql “ name”
%command command Lo
%[ ... %] \set PROMPT1 "%[%033[1;33;40m%]%n@%/%R%[%033[0m%]%# "
VT100 lg 33,40
AN =
A EahST
VexDB vsql Tab ——with-readline -r crea Tab vsql
create
0 e
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° SQL SELECT CREATE TABLE

o

o U S

° “pg” fgs” tvb

o

e SELECT

o

e select * from a,b... , insert into t1 (coll, col2, ...)

° create tablespace with with

° local global rebuild

* set USER SUPERUSER

. if exists

o . alter sequence owned by tableName.colName, owned by

. TAB
°  0%><=;18{0 sql sql

EFIRRELEIER

vsql -r HISTSIZE 50 50 HisTSIZE 0
0 e

° -r

° 32 500 UTF-8

g PASSWORD IDENTIFIED

EZNEG
vsql
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Fz4  vsql

&R
COLUMNS
PAGER
PSQL_EDITOR
EDITOR

VISUAL
PSQL_EDITOR_LINENUMBER_ARG
PSQLRC

SHELL

TMPDIR

IRENEEED

vsql--help

help;

R

columns O

PSQL_EDITOR_LINENUMBER_ARG = "+"PSQL_EDITOR_L INENUMBER_ARG="--line

.vsqlrc

! shell

/tmp

You are using vsql, the command-line interface to postgres.
Type: \copyright for distribution terms

\h for help with SQL commands

\? for help with vsqlcommands

\g or terminate with semicolon to execute query

\q to quit

wrapped

Unix

Emacs
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“Unix RE

more

Vi

TABGZ+

less

less

LC_CTYPE

VexDB



VexDB

VexDB SQL

. VexDB sQL

\h
° CREATE DATABASE

\help CREATE DATABASE

IBAET

vsql [OPTION]... [DBNAME [USERNAME]]

DBNAME
SRR

BRS#
e -c,-command=COMMAND
vsql

e -d, -dbname=DBNAME

vsql DBNAME
vsql DBNAME “postgres[ql]://[user[:password]@] [netloc][:port][,.][/dbname][?paraml=valuel&.]’ “[key=value] [.]1° DBNAME vsql
e -f —file=FILENAME
vsql FILENAME -

o | —list
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-v, —set=, —variable=NAME=VALUE

vsqgl

-X, —no-vsqlrc

~/.vsqlrc

-1 (* one” ), —=single-transaction
vsqgl -1
-?, —help

vsql

MAEIHSEH

-a, —echo-all

SQL

-e, —echo-queries

SQL

-E, —echo-hidden

-D, —with-decryption=SWS-KMS-SM4/TAS-KMS-SM4

vb_dump
-k, —with-key=KEY
vsql
M ieA

° shell

vsql

START TRANSACTION/COMMIT

password

password

Linux shell

SWS-KMS-SM4  TAS-KMS-SM4
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e -L, —log-file=FILENAME

O 3588
o SQL

e -m, —-maintenance

VexDB
0 88
e -n, —no-libedit
e -0, —output=FILENAME
FILENAME
e -Q,—quiet
vsql

e -C, —enable-client-encryption
-C

e -s, —single-step

e -S, —single-line

FILENAME

password

vsql
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VexDB

MBS

e -A, —no-align

e -F, —field-separator=STRING
“
e -H, —html
HTML

e -P, —pset=VAR[=ARG]

O e

vsqgl

e -R, —-record-separator=STRING

e -t, —tuples-only

e -T, —table-attr=TEXT
HTML table
-H, —=html HTML

e -x, —expanded
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VexDB

e -7, —field-separator-zero

-A, —no-align

e -0, -record-separator-zero

-A, —no-align

e -2, —pipeline

-C -f
EERGIRTN
e -h, -host=HOSTNAME
Unix
vsql Unix Unix TCP/IP localhost
e -p, —port=PORT
postgresgl.conf port
5432
e -U, —username=USERNAME
0 #es
o -W

e -W, —password=PASSWORD
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VexDB

VexDB Vsq| Vsql

—RoTaRe

o VexDB

shell

) [NAME]
SQL

NAME vsql NAME * SQL
* |off]

on off

on num

off

100

0 e

P set
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B KgMEERER HEYIEE
PB
1078
NBU

BEEHNSRE

100

MERENING

80 Mbit/s NBU/EISOO+ 90% 1/0

+l/0

autoBiflE] = REE x #HAE + MESE / RESHRE

5s NBU DISK NBU

SSD/HDD

50MB/s

1GB

VexDB

BIEED

VexDB
e vb_dump

e vb_dumpall

vb_ dump

TENA

vb_dump  VexDB

postgres
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VexDB

vb_dump[port="5432"][vexdb][2025-08-21 17:22:59]: object tablel start dumping by pid 6065
vb_dump[port="5432"][vexdb][2025-08-21 17:22:59]: object tablel finish dumping by pid 6065
vb_dump[port="5432"][vexdb][2025-08-21 17:22:59]: dump databasevexdbsuccessfully
vb_dump[port="5432"][vexdb][2025-08-21 17:22:59]: total time: 1803 ms

B4
vb_dump

1. vsql vexdb

vsql -d vexdb -p 5432 -r

2. test4

create database test4;

3. testd

\c test4;

create table tablel(name text,id varchar(2));
create table table2(name text,id varchar(2));
create table table3(name text,id varchar(2));

insert into tablel values( alice”,1);
insert into table2 values("jack",2);
insert into table3 values(“bob",3);

5. vb_dump

o test4

vb_dump test4 -p 5432 -t public.* -F ¢ - $PGDATA/backup4_1.dmp

o test4 -C backup4_2.sql

vb_dump test4 -p 5432 -C -F p -T $PGDATA/backup4_2.sql
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o test4 -C backup4_3.sql
vb_dump test4 -p 5432 -c -t public.* -F p -f $PGDATA/backup4_3.sql
° test4 table3 tar
vb_dump test4 -p 5432 -t public.* -T public.table3 -F t -f $PGDATA/backup4_4.tar

o test4 -S

vb_dump test4 -p 5432 -t public.* -s -F p -f $PGDATA/backup4_5.sql

l5

vb_dump —exclude-table-file
1. vsql vexdb

2. test5
create database test5;

3. testS

\c test5;

create table tablel(name text,id varchar(2));
create table table2(name text,id varchar(2));
create table table3(name text,id varchar(2));

insert into tablel values(“alice",1);
insert into table2 values("jack",2);
insert into table3 values(“bob®,3);

5. vsql temp.sql table2

echo "public.table2” > $PGDATA/temp.sql

6. tests table2

329/501



VexDB

vb_dump -U vexdb -W Vbase@123 -p 5432 test5 --exclude-table-file=$PGDATA/temp.sql -f $PGDATA/backup5.sqgl

~Ppl6
vb_dump testtable testtable

1. vsqgl vexdb testtable
create table testtable(id int);
2. vsql testtable
vb_dump -s -p 5432 vexdb -t PUBLIC.testtable --include-depend-objs --exclude-self -f $PGDATA/backup6.sql -F p
3. vsql vexdb testtable
ALTER TABLE PUBLIC.testtable RENAME TO testtable_bak;
4, testtable
CREATE TABLE PUBLIC.testtable(a int, b int, c int);
5. vsqgl testtable

vsql -p 5432 vexdb -r - $PGDATA/backup6.sql

7

—table conditions

1. dbtest_07

create database dbtest 07;

2. t_backupl

create table t_backupl(id int,col text);
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3.
insert into t_backupl values(l,"3k=");
insert into t_backupl values(2,"Z[");
insert into t_backupl values(3,"EfHh");
insert into t_backupl values(4,"#73");
4. —table conditions

vb_dump vexdb -t t_backupl --table-condition="t_backupl; where id > 1 limit 1" -f $PGDATA/backupl.sql #&H<1
vb_dump vexdb -t t_backupl --table-condition="t_backupl; where id > 1" -f $PGDATA/backup2.sql #@®m<2
vb_dump vexdb -t t_backupl --table-condition=""t_backupl; limit 1" -f $PGDATA/backup3.sql #&H<3

o 1 id 1
o 2 id 1
o 3

vb_dumpall

TENA

vb_dumpall  VexDB VexDB postgres VexDB
vb_dumpall T1 vb_dumpall VexDB T1 VexDB T1 VexDB
vb_dumpall VexDB

e vb_dumpall

e vb_dumpall vb_dump VexDB SQL SQL
SQL vsql VexDB
$GAUSSLOG/bin/vb_dumpal 16 MB 50 $GAUSSLOG
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vb_dump[port="5432"][dbname="postgres"][2025-08-20 14:04:18]: The total objects number is 447.
vb_dump[port="5432"][dbname="postgres"][2025-08-20 14:04:18]: [100.00%] 447 objects have been dumped.
vb_dump[port="5432"][dbname="postgres"][2025-08-20 14:04:18]: dump database dbname="postgres® successfully
vb_dump[port="5432"][dbname="postgres*][2025-08-20 14:04:18]: total time: 1339 ms

vb_dump[port="5432"][dbname="test5"][2025-08-20
vb_dump[port="5432"][dbname="test5"][2025-08-20
vb_dump[port="5432"][dbname="test5"][2025-08-20
vb_dump[port="5432"][dbname="test5"][2025-08-20
vb_dump[port="5432"][dbname="vexdb"][2025-08-20
vb_dump[port="5432"][dbname="vexdb*][2025-08-20
vb_dump[port="5432"][dbname="vexdb"][2025-08-20
vb_dump[port="5432"][dbname="vexdb*][2025-08-20

14:04:19]:
14:04:19]:
14:04:19]:
14:04:19]:
14:04:20]:
14:04:20]:
14:04:20]:
14:04:20]:

The total objects number is 453.
[100.00%] 453 objects have been dumped.
dump database dbname="test5" successfully
total time: 1356 ms

The total objects number is 451.
[100.00%] 451 objects have been dumped.
dump database dbname="vexdb® successfully
total time: 1366 ms

vb_dumpal I [port="5432"][2025-08-20 14:04:20]: dumpall operation successful
vb_dumpal I [port="5432"][2025-08-20 14:04:20]: total time: 4144 ms

ZERE

VexDB

vb_dump vb_dumpall

e vb restore
vb_restore vb_dump
° vsql

vb_dump vb_dumpall
vb_restore

doE [
HRER
vb_restore VexDB vb_dump

vb_restore

[ d tar

vb_dump
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VexDB

5. vb_restore SQL vsql

SQL

vb_restore -L /tmp/testsql.list /tmp/bak_test.dmp > /tmp/test.sql

fEAvsql TRi%S

ThREHEA

vb_dump vb_dumpall FILE.sql
° vsql -f
° vsqgl
=
RS
L]
° vsql
o ANALYZE | ANALYSE
e vb_dumpall vsql
° \i vsqgl vsqgl
L
GO 25

vsgl -d vexdb -p 5432 -f FILE.sql

e -d vexdb
e -p 5432
o f FILE.sql
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(0 rows)

B4
vb_dumpall 2 bak_all.sql -C SQL

1. vsqgl vexdb

vsgl -d vexdb -p 5432 -r

\i bak_all.sql

select * from student;

student
stdno | student_age | grade
+ +
1] 15.00 | 81
(1 row)

YEEHSKE
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e vb_basebackup
o vb_basebackup
o vb_basebackup PITR
o vb_basebackup
e vb_probackup
o vb_probackup Vastbase Vastbase
o dump

o vb_probackup

vb_basebackup

ThREHEAR

VexDB VexDB vb_basebackup

vb_basebackup vb_basebackup vb_basebackup

O e

o VexDB

e pg_hba.conf
° xlog stream max_wal_senders

° xlog fetch wal_keep_segments
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VexDB

vb_probackup

TOREHEA

vb_probackup VexDB VexDB

vb_probackup

° vb_probackup

[e]

) -E dump

[e]

) vb_probackup

° archive_mode on
° vb_probackup vb_probackup
° vb_probackup

EllE =SS

° VexDB
° postgresql.conf enable_cbm_tracking on vb_guc
° xlog postgresql.conf wal_keep_segments

T

° archive_mode on

° ssh ssh-copy-id remote_user@remote_host

ssh
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VexDB

4.
ALTER USER joe WITH VALID BEGIN "2016-11-10 08:00:00" VALID UNTIL "2017-11-10 08:00:007;
ALTER ROLE

[ A

CREATE ROLE ALTER ROLE - VALID BEGIN “ VALID UNTIL”

REERLLRE

INZFEET

PG_AUTHID VexDB password_encryption_type

o 0 md5 MD5

o 1 sha256 md5 MD5

° 2 sha256

o 3 SM3

an] sha256 md5

1. VexDB vexdb

2. vexdb 5432

vsql -d postgres

SHOW password_encryption_type;
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password_encryption_type

2
(1 row)

4, sha256 md5

vb_guc reload -D $PGDATA -c "password_encryption_type=2"

[0 eA
CREATE USER CREATE ROLE UNENCRYPTED

BHESNE

° password_policy A-Z a-z 0-9 3.

&1 password_policy

SHIE L

0 0 VexDB password_policy 0
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password_policy

=2

SHER

password_min_uppercase

password_min_lowercase

password_min_digital

password_min_special

password_min_length

password_max_length

[e]

7~

CREATE WEAK PASSWORD DICTIONARY

VexDB

vsql -d postgres

SHOW password_policy;

password_policy

vexdb

vexdb

2.

L

0-9

a-z

GS_GLOBAL_CONFIG

5432
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password_policy

1
(1 row)

vb_guc reload -D $PGDATA -c “password_policy=1"

° A-Z password_min_uppercase
° a-z password_min_lowercase
° 0-9 password_min_digital
° password_min_special 1.
° password_min_length
° password_max_length
o
o GS_GLOBAL_CONFIG
o

CREATE WEAK PASSWORD DICTIONARY WITH VALUES (“passwordl®), (“password2®); DROP WEAK PASSWORD DICTIONARY;

RATES

password_reuse_time password_reuse_max 2.
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an 1 password_reuse_time
1. VexDB vexdb
2.

vsql -d postgres

3.

SHOW password_reuse_time;

password_reuse_time

90

(1 row)

90 \q

4. 90

vb_guc reload -D $PGDATA -c “‘password_reuse_time=90"
<0 password_reuse_max
1. VexDB vexdb
2.

vsql -d vexdb -p 5432
3.

SHOW password_reuse_max;
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password_reuse_max

(1 row)

vb_guc reload -D $PGDATA -c “password_reuse_max = 3"

RATESRVEEE

password_effect_time

an ] password_effect_time
1. VexDB vexdb
2. vexdb

vsql -d vexdb -p 5432

3.
SHOW password_effect_time;
password_effect_time
90
(1 row)
90 \q
4. 90 0

vb_guc reload -D $PGDATA -c “password_effect_time = 90"

5432

password_notify_time
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an 1 password_notify time
1. VexDB vexdb
2.

vsql-d postgres

3.
SHOW password_notify_time;
password_notify_time
7
(1 row)
7
4 7 0

vb_guc reload -D $PGDATA -c “password_notify_time = 7"

AT

userl

passwd userl

il userl

ALTER USER userl IDENTIFIED BY "Vbase@123" REPLACE "5678@def";
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Vbase@123 5678@def userl

ALTER USER joe IDENTIFIED BY "Vbase@123";

EHIeIE

joe

SET ROLE joe PASSWORD *‘Vbase@123'";

ERROR: Invalid username/password,set role denied.

#=3

wmS FF

1 -

2

6 %

7 ~

8 &
=2

wS

10

14

15

16

FH

</td>

WS

17

18

22

23

24
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WS

25

29
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28 EEEE BCEiRA

password_reuse_time 90

1-100 3
password_reuse_max

IRE AP EER

CREATEROLE

CREATE USER joe PASSWORD *Vbase@123" EXPIRED;

CREATEROLE

ALTER USER joe PASSWORD EXPIRED;

ALTER USER joe PASSWORD "abc@2345" EXPIRED;

sysadmin CREATEROLE

BTN

VexDB

Thiefig
password_effect_time
REGE
SIGHUP

alter system set password_effect_time = n;
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SE5A

n
. GucC password_notify_time
° GUC user_password_warning_log pg_log off
Bl
1.
SHOW password_effect_time;
password_effect_time
36500
(1 row)
2. 100
ALTER SYSTEM SET password_effect_time = 100;
SHOW password_effect_time;
password_effect_time
100
(1 row)
3.

ALTER SYSTEM SET password_effect_time = DEFAULT;
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=] FRSRET

VexDB

VexDB HAS High Availability Service

175

G ISR S

HAS for VexDB

SENA
. VexDB

. VIP

HAS $GAUSSLOG
e HAS
. / HAS

HAS

° AZ Region

e HAS VIP

E Sz o0

HAS

IPV4/1PV6

HAS
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=1

DB3
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VexDB

B BB
has_agent
has_server
has_agent VexDB has_server

switchover failover

VIP
has_ctl
has_monitor has_agent
VexDB
VIP P

BE

HAS V3 for VexDB

HEETF

HAS V3 for VexDB

IR
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R ESis)

VIP

NRECE

* mSEEE

utf8 gs_install

M e

echo "export LC_ALL="zh_CN.UTF-8"" >> /etc/profile
echo "export LANG="zh_CN.UTF-8""" >> /etc/profile
source /etc/profile

o SSHERBIHOEE (FIik)
SSH Linux
HAS SSH

1 SSH Server /etc/ssh/sshd_config

vi /etc/ssh/sshd_config
Port HAERIHKO]

2 SSH Client /etc/ssh/ssh_config

00 e

EHZ

VexDB1

VexDB2

VexDB3

22 SSH

SSH
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IPithiit

172.16.0.1

172.16.0.2

172.16.0.3

172.16.0.4

VexDB



vi /etc/ssh/ssh_config
Port HAZRIHOI

3 SSH

systemctl restart sshd

o BIEBURRERERAF

o BFR—: vexdb

useradd -m vexdb

o BFR_: groupadd

groupadd dbgrp
useradd -m vexdb -g dbgrp

passwd vexdb

useradd

useradd

vexdb

VexDB

TERE
HAS V3 for VexDB
0 83
1P

<) X =
T
1. CPU HAS VexDB
2. root tar HAS V3
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HAS HAS VexDB
3. XML cluster_config.xml
xml VexDB IP
4. root gs_preinstall
5. gs_install
6. HAS
7. VIP VIP has_agent
VIP

et

HAS V3 for VexDB

HAS_{ 3 { }_{datetime}.tar.gz HAS

BERES

HAS V3  VexDB

fREVexDBZ2ES
1.
cd /opt
2. root VexDB /opt/software/ VexDB-installer

mkdir /Zopt/software
tar -zxvf VexDB-installer-xxx-xx-xx.tar.gz -C /opt/software
tar -zxvf VexDB-installer/VexDB-2.2-Bui ldxxx-xxx-xx.tar.gz -C /opt/software

REHASHT 256
1. root HAS om cm

tar -zxvf HAS_3@rxxx_centos7_x86-64_20230111.tar.gz
tar -zxvf VexDB-HAS-3-centos7.6_x86_64bit.tar.gz

/opt/

90

centos7
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XML

License

VIP
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VexDB

2. om script

tar -zxvf VexDB-HAS-3-xxx-om.tar.gz

EEEXMLIZ4

cluster_config.xml xml

/script/gspylib/etc/conf/cluster_config_template.xml
/opt/software/script/gspylib/etc/conf/cluster_config_template.xml

o xml VexDB 1P

1. xml

vi cluster_config.xml

xml 1P
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<PARAM name="'azPriority" value="1"/>
<I-- MRWERIE—IWETA, backIP1HIsshIPIEERE—TIP -->
<PARAM name="'backlpl® value="172.16.105.60"/>
<PARAM name="sshlpl" value='172.16.105.60"/>
<l--cm -->
<PARAM name="‘cmServerPortStandby" value="15000"/>
<PARAM name="cmDir" value="/opt/vexdb/data/cmserver'/>
</DEVICE>
</DEVICELIST>
</ROOT>

AT EIA

gs_preinstall
1. Linux
2. XML
3. XML
BFEPR
1.
2. root script

cd /opt/software/script

3. root gs_preinstall root vexdb

-/gs_preinstall -U vexdb -G dbgrp -X ../cluster_config.xml --sep-env-file=/home/vexdb/.vexdb

287 BB
VexDB -U

R

-U
SQL

-G
-X XML
-sep-env-file .bashrc
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VexDB

BECEITRI U4
HAS 90 License License
license
]I
SER2: vb_guc -N all
vb_guc set -N all -1 all -c "license_path = "/home/vexdb/license™"
° license_path
e license_path
$E;3:
has_ctl stop && has_ctl start
VIPECE
VIP 1P VIP 1P
HAS VIP
VIP VIP IPV4 IPV6 VIP VIP 1P
e |PV6 VIP IPV4 VIP XML VIP
. IPV6 VIP ping IPV6 IPV6 IPV6
B EHEE A48 VI Ptk
VIP has_agent VIP
VIP
B VPSS EREIEA
has_agent VIP shell has_callback.sh
TEA vexdb
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VexDB

vi $GAUSSHOME/bin/alarmConfig.conf

callback_bin_path = /opt/vexdb/data/cmserver/cm_agent/has_callback.sh

om_mon
ponent pt;hua fanasfblnfanaa_cm_imd
= 10

1

son string:["A","B","C",""]

vexdb /dat S€ cm_agent/

EESERVIPSEThEEEX

vexdb VIP
has_ctl stop
has_ctl start
IP VIP 172.16.105.54

ue state UNKNOWN group default glen 1

BEXMLECE SHHEE VI Ptk

XML VIP VIP

HAS V3 cluster_config.xml HAS VIP
XML
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EET
floatlp
dataListenlp

floatMap

XML

EcEiRAA

L]

ip backlpls

VIP floatlp dataListenlp dataListenlpl

VexDB

XML
XML
e CLUSTER

e DEVICE LIST

[0 88
HAS_SERVER
HAS_SERVER

script/gspylib/etc/conf/cluster_config_template.xml

CLUSTER
host HAS_SERVER

host HAS_SERVER

CEXIEEST R SIER

O e

422 /501

HAS_SERVER

DEVICE LIST

DEVICE






SHREA

clusterName

nodeNames VexDB
backlpls 1P
VexDB
gaussdbAppPath * >1GB
.
VexDB
.
gaussdbLogPath
. VexDB
tmpMppdbPath
PHiPP tmpMppdbPath
VexDB
(1 >100MB
gaussdbToolPath
corePath VexDB core

EeEhostEAEA

M e

BCEI

host

P

VexDB

VexDB

nodel

1GB
“ $GAUSSLOG/ "
/opt/VexDB/wisequery/ _mppdb
“ /opt/VexDB/wisequery”

opt/VexDB/wisequery”
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<!-- BERSVLNTIPERES -—>
<DEVICELIST>

<l-- PRLIEWBEES -->

<DEVICE sn="VexDB1'>

<V-- PTRINENER -->

<PARAM name="name" value="VexDB1"/>
<V-- VRUAREN AZ Rk AZ RFER -->
<PARAM name="azName" value="AZ1"/>
<PARAM name="azPriority" value="1"/>

<l-- THIH IP, IRBBB[RRAE—TWEAA, & backIP1F] sshIP1REERKE— IP -->

<PARAM name="backlpl" value="172.16.105.54"/>
<PARAM name="sshlpl" value='172.16.105.54"/>

<!-- nodelR&HAREE, on RNZLBIAREKE, BIMBRESTEERN Az BEREEFEN -—>

<PARAM name="cascadeRole" value="on"/>

SHRAA

2% 88
name
azName azName Available Zone Name
azPriority azPriority
backlpl IP P
sshipl SSH IP P
cascadeRole value on
M s
1P backlp sshlp listenlp
xml backlpl backlp2

<PARAM name="backlpl™ value="172.16.105.54"/>
<PARAM name="'backlp2" value="172.16.105.58"/>

RELERFETRER

[ e

AZ1 AZ2 AZ3

VexDB

backlpl

backlpl
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VexDB

BECEHAS SERVER (Z. IE*) 58

M e

BCEI

ECEHAS SERVERE(ER

<!--HAS TRHEER-->

<PARAM name="cmsNum® value="1"/>

<PARAM name="'cmServerPortBase" value="15000"/>

<PARAM name="cmServerListenlpl” value="172.16.105.54,172.16.105.58,172.16.105.60"/>
<PARAM name="'cmServerHalpl" value="172.16.105.54,172.16.105.58,172.16.105.60"/>
<1-—cmServerlevel BEIR%F1-->

<PARAM name="'cmServerlevel” value="1"/>

<l--cms XRFiE hostname-->

<PARAM name="cmServerRelation™ value="VexDB1,VexDB2,VexDB3"/>

<PARAM name="'cmDir" value="/opt/VexDB/data/cmserver'/>

ECEHAS SERVER FEEER

<l--cm -->
<PARAM name="'cmServerPortStandby" value="15000"/>
<PARAM name="‘cmDir" value="/opt/VexDB/data/cmserver'/>

SHREA

VexDB HAS V3 +

xml

<PARAM name="cascadeRole" value="on"/>

4271501
























EFHAS Server EEpEN—F—R54

VexDB

TOREHEA

has_server HAS Server

om_monitor has_agent has_server DN

wWBEHLI
XML dataNodel

<PARAM name="'dataNodel" value="/opt/vexdb/install/data/dn,node2_hostname,/opt/vexdb/install/data/dn"/>

XML HAS V3

APl &%

VexDB
e Java

e Python

Java

Java VexDB
Java Java Database Connectivity JDBC Java

vexdb-jdbc SQL SQL

ECE JDBC IKzh

JDBC VexDB JDBC
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VexDB

se.printStackTrace();
JYcatch(Exception e){
e.printStackTrace();
Frinally{
try{
if(conn!=null) conn.close();
}catch(SQLException se){
se.printStackTrace();
3
3
System.out.printin(‘Goodbye!");
3
3

Python

VexDB Python
e vexdb-psycopg2 psycopg2 Python SQL
vexdb libpg pyvector-vexdb

* pyvector-vexdb

pyvector-vexdb vexdb-psycopg?2
o psycopg2 register_adapter psycopg2 FloatVector
o SQLAIchemy ORM  TypeDecorator SQLAIchemy ORM FloatVector

vexdb-psycopg?2
Python VexDB

LA

1. VexDB

2.
# NHREFRAIFMRE R HTERE
export GAUSSHOME=/usr/local/vexdb

export PATH=$GAUSSHOME/bin:$PATH
export LD_LIBRARY_PATH=$GAUSSHOME/lib:$LD_L 1BRARY_PATH
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cursor.close()

connection.close()

pyvector-vexdb

psycopg2 Python PostgreSQL
SQLAIchemy Django ORM Peewee ORM

LA LR

00 e
VexDB

pyvector-vexdb

pip install psycopg2-binary #%7

pip install sqlalchemy #NRZE{EFASQLAIchemy&H
pip install numpy #7)%, ZIFEIEMEInumpyZlEEEE
pip install pyvector-vexdb.xxx.whl

AP SQL

VexDB

python3

psycopg?2 SDK  pyvector-vexdb pyvector-vexdb  psycopg?2

psycopg2 pyvector-vexdb
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python

VexDB

















































































~DEEE",
“BRIFH,
ERF,
vk
1

for query in test_queries:
demo.test_search(query)
print('=" * 80)

print("AIEMILSER ™)

except Exception as e:
logger.error (F itk : {e}™)
import traceback
traceback.print_exc(Q)

finally:
demo.close()

if _name__ == "_main__":
main(Q)

fmHFRM

VexDB

VexDB Al

e LangChain
¢ Dify

* MaxKB

e RAGFlow

e Open WebUI

LangChain

RAG

VexDB

RAG

LangChain

VexDB LangChain
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° $bhetween

results = vector_store.similarity_search(
“apples™, k=10, filter={"id": {"$between": [3, 5]1}})

for doc in results:
print(f'* {doc.page_content} [{doc.metadata}]'")

results = vector_store.similarity_search(
“book™, k=10, filter={"page_content": {"$ilike": "%book%"}}

for doc in results:
print(f'* {doc.page_content} [{doc.metadata}]'")

° $and

results = vector_store.similarity_search(
“coffee”, k=10, Ffilter={"$and": [
{"location": {"$eq": "Main Street"}},
{"topic": {"$eq": "food"}}
13

for doc in results:
print(f'* {doc.page_content} [{doc.metadata}]"")

° $or

results = vector_store.similarity_search(
“reading”, k=10, filter={"$or": [
{"location™: {"$eq": "library" }},
{"location™": {"$eq": “community center"}}

1

for doc in results:
print(f'* {doc.page_content} [{doc.metadata}]'")
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L% MaxKB
1. VexDB MaxKB

docker load -i vexdb.maxkb_{version}.tar.gz

# £ docker-compose.yaml X{HZFE FHAT
mkdir vexdb

chown 1000:1000 vexdb

cd vexdb

mkdir lic

chown 1000:1000 lic

mkdir data

chown 1000:1000 data
mkdir backup

chown 1000:1000 backup
mkdir backup_log

chown 1000:1000 backup_log

3. docker-compse.yaml VexDB

Docker-Compose.yaml  Docker Compose

Python3

Docker
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MaxKB

RAGFlow

RAGFlow “ " RAG (Retrieval-Augmented Generation)

VexDB  RAGFlow RAG

HIFRSAF

RAGFlow VexDB Python3

=% RAGFlow
1. VexDB  RAGFlow

docker load -i vexdb.ragflow_{version}-slim.tar.gz

2. Docker Compose

tar -xzvf vexdb.ragflow.docker-compose.tar.gz
cd ragflow

3. .env VexDB

# IREDOC_ENGINE # vexdb
DOC_ENGINE=${DOC_ENGINE: -vexdb}

# B EVEXDBEURE RSttt
VEXDB_HOST=host.docker . internal
VEXDB_PORT=5434
VEXDB_DBNAME=rag_flow
VEXDB_USER=rag_flow
VEXDB_PASSWORD=Ragflow@123456

# 1R BRAGFLOW_IMAGER B AR ER
RAGFLOW_IMAGE=vexdb/ragflow:v0.19.0-slim

docker compose up -d
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https://maxkb.cn/docs/v1/
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58] RAGFlow
RAGFlow sign up

http://<fRB#ip>/login

+ +
BEAERREE!
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RAGFlow: README

Open WebUI

Open WebUI Al Al
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https://github.com/infiniflow/ragflow/blob/main/README.md




VexDB

Fri&(# A3 Open WebUI
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https://docs.openwebui.com/
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