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AT K5tk

ALEERARPYUBWEI L 50 £, BEREUHIBEARANRKEBNDLIEEIE .
B2, BF30ESHEENRENGL, TREN—RBNER, ALSERARFFRBBEIRM
BONA, BEEREN S IRATNRSH. 2 5aLE, BESRRAIE—TARR, M
BIFRHIA T EERARNAREEEANHSS, PTBE ABC (Al Bigdata, Cloud computing)
BRAR LRz M.

Al SHIEELSS 2T LENTWHAZRMNS, GBase 8¢ 25 T ZIBNTRR, HEVUES
MESMEIR R, Al M58 Y DBMind, ABXEIEEEMINEESE NIRII, AMIDN
AI4DB. DB4AI 0 ABO {f{{,.82 =&,
® AI4DB R @A AT SBERAMHEIEENMEE, NMREESIBNTERIN; B
gLUEY A TEENFELUEE. RS, T2EEEL. 812k, 8%,
Biag. BRSS9 ;

® DB4AI 2811 BEUEER A T8N AR AE, B IBERIL) Al £
%, A— ANTBEERARK, REFER. M. TARAZEEN. FlEd
SQL-like BOSIMHEE RS . BEKNR. WRINSIIEE, BHOAEREENSH
7. DIRESNH, BT EUEFIERA RN, XTLESRESHR
BERNZ XK ;

RETEMHRBTNEEIR TS T IR =L 45 B R (SGAUSSHOME)BY bin/dbmind B3x P, &
PN FINEEFSE T dbmind BYF B3R components (P, 2 gs dbmind snS1THB A, St
AN, SUTHIREAS Al INEE (W DB4AIL) , DL SQLIEBEFNARARKMNFEREM.

1 AI4DB: FUEFEBSInH4E

W_EXZRTA, ATADB 2B TNHIBEHTEOCHNERE, NMEBHEIEEEAN R
B DCgETES, AR L, DBMind BY AT4DB RSB R IFF RSB, BNHIRH
RIS AT TER, RETTHERME AT c4IIeE (WRSIHET) o AT4DB BVRZEFEIHREY
Prometheus N, DBMind 2 EIFHIEE S exporter, T5 Prometheus ¥ &AL,
DBMind 89 AT4DB AR5 ZRABE0 T PR -

ERABRMSERARDEEAT
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reprocessing- :
_@ secondaw operatmn

openGauss-
exporter

I I node-exporter
-~

scrape: pull metrics

metrics collector

Prc
| server

A
pull metrics read & write resul{s

DBEMind <

Service i

metedata
storage

client

1-1 DBMind Al4DB BR %% %244
PR REEAFRT:

® DBMind Service: DBMind GBS, JBRTEHBLITE, 81518 SALIBREDT. N
I ;

® Prometheus—server: Prometheus SIFEMRGHEINIREES:

® nctadatabase: DBMind EB&ITESRG, RITESRSMEILRY, K GBase 8c,
GBase 8c. SQLite S&IEE;

® client: AIFIZERDBMind BLRIUTESRNS R, BRNKUMSTE i, XA
GBase 8c FEHUEFEFMETTE DBMind HEER, NAFIUBTEE Grafana FOM
TENZSRETINN;

® (Base 8c—exporter: AP MEUBED R EXRELRITIENR, 4 DBMind REFITIHE;
i

® node—exporter: Prometheus B/51#tHY exporter, TAFRIFLNRNAZEIR, U
CPU RN ERIBER ;

® reprocessing-exporter: FFXY Prometheus REEFBVIBHTREIT KRN0 T RME, FIR01T

mABBRERARGERAS
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& CPU fEARXS.

INRECE

DBMind SNE AT TNREFRBIGITE Python 3.6 fRAKRM £, FBHNE= KB IDRE
AT Th 82 R B & ( $GAUSSHOME/bin/dbmind ) BY requirements.txt X £ (& F
requirements—x86. txt 5 requirements—arrch64. txt, AP OIBIEE S ELAIER) o,
gJLUE pip install a2 EAKER, U0:

pip install requirements-x86.txt

WRABPRBLZETFTEHROUKE, NBBFHIT ¢s_dbmind S, SERIZERS
LRB=DHI. BRER, GAHRA S DBMind FIRHVSE=S(H, SREPINEHBES
=HBRPRERBR, THEREPRESSINSHT R,

1.1 DBMind 1&3i}%68

FBFPOEY gs_dbmind G5S1EFE AT4DB O ERINAE, XS OISR NOIEARTNAE -

® [REBINEE: service IHS, BRFCIBRHIBHEEER. BiEARS. XHEER
55,

® P component 365>, AT4DBIJAE (WRSIHER. SHBINE) TBEIZERN
HITRENEA 5

o RESBH: set IMD, BUZMD, JURBNLEEERPHEENIHE; SR,
AT IR AR EESSHIT F B

BPTIMEY —help HWIGAE LRENOVEINES, HIL0:

gs_dbmind —help
usage: [-h] [--version] {service,set,component} ...
GBase 8c DBMind: An autonomous platform for GBase 8c
optional arguments:

-h, --help show this help message and exit

--version show program's version number and exit
available subcgbaseands:

{service,set,component}

type '<subcgbaseand> -h' for help on a specific subcgbaseand

EAERSBRARNERAS 0
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service send a cgbaseand to DBMind to change the status of the service
set set a parameter
component pass cgbaseand line arguments to each sub-component.

% 1-1 gs_dbmind EIE AT AR

¥ SHRHA BESCHE
-h, --help EBIHS -
--version RS ]
service RBIEEBXRBT 0D -
component WBARAKNSHS -
set BREE RS 0H -

1.1. 1service ;s

ZImSYRTNEEEBRRHTBH, ANEITURNBIHELLEBEES.
EEEBRVBN

AFO@IY gs dbmind service setup IS TECEBRVDBH. ZEBEXXHP
OJ8#E DBMind BV H. BEFAS. ZBRPEIED R :

® dbmind. conf: DBMind YSKEEE, B/ TE@IY gs_dbmind set GFHITIEN,
HTBE A gRESSIH T F MBI

® dynamic config. db: DBMind fRFRGBAEAMDRNITES, TRBBEENESH.
RITEIES; 3 DBMind IRSTTER, NIBAFEELE.

® metric map. conf: WRIFIEIRMLETR, TRTGERAAGREFXED, FI0, 7 DBMind

, BITEBARS cou EAKBN os_cpu_usage, MAFBITIMBERRETER

cpu fEAER BN my_cpu_usage rate. NUFEIZFDIEL T, Z0RAEZR DBMind {{3k cpu

{8 K BB IR BN my_cpu_usage rate, M FEBEB N XELE L. BIAD

“os_cpu_usage = my_cpu_usage rate”BLEPUHITIE, XNTZEBERFS, BNERER
DBMind BgEBIREEHFSR, WAL RBOINZEE -

® logs: ZBRPATEE DBMind fRSEHNBK. B TBEIMMALIVHTEEER

ERABRMSERARDEEAT 9
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BB H, —FPAREI, B—FPRIFREIN. HIA, FBHIECEBE RN confpath,
D REN TR DERITRE :

B IR

gs_dbmind service setup -c confpath --interactive
ATRE A<D E, BRTBRYmSITRBNEEIH TR LS.
B ERHINRI

FREXNERNSHAON=THR, MBRE, BHNEEN, DHikE. HPE -1
PREBZAFPBIN A RE ST oIREBIRE N o BIEPTRUT :

HBR1 BHECE, T M doS:
gs_dbmind service setup -c¢ confpath

TR 2 NT LROSE, &7 confpath B3R NAAL dbmind. conf BB, BFPH
SNBNARESHTFNMEN. REEBANLEIL DN “EBIiriEREBESSX
[TSDBY ” . “FUNSEREEEIEES X [METADATABASEY ” #0 “BRiFSHHCEX
[SELF-MONITORINGY ” A8X S #8830 T :

# TSDB #i73 H T- 48 € Wi = 8 FE R A 4R A6 AL &, B AT A SCHF Prometheus.
# IEAL, WIATICA Prometheus [ IP Hubik Al 145, HAhiEIR (Ul username, password, ssl
EBER) BRTHIBE, JFBa.

[TSDB]

name = prometheus # The type of time-series database. Options: prometheus.

host = # Address of time-series database.

port = # Port to connect to time-series database.

username = (null) # User name to connect to time-series database.

password = (null) # Password to connect to time-series database.

ssl_certfile = (null) # The certificate file for ssl connections.

ssl keyfile = (null) # Certificate private key file.

ssl_keyfile password = (null) # Password for ssl keyfile.

ssl_ca file = (null) # CA certificate to validate requests.

# METADATABASE #i43 H 71 & DBMind 42 ) 7 B4 R A2k A0 B

# YET SRRSO 25 SQLte, GBase 8¢ GBase 8c DA X PostgreSQL. W1 ] GBase
8c B FE)E, VEE Python K5 psycopg2 HIFEA M, FH P A UL £ H GBase 8¢
BRGNS, WA LLEE B AT REEE I GUC S HUHATIERL .

# HABE BOMERERNZ BRI ERAE S, S 2 0 AR .
[METADATABASE]

dbtype = sqlite # Database type. Options: sqlite,GBase 8c, GBase 8c, postgresql.

ERRRIRRA RN ERAT 0
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host = # Address of meta-data database.

port = # Port to connect to meta-data database.

username = # User name to connect to meta-data database.
password = (null) # Password to connect to meta-data database.

database = # Database name to connect to meta-data database.

# WORKER HT-#i & DBMind A LA I 1) worker FHEFE4, RS 0 W 40H47 HIE R,
B AT e 2 A Y CPU BRI

[WORKER]

process num =0 # Number of worker processes on a local node. Less than or equal to zero

means adaptive.

# AGENT #5743 1T 15 € DBMind # %% GBase 8c Agent [{115 8. L {#i 1% Agent, ]
PAik DBMind 3R 12 SEG R RURPIRES , ANTT$ i 70 M i 1 o (RIS, t ] DA i) o4l
PESEGI T ke — A A1, naRAFE%1E SQL iR CRHUR TR E MM £ HA L
BRI

# 1% master_url HuhtEI N Agent fFJtitt, HT GBase 8c-exporter 7&K#H | Agent [0,
b 5 A GBase Sc-exporter [k,

# [FIl}, GBase 8c-exporter »& > % Https W, FrbA, shAbton] DARRHE AL B 45 & SSL ik
ail

[AGENT]

master url = # The agent URL of the master node. e.g., https://127.0.0.1:9187.

username = # Username to login the monitoring database. Credential for agent.

password = # Password to login the monitoring database. Credential for agent.

ssl_certfile = (null) # The certificate file for ssl connections.

ssl_keyfile = (null) # Certificate private key file.

ssl_keyfile password = (null) # Password for ssl keyfile.

ssl_ca file = (null) # CA certificate to validate requests.

# SELF-MONITORING &7 “ A MifE” WoE, T BB i s e Sepl i i 240
# detection_interval 7 JE HITERS BEAT 55 AT SR, BRALEFD;

# last_detection_time &7~ FF— ker 4% 5518 H 1) Bl 080 K

# forecasting_future_time 7~ I 7 FIUII AR 1 FT 0 2R SR 8] A B2

# golden kpi R/~ “FH4 KP1” , RIEE o0y A M 3 48 b

# result_storage retention 7~ 12 WT4h B A EASRAEHS 1] .

[SELF-MONITORING]

detection_interval = 600 # Unit is second. The interval for performing health examination on
the GBase 8c through monitoring metrics.

last detection time =600 # Unit is second. The time for last detection.

forecasting future time = 3600 # Unit is second. How long the KPI in the future for

forecasting. Meanwhile, this is the period for the forecast.

ERABRMSERARDEEAT
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# The following golden kpi of monitoring system is vital.

golden kpi=o0s_cpu usage, os_mem_usage, os_disk usage, gaussdb_qps by instance #

DBMind only measures and detects the golden metrics in the anomaly detection processing.
result_storage retention = 604800 # Unit is second. How long should the results retain? If
retention is more than the threshold, DBMind will delete them.

# SELF-OPTIMIZATION £ “HAUL” FEE, W LMES NIASHBCE, X DBMind HI{L
WG RBEAT T, — B I BAME R AT

# optimization_interval FJARAAT S5 PAT 6] & 5

#max_reserved period A4 S ) B R ORA7 B [H] 5

# max_index num %G| #NLER IR,

# max_index_storage HEFF H (12 51 B UL o5 A 48 2 B) A b PR

# max_template_num 25| #EF A H ) SQL #itfid sk SQL &) 1) IR

#kill_slow_query 25 /E3I18 SQL A&, WiREIE SQL HhER, A LUEIT set
TSR EERBE, FlUkEREEREN 70 5, ZEROVIERES, BAR:

# gs_dbmind set slow_sql_threshold max_elapsed time 70

[SELF-OPTIMIZATION]

optimization_interval = 86400 # Unit is second. The interval for generating report.
max_reserved period = 100 # Unit is day. Maximum retention time.

max_index num = 10 # Maximum number of advised indexes.

max_index storage = 100 # Unit is MB.

max_template_num = 5000 # Maximum number of templates.

kill slow_ query = false # Whether to actively check and kill slow query. The default elapsed

time of a slow query to be killed is 1 minute.

#LOG K~ ¥ E DMBind If) H Hid (5 &

[LOG]

maxbytes = 10485760 # Default is 10Mb. Maximum size of a single log file. If maxbytes is
zero, the file grows indefinitely.

backupcount = 1 # Number of backups of log files.

level = INFO # Options: DEBUG, INFO, WARNING, ERROR.

# FTHINEF RGP T L HREN IR ER, HPLHiEE.

[CgbaseENT]

worker = The form of executing compute-intensive tasks. Tasks can be executed locally or
distributed to multiple nodes for execution.

tsdb = Configure the data source for time series data, which come from monitoring the GBase
8c instance.

metadatabase = Configure the database to record meta-data, which the database can store
meta-data for the forecasting and diagnosis process. The database should be an GBase 8c

instance.

ERABRMSERARDEEAT
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self-monitoring = Set up parameters for monitoring and diagnosing GBase 8c instance.

self-optimization = Set up parameters for GBase 8c optimization.
HR 3 FRPFHEN T LASHE, FENT NAmSHTRENNDIBMN. 1%
MEzh, DBMind ZRIAKMEREMNIERIE. NBEENPLEIMNAES. QN4
e BT S RAITENTTEIEE.

gs_dbmind service setup --initialize -c confpath

R4 TREEERDBHNEE, TETZEEBRBH DBMind 5EKRSS.

-——45R

(11 a9

() BEEMEIREERETAERGEN NAPHTIER, BRHS N ABFNBE,
ARIER ;

(2) E2HREEBNNESIREEZEBEITEKHFTOE, SNARASTRERIRA
NECETBNE ;

(3) BEMPESH®RER, WRFEERL, NBIBNFT “G0sS” (%) XENX, Bl
W, BPBEENREB N “passwordd”, NMNBY “BHS” #iTENX, B

“password%%” .

BhiRS
LAHEFTREEEBRNYBNGE, TETHEEERBE) DBMind FERS. PINECE
B3R confpath, NBSEGSW T :
gs_dbmind service start -c confpath
ST ER0SE, SRTIRS B, AREEHTNNSHE, nSRAEBE
FretNeB6iEs. WRBLRBEBHNME—TBEES, F2AMNSEH —only-run. I,
AP R8BI SQLARROHTARS, W :

gs_dbmind service start -c confpath --only-run slow query diagnosis

KHIBRSS

KARSEBMIRZEL, HenSToMENEE, RFEEREBR0itiRIT, Al
WECEBRN confpath, NJY:

gs_dbmind service stop -c confpath

DBMind fRSSEHE /BT EABTHHESBETRE.

ERRRIRRA RN ERAT 2
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A TR

(1) [METADATABASE] PHITTHIEER PR R BB AL AUEE NRIRNAUBB A EH
KRR, SUITENMTEERAFE,

(2) BHAZRE—EEXH TOTBHNZ RS,

(3) TERMHS requirement. txt ¢, AP ILIBINA ML EMTRHE =TS,
WmoLE

APIMEY —help MIBABAENNEENER, B40:

gs_dbmind service --help

usage: service [-h] -c DIRECTORY [--only-run {slow_query diagnosis,forecast}] [--interactive
| --initialize]

{setup,start,stop }

positional arguments:

{setup,start,stop}

perform an action for service

optional arguments:

-h, --help show this help message and exit

-c DIRECTORY, --conf DIRECTORY

set the directory of configuration files

--only-run {slow_query diagnosis,forecast}

explicitly set a certain task running in the backend
--interactive configure and initialize with interactive mode

--initialize  initialize and check configurations after configuring.

< 1-2 gs_dbmind service F#p4iiiRA

e SERHA HESEE

action ESHE setup: FBHECEE R,
start: IRSBE.
stop: IR

-c, --conf [Im=pvgEa=Farchls ——
—initialize BCESERWBH -

EABASERARKERE



®
G BAS E GBase 8¢ V5 5.0.0 Al 5435

—-interactive RENBNELEESH -

--only-run W RIGITHIRR forecast: FOMIRIR,
slow_query_diagnosis : €
SQL IRERDHTIRIR,

-h, —-help e -

1. 1. 2component &S

ZS <O UBT B DBMind BYAH, BIFTRETRFEEIRG exporter, DI AL If

fES. ZmLTURAPBUMSITEANMSHRREXNNNTEY, HARNTEHHS
FSEHDBENXN R, FRENSTTEENNET, WAARBER
moEE

APIMEY —help MIBABARNNEENER, B10:

gs_dbmind component --help

usage: component [-h] COMPONENT NAME ...

positional arguments:

COMPONENT NAME choice a component to start. ['extract_log', 'forecast', 'index advisor',
'GBase 8c_exporter', 'reprocessing_exporter', 'slow_query diagnosis', 'sqldiag', 'xtuner']
ARGS arguments for the component to start

optional arguments:

-h, --help show this help message and exit

# 1-3 gs_dbmind component F# 4158

S SHRA EUESCE
COMPONENT_NAME SEHEER extract_log, forecast,
index_advisor, GBase
8c_exporter,

reprocessing_exporter,
slow_query_diagnosis,

sqldiag, xtuner

ARGS FEHNSH ZEFEHNDSRNA

mrERsERARNERAS g
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-h, --help AN -

1.1. 3set SHiS

Z S BT B NE & X domind. conf PISEE, SEPLFMEBNEEXH
dbmind. conf —fi8 LER. PIWMEBRECE B R confpath PHIACE W /4E dbmind. conf O TSDB
BEE), host SHHE, FREIREN 127.0.0. 1, MBI MRS :

gs_dbmind set TSDB host 127.0.0.1 -c confpath

ERHN EREBSHEN, SFNENELEH donind. conf TER. B, BEFBER
BRI, MWNUET < dIUKIUEN, SWEYREPFMERNRE T
SAEAXYBAS RS0, HILl:

gs_dbmind set METADATABASE password xxxxxx -c¢ confpath
0 e
ZOSXNTZRERANEHRL, WRAENTHIATIZHER,
WmoSLE

APTMEY —help MIBRSAXENNFHBENSK, FI0:

gs_dbmind set --help

usage: set [-h] -c DIRECTORY section option target

positional arguments:

section which section (case sensitive) to set option which option to set
target the parameter target to set

optional arguments:

-h, --help show this help message and exit

-c DIRECTORY, --conf DIRECTORY

set the directory of configuration files

z 1-4 BRGSITSERA: python domind/ set xxx

ZH# Z¥5HA BEEE
-h, —help FEIN -
-c, —conf fieE 4B confpath -
section REX -

ERABRMSERARDEEAT 16
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option 1REIN -
target REE -

1.2 DBMind BYZHF4AH

> FAHRIE DBMind BB T B MRS, MRDOEEBEBILBIER. ©
MNESAZALDRE, AREMRSUEARPIEEERHN I, BIFERTBECERRD
ROVRIRSHE, WATRELIBEBIRD exporter Fo

1. 2. 1Prometheus Exporter #8{F

1.2.1.1 HER

Prometheus FUWAFERTHHREZERSE, ANASHE —RNBFEHIEE.
Prometheus BIREEIHIRZ Y exporter, FARUIEEHRBITEREVIEIRD. N 55 Prometheus
YBTHXIE, Al TEDAISKHL SR exporter, )7l ARREHIBEIBIRDY GBase
8c—exporter, DANIIREE|BIBIRHEIT KRN0 LB reprocessing= exporter,

> Prometheus #0 exporter B PURTHMREFIREFS, BBEAMIMESD, AXY
HNERREBED, NHABGREVERAE. BAlt, N IBRLFENLEE, —KE
BRI EAREEHNIES, URRBBINBINIQ, NMBRmZ ¥ oL e,

> Prometheus EEAEZIABEIR T, XA Http . HERBEOZ2HQES. X
RN, ZEE—REBBSEAMINED, HEXR TR, URBLEEIRS L LM,
OJB{T18K Prometheus B TLS B2 E &I, BIOHAREZNIINTERERERIOE,

1.2.1.2 INIBERE

HB, 1 BUDITSHB XN exporter HiZ, BRNENBYSECIRMITIHO S,

LI, 2 £ Promethues BIAR S SIIRISNECE A4 prometheus. yml, JEBEHEY exporter 58
W, BIW:

scrape_configs:

- job_name: 'GBase 8c_exporter' static_configs:

mrEMsERARNERAS
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- targets: ['127.0.0.1:9187"]

R

Hdp, 12{HBY exporter BAZRIARA Https BENIN, RILEZAHEFPEINRME ss1iE
DAOMPEIE, FiBII—ssl-keyfile DIN—ssl-certfile 12fft, B AHLIEA Https
DY,  MOLLEIT-—disable-https YEINEZALET.

(1 i

BT GBase 8c BNABR I NHIBBNZBININS PostgreSQL ARS, SH@I PyPl IRZ

REH psycopg2-binary, BIF2ETF PostgreSQL R1XHY Python IXEN, MEIATCEERE
FHERE.

1.2.1.3 {FAHIES

B O@Y gs_dmind 35S BENXT N B exporter, NEANBPER—T7TEHN
Prometheus fRiF V& 8B EITIR.

I 1 ¥, GBase 8c—exporter

/8% GBase 8c-exporter, RAZIAIITIROS 9187, {0TiEiE)y 192. 168. 1. 100, K
XA https 10X, WEHSTRAN:

gs_dbmind component GBase 8c_exporter --url postgresql://user:password@ip:port/dbname
--web.listen- address 192.168.1.100 --disable-https

IR 2 ¥ reprocessing-exporter
/BT reprocessing—exporter, RARIALIITIROS 8181, {mlTihiL N 192. 168. 1. 101,
Prometheus—server IP Sig(JSN 192. 168. 1. 100:9090, XA https X, NSy :

gs_dbmind component reprocessing_exporter 192.168.1.100 9090 --web.listen-address
192.168.1.101 --ssl- keyfile server.key --ssl-certfile server.crt

IR 3 ¥ node—exporter

— %I, XYF Prometheus !SIFFEEEBEZE node—exporter BF ISR Linux IREAR
&, BRIV AL DRERF BRI node—exporter RE Linux RZIE N, BWHEFERAE
PREZE ; KA, 1% node—exporter Y Prometheus BHr2A14F,

EDAHPLPETNEHZE, NHIMEU N https://prometheus. io/download/

#node exporter,

moEMsERARNERAS g
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& 52 Y] iy =3 )

https://prometheus. io/docs/guides/node—exporter/#installing—and-running—the—nod

e—exporter,

APOREEBBEEEEGITIZ node—exporter HiE, HEIAHROSH 9100, Bhos

./node_exporter

B 4 BZE Prometheus—server, {ENECEN{E prometheus. yml, R[N ARNES :

scrape _configs:

job_name: 'GBase 8c_exporter' static_configs:

- targets: ['192.168.1.100:9187'"]

job_name: 'reprocessing_exporter' scheme: https
tls_config: ca file: xxx.crt

static_configs:

- targets: ['127.0.0.1:8181"]

job_name: 'node_exporter' static_configs:

- targets: ['127.0.0.1:9100"]

—5%

A\ T

® (Base 8c—exporter (EEHIRENA/EZR monitor admin A _EIRIE, SNUESHI
BOEIRTERERIE T

-

® (Base 8c-exporter &= M dbe perf.statement history 0 i #£ 18 SQL 5 8,
dbe perf.statement history #} 2 SQL I ® 5 G B
., H B
log min duration statement 218 SQL H &, BUEF, ERXKEBRBRFLIRE;
track_stmnt_stat level 2 SQL igxZR%Al, FIAN OFF, LO°, BIRIZFIE SAL 58,

RANLO, BREFA SHSHENSIERBER MEIERE.

»

log min duration statement A track stmnt stat level #8 %

® GBase 8c-exporter REHFBEABKER, FTEBEPOARARIVMUEPHEIE (AR
S 0I3 D GBase 8c_exporter PRIEZE ) , node—exporter RERSA BINEK,
FTEERABWE. CPUZEIEX, reprocessing exporter ZF prometheus—server (PHJ
FLiEir (BR3P reprocessing exporter PRBCENAF) T -RNL, &

ERRRIRRA RN ERAT o
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LR TN E R B P8,

® prometheus—server FEAIEY exporter HIBNBEBINIGI, BRNIVIEE scrape timeout
(FRIA 10s) 26, B exporter REFIBER KN, B IRIBIIFBTIEK
scrape_timeout DAPFIEBIVIRTE, RIMNBEBRIFEOVRE scrape_interval (REBFRK) A
BELY, scrape timeout /\, BNESLEMBE,
o NIRFBENXZENASAAED, TN BXIERNESARAN A —EBY
B, BFEERBPNXSASRRFEL.
® UFM https BEN, TESKNIEDSEBHEXENRIELUIRIEDB B, WRIAHNE
KF 600 NEHIMIBRE, IEBHBREI/NTF 90 REHMIBE.

o URHIEBIREEXREN, GBase 8c—exporter 2HIFEE, RBERESHENABED,

® (Base 8c-exporter @Y ——config . -—disable-settings—metrics . -—disable-
statement-history-metrics = PSHBEEIR, HEAEU N IPER:
B AP ANEEEDPEOSE, NI ESF[NXY yanls B F=TEEX
PREIRIEITR .
B BPERIEE-—config, M TEARSRE yanls B3 | default. yml haJ
Efn, MEXERPLPEBEREXXHDPEIR, @Y pg settings. yml F0
statements.yml IF® X&, WNBAPLERIREBENR EXH P BRI
pg_settings.yml, statements.yml PRIEIRAEEGEEEXENU R,

B BAFPENfEE—disable-settings—metrics, | TEASRE yanls BF
N pg settings.yml PIWIEIR, B E NI E —disable-statement—history-
metrics, N T HBARSXE yanls B3R | statements. yml (1€ SQL /8X ) PEYIER.

1.2.1.4 3RENERBD

APTLUBThelp 3SIRENFENS K, BI0:

gs_dbmind component GBase 8c_exporter --help gs _dbmind component reprocessing_exporter

--help

1.2.1.5 @ms$52E

reprocessing—exporter BB MBEBINEIE

gs_dbmind component reprocessing_exporter --help usage: [-h] [--disable-https] [--ssl-keyfile
SSL KEYFILE]

ERRRIRRA RN ERAT 0
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[--ssl-certfile SSL_ CERTFILE]

[--web.listen-address WEB.LISTEN ADDRESS] [--web.listen-port WEB.LISTEN PORT]
[--collector.config COLLECTOR.CONFIG] [--log.filepath LOG.FILEPATH] [--log.level
{debug,info,warn,error,fatal} ] [--version]

prometheus_host prometheus port

Reprocessing Exporter: A re-processing module for metrics stored in the Prometheus server.
positional arguments:

prometheus_host from which host to pull data prometheus port  the port to connect to the
Prometheus host

optional arguments:

-h, --help show this help message and exit

--disable-https  disable Https schema

--ssl-keyfile SSL_ KEYFILE

set the path of ssl key file

--ssl-certfile SSL. CERTFILE

set the path of ssl certificate file

--web.listen-address WEB.LISTEN ADDRESS

address on which to expose metrics and web interface

--web.listen-port WEB.LISTEN PORT

listen port to expose metrics and web interface

--collector.config COLLECTOR.CONFIG

according to the content of the yaml file for metric collection

--log.filepath LOG.FILEPATH

the path to log

--log.level {debug,info,warn,error,fatal}

only log messages with the given severity or above. Valid levels: [debug, info, warn, error, fatal]

--version show program's version number and exit

% 1-5reprocessing-exporter M SITSHIFIER

¥ SR8 BUESEE
prometheus_host Prometheus-server #9 IP itk -
prometheus_port Prometheus-server BYR & 10TiR LS 1024-65535
-h, —help FEENITEIN -
—disable-https XA Https )i -
—ssl-keyfile Https D IEREBNE PR E -

ERABRMSERARDEEAT

21



GBASE"

GBase 8¢ V5 5.0.0 Al {335

—ssl-certfile Https 1IN FEBIIE BB -
—web.listen-address | i% exporter fREZEVZE IP -

—web listen-port 1% exporter R Z89010T 7m0 1024-65535
—collector.config TEMIEENFREERCE T BER -

—log filepath BEXHREBRE, RMAMRGEZSREXT | -

—log.level BIABIFTENR R, FRIAT INFO K5 debug, info, warn,

error, fatal

—version ETHRAER -

GBase 8c—exporter BN AEEANIFIE :

gs_dbmind component GBase 8c_exporter --help

usage: [-h] --url URL [--config CONFIG] [--constant-labels CONSTANT LABELS]

[--web.listen-address WEB.LISTEN ADDRESS]
[--web.listen-port WEB.LISTEN PORT]

[--web.telemetry-path WEB.TELEMETRY PATH] [--disable-cache] [--disable-settings-metrics]
[--disable-statement-history-metrics] [--disable-https] [--ssl-keyfile SSL. KEYFILE]
[--ssl-certfile SSL_CERTFILE] [--parallel PARALLEL] [--log.filepath LOG.FILEPATH]
[--log.level {debug,info,warn,error,fatal} ] [--version] GBase 8¢ Exporter (DBMind):

Monitoring for GBase 8c.

optional arguments:

-h, --help show this help message and exit
--url URL  GBase 8c database target url.
--config CONFIG path to config dir or file.
--constant-labels CONSTANT LABELS

a list of label=value separated by cgbasea(,).
--web.listen-address WEB.LISTEN ADDRESS
address on which to expose metrics and web interface
--web.listen-port WEB.LISTEN PORT

listen port to expose metrics and web interface
--web.telemetry-path WEB.TELEMETRY PATH
path under which to expose metrics.
--disable-cache  force not using cache.
--disable-settings-metrics

not collect pg_settings.yml metrics.

ERABRMSERARDEEAT
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--disable-statement-history-metrics

not collect statement-history metrics (including slow queries).
--disable-https  disable Https schema

--ssl-keyfile SSL. KEYFILE
set the path of ssl key file
--ssl-certfile SSL. CERTFILE
set the path of ssl certificate file

--parallel PARALLEL not collect pg_settings.yml metrics.

--log.filepath LOG.FILEPATH
the path to log

--log.level {debug,info,warn,error,fatal}

only log messages with the given severity or above. Valid levels: [debug, info, warn, error, fatal]

--version show program's version number and exit

% 1-6 GBase 8c-exporter Ha$ITESHIFIHER

ZH SR8 BE®
&
—url GBase 8c server BUiE# MR, FIW0 | -
postgres://user:pwd@host:port/dbnam
e
—constant-labels BEInE, RREZVEBIRMDRTA | 1024-6553
MZAREIZR 5
-h, —help FENEIN -
—disable-https 22 Https )X -
—ssl-keyfile Https X ERENE BAESHIBR -
—ssl-certfile Https 1D ANIE BIERSE -
—web.listen-address 1% exporter fREBIZE IP -
—web listen-port % exporter iR<389o1 0% ] 1024-6553
5

—web.telemetry-path

1% exporter REFEITRAY URI #BIIE, FAIA

ERABRMSERARDEEAT
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N Imetrics
—config TEMIEENGREERELBR -
—log.filepath BEoXHREER, ARG ESRIB | -
XK
—log.level BESEBIFTENR R, 2RIAN INFO 4% | debug, info,
Il warn, error,
fatal
—version BTRRAER -
—disable-cache RHERES -
—disable-settings-metrics || SR EE pg_settings RHVE -
—disable-statement-history-metric | 2 | I{ &£ statement_history & D HJI€ | -
s SQL 58
—parallel E#2 %] GBase 8c BYEIEREEE MOV | IEEEZ]
N
1.2.1.6 HEho@rE

(1) IBTESHEPIBH-ssl-keyfile 5-ssl-certfile $EIi:

3R exporter BRIARA Https BNBE, RILEER-

BREUE D NEA AR,

B, WRABLREEA Hitp BT, NIER R ML TE-disable-https 3%EI1, MMM Https

T’Uﬁz o

(2) IBAPEE4 A\ PEM 2888 (Enter PEM pass phrase)

WRAFXRA Https 8B, FHEE SIEDREWAEHENEBR, BB HREIN

=z,

NFEZRFPH N ZI BB IEB2E,

ERABRMSERARDEEAT
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1. 3 DBMind B9 AI 3-THAE

1. 3. 1X-Tuner: SELBITLSZHT
1.3.1.1 #ER

X-Tuner B—MREIEESMNSHBILLE, BULSERERHS INEBRREES
ATEIR, SRMELTEALTINBR T, REREREESHILE. RIDERRESEE
FEMERBR -, XFRIIEE, hEMEELRMNRIRINGT,

1.3.1.2 [BEAHES

AR R SEREM

o NIBERSIER. B ihAL EE. BEREIBEEANSASE, UEEILERIL
4T benchmark UNHBHNEBR

* FRATEFBRECERIMEENRLSD, BERZERIEEF LB EBED
BURPR, UBILURETERNEBERATES.

o [FAREBRIBIEBEBEEN LA Linux BF, FRIFSCAUSSHOME/bin 7RA0F PATH IR
TSP, BIEEBERIGIT gsal. gs gue, gs ctl FXRIBETET R,

o ATESTHU=MERZTIT, EHD tune 10 train BREBRALELEL benchmark I&{T
NS, HESARIE, AL ERSBIRRIEIT benchnark SR¥KMENESHSHEREBEM
ﬁb}fEﬂ-o

® recghaseend BIVEWARBEILEETHNIT workload BNIFZPHIT, DIEIREEERD
SEfY workload 58,

® AT EAZRAHEE TPC-C. TPC-H., TPC-DS DL sysbench B benchmark SZFTHIAKE {3,
QORAFER iR benchmark XYEHEE ARG HITE IMK, T U AR BCE N AHT
EEBNERE. ARFTBERABFE2NIST= 18208 benchmark B3R PHY
template. py X{H4RSWEEFE X benchmark BIFIAII {4,

[REBE T

PILERR— MR THBEAZZINNTE, EBRIRHEMIBENEMEAINB /S
NEXZBEES, UBESEIEIEERIT benchmark JHITMHEENE ; FEBhBILERR], BXK
AAPNSIRERGIFE, BEIRIEEEEE benchmark SURBIA. 8208 1F EiE 24U E,
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(L e
WURFBZ2IFLNSH D, SEBHIBELS TEBEBRERNSE, BLTBLIRRED
FIEERSERBZR. WRAFPIEEBELEANTEW, BEA train 5 tune &I,

VBILIER X-Tuner @S =MPIc(TEI, DAIR:

® recgbaseend: BUMBFIBENALDEEIERIEEEINESD, REVBRIELST
BY workload FHIESR, RIE LARFHESREMNSEEGTRS. RESBHBEPAE
ERNSHRENBENNS ; MEREDSRIEAIGITH vorkload T RARHE; ML
FHSHE. ZRIZWEY, NIEMEENEGHRE, AR IEFTERESE
BEIEE,

® train: WIUMFIRHHE) benchmark 51, NTHMEHTSEUEHEAD benchmark BIHIT.
BYREEATE, VIFHEHSEIRE, NERFLEEERY tune RIVNIFIXRI
HITIBI

® tune: BRMHBEHTHIREESHONBIL, BIIITRHALEEL, —HR2REEBHSZ
X, B—HREREREE (ZEBMNEL) . REBUZIRANBKIEIEGIT train
BRIV, ERIZEBILERE, MEREFRREANAFTRIZRNHITIIG, IUEE
TR,

WRAE tune BT, ERRERUFIEE, BRUAE —MIGGBERE, BRX
NERZARILN S HSHTBLNNSEIR (15 nax 5 min) MWIRA—.

DRL search

Algorithm
J
F Y

get next knobs

Envi ‘| set knobs/ fetch internal metrics
nviroment
J e » |
reward Local Host : ¢ o |
. local ssh A
T )‘I DB Agent
benchmark | ======s=s=s===== ]
remote 5sh

& 1-2 X-Tuner %#IE

® X-Tuner BYRAZRFNYIE] 11-2 X-Tuner SHEFR, RATUNN:
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® DB{U: @ DB Agent RNVAUEERPIHITHR, BIXRIRILEREETEZEAEBE

REER. SRIHMEBEESEH. URLREHIEESHZE. DB NBGEERIIEEINEFER
BY SSH J&E#2,

o BN BT BLNELR, BREREREE WNHHMLL. KFEEET) DR
ERBHS>) (30 DDPG) o

® X-Tuner FANFERIR : I Enviroment PRIFTHE, B—1 step BIE —RIBILY
2o BMBMTZBEIZD step HTER.

® benchmark: E3AFIBERY benchmark MEENNHIA, BT 1@fT benchmark {E\I, &1d
BOBRRMEBEARFR MRS,
0 e
RZfBER benchmark BIAEEDBREMA R BEHLLS

BIR0 TPCH XFP & & SAL B OERAHITH KB benchmark, T UBIEVRAHRITI BT
BSREUE R benchmark BIFIH .

X-Tuner BUETHILESE
AT SR anSRITIFRER xtuner THAEFSEN
gs_dbmind component xtuner --help
AP OB EERNENHSTMITBREIINAE.
X-Tuner BIFZEE S {4-i% 68

X-Tuner fEIG{TRIBBNEELENH, BFPIUEY —help ISEBRNNENEE
SIS -

-x TUNER CONFIG FILE, --tuner-config-file TUNER CONFIG_ FILE This is the path of the
core configuration file of the X-Tuner. You can specify the path of the new
configuration file. The default path is /path/to/xtuner/xtuner.conf.

You can modify the configuration file to control the tuning process.

BRECE XA EINT MUIES| X-Tuner RITABWNNE, BRI URESSADOFE
REBREEHBIAS, RENHNEEIIRFFLER 11-8. WRBRENHEHE
NEBE, WIEDEN-x oy<S{TRIERIEE.

Benchmark BGRSEEE

ERRRIRRA RN ERAT )7
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Benchmark 893K %) Bl R 15 M 88 2 . X-Tuner B & ( BD $GAUSSHOME/bin/dbmind/
components/xtuner, @) BIS-B3 benchmark 01, X-Tuner B35 FAAY benchmark IR
A, BIET Y8 EE BN A (BRIA) . TPC-C, TPC-H Z5, X-Tuner BB benchmark/
init.py M@ get benchmark instance () <SRN FH NGB benchmark IRFNHIA, FREX
benchmark XS, HEHP, benchmark IXFHRMAEIR T T -

® WENMIAI S : RN benchmark BRF, ZRFZATERLLMNHANKE—M, T@
I & X-Tuner By fig & 3 4 P BY A2 & W1 benchmark script 3 8 & 66 £ 00 Z B
benchmark JXEAFIA,

o HMAANBT=BZER: path TE. cnd TN run W&, FADAINTBRNEREIA
B=B%K:

B pathZTE: FR/R benchmark AN GERIMIE, TUEEERNHADE
o, HTLLBIEE N ABY benchmark path BRBEISRIEE,

B cnd TE: RIHUT benchmark FIAFRIZITHNS, JUEEAIRTH
AhiBoN, tILUBIERE X 4EY benchmark _cnd BRBTISRIEE, cmd DEISTA SR
WHERSEMR, BTRIELET cnd NN RES, BRATEIZN TPC-H
XENRIA Bl XL SN RIE -

¢ (host): HUBEBEALEY IP i
¢ {port}): HIEESAIBNITIKOS
¢ ({user}: BREEEARAA LHB,LB
¢  ({passvord) : SERIEEARS LBVEPBLENZE
¢ (b} : [EEHTITEVEIEES
B run RE: ZREBIRHEZZN
def run(remote_server, local host) -> float:

Hip, ROFIELEN float, Fn benchmark HUTBHNIHEDEE, BRZEMAE
I REIRGS, BISNEA TPC-C B4R tomC BIQIYENIROHNE, TPC-H BYEHE SAL 1530)
TRV EERE (BUBRMETRIEROEM ARG ) HIENROIE,

remote_server L& X-Tuner IZFBEBLHAEROTIHEN (BIBEBEN) &
shell 5558, local host TERE X-Tuner 2R EREHANEBNORILEN, (BT
X-Tuner FIZANBYEMNL) 89 shell G358, ik shell sySEIRHNEABIE:

ERRRIRRA RN ERAT 28
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exec_cgbaseand sync(cgbaseand, timeout) Hhfg: %5k H T EN _EFAT shell 8. S
K.

cgbaseand Wik, FHEIEAITTLUE str, LLEICER N str RAUHY list B tuple; timeout 7],
KR AT IR B K, AR,

IR [BE :

IR ZJG4H (stdout, stderr), stdout FnPrEf AR, stderr RIRPrAEFI RS H, X
PEZRALI N str. exit_status

Dhig: ZJEMERIREIE— 5 shell /iy 2 #4751 HARZS 15 (exit status code).

YLEH . —MRAEOL, IR HRASIEN 0 BARPATIER, dF 0 RoRAEAERR

Benchmark XN A1 08
(1) TPC-C IEENEIA

from tuner.exceptions import ExecutionError

# WARN: You need to download the benchmark-sql test tool to the system, # replace the
PostgreSQL JDBC driver with the GBase 8c driver,

# and configure the benchmark-sql configuration file.

# The program starts the test by running the following cgbaseand:

path = '/path/to/benchmarksql/run' # TPC-C i JlI4 benchmark-sql [ 475 1%

cmd = "./runBenchmark.sh props.gs" # HE X —1~%N props.gs 1) benchmark-sql 7T
B

def run(remote_server, local host):

# DJ#E] TPC-C IAHXT, HERpEEHRHE, R Tllikda <.

# AL TSR JLAb S, RN benchmark-sql I BAIAS AR BB 26 AR 15 42 38 3 — > shell
IARSZEE), BALREXELER,

# N T DRAEREMS IR B e 4K tpmC BE R, AT Bk B55145 3 B8

stdout, stderr = remote_server.exec_cgbaseand sync(['cd %s' % path, 'rm -rf benchmarksql-
error.log', cmd, 'sleep 3'])

# UNERFR AR R A B, R SRR R

if len(stderr) > 0:

raise ExecutionError(stderr)

# FHEEA tpmC 4

tpmC = None

split_string = stdout.split() # XFFr LS H 45 Rt AT 5017

for i, st in enumerate(split_string):

# 1£ 5.0 KA ) benchmark-sql H1, tpmC 2N REUEAE  (NewOrders)” KRBT
JEPIAL, IEFENT, 2% BE BRI E R,

if "(NewOrders)" in  st: tpmC = split_string[i + 2] break

stdout, stderr = remote_server.exec _cgbaseand sync( "cat %s/benchmarksql-error.log" % path)
nb_err = stdout.count("ERROR:") # F|Wi %/ benchmark 2172, BB AW, 03k
R IRE

ERRRIRRA RN ERAT 2
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return float(tpmC) - 10 * nb_err # X FLALHRAS I ETREUE N —DMETIT, &5 R/ECM 10,
v R T R B TP AR A IR

(2) TPC-H IRENEIA

import time

from tuner.exceptions import ExecutionError

# WARN: You need to import data into the database and SQL statements in the following path
will be executed.

# The program automatically collects the total execution duration of these SQL statements. path
= '/path/to/tpch/queries' # 170 TPC-H M A 1 SQL A H 5%

cmd = "gsql -U {user} -W {password} -d {db} -p {port} -f {file}" # 722417 TPC-H M
RS, —MfEH'gsql -f BIASIHE ki

def run(remote_server, local host):

# 3 1 20T H 3T A B ) Sk 44

find file cmd = "find . -type f -name '*.sql"

stdout, stderr = remote_server.exec_cgbaseand_sync(['cd %s' % path, find file cmd]) if
len(stderr) > 0:

raise ExecutionError(stderr) files = stdout.strip().split("\n') time_start = time.time()

for file in files:

# AR file LR (file}, AEHATZML1T. perform_cmd = cmd.format(file=file)

stdout, stderr = remote_server.exec_cgbaseand sync(['cd %s' % path, perform cmd]) if
len(stderr) > 0:

print(stderr)

# AR a2 R ] R AT

cost = time.time() - time_start

# BUM S 1&HC run BREOHE S IR [ 45 ROBOR SRR PR RE T

return - cost

1.3.1.3 {EATMEI

X-Tuner =PRI, DHIRIRENSEZUTIRSHY recgbaseend IR, YIIZRERIHLF
BREIEY train B3N, UREAEEHTIEIL tune Re EAR=FMERIUBINS1TS
HRX A, BYEE K IEE BRIV Do

EENEFEERSS

=MPRIVERAIEENRENZAEON, BMPHIN: —PEEREI M TRAF
BEEER, Z—PEBN JSINBINREXHAA, TEORIXMIPIEELAEEERS
SO TR,

() BUWS{TEE:
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DRIFEE —db—name —db-user —port ——host ——host-user B%, T ——host-ssh-

port %, HIR0:

gs_dbmind component xtuner recgbaseend --db-name postgres --db-user gbase --port 5678
--host 192.168.1.100 --host-user gbase

(2) @B JSON B EZEREEHIBE
JSON B B BRI, FHHRISSAERN connection. json:

{

"db name": "postgres", # F¥E S

"db_user": "dba", # B EE E A 4 "host: "127.0.0.1", # ¥ FETE &
HLF IP Hihik"host user": "dba", # ESR BEE S ENLRT A P A "port": 5432, #

HHs P2 ) T i 115 "ssh_port": 22 # BHfE A EHLIR SSH AT 3t 5
}

NTH@Y -f connection. json {53,
1 s
NITPHLEZSEE, BB HFn DTS PRNB I SERIEER, APERA LR

ERERE, BRaRXAREINONRRAPREEEZIEUNMRMERAB AT
5o

recgbaseend &I\EATRAI

XV recgbaseend R FEMBIACEIN scenario, &N auto, BTN workload ZEAL,
T MR e, RENZKIGER

gs_dbmind component xtuner recgbaseend -f connection.json

I UERZRIIR ST -

mrEMsERARNERAS g



®
G BAS E GBase 8¢ V5 5.0.0 Al ¥

st a moment, please.
<nob Recommendation Report

Higm

workload type
average_connection_age
dirty background bytes
temp_file size
current_connections
current_locks_count
current prepared ¥acts count
rollback commit_ratio
urtlmﬁ
checkpoint_proactive_triggering_ratie
fetched returned ratio
cache_hit_rate
read write ratio
all_database 7
search_modi
ap_ inde
currﬁnt_frﬂﬂ mem

chech01nt av
checkpoint dirty writing time window
max_proce
track activi z
write tup speed
used_mem
0S_Ccpu_| “count
block size
read_tup_speed
shared _buffer_toast_hit_rate
shared buffer tidx hit rate
hared_buffer idx_hit_rate 385 /
shared buffer heap_hit rate 99.81099543813004
enable Jtovacuum True
] True
True

The unit of storage 1s kB.

[8]. The number of CPU cores 1s a little small. Please do not run too high concu

rrency. You are recommended to set max_connections ed on the number of CPU co

res. If your job does not consume much CPU, you can also increase 1t.

[1]. The value of wal_buffers 1s a bit high. Generally, an excessively large val

ue does not bring better performance. You can also set this parameter to -1. The

database autematically performs adaptation.

3AD :

[8]. The database runs for a short period of time, and the database description
not be accumulated. The recommendation r ay be inaccurate

True
ax_| True
effective_cach

wal buffer
random_page_cost
default statistic

& 1-3recgbaseend WA E KR EREE

£ ERIRED, EE TIZINELESIEESHEE, T TXRRT. REENER
S 480) workload UFHIEE R, EPE/ I MHIRIERESZRINEY:
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temp file size: FPEMISNYHEHHE, WRLZSERAT 0, WRARAFEHTIE &
i, BRIZHIGN S BITEENE, WRIBEENE, FTEIRS work mem SE]
i E,

cache hit rate: shared buffer BUZEfEar K, FBHXAE] workload {EAREFBIWNE,
read write_ratio: ZIBEMEWBENZE LB,
search modify ratio: EUBE(EVEIRSENETEEVLLA,

ap_index: FRBAZA] workload B AP 154, EUESBER 0 2 10, ZAEMAK, RAW
RO T EHIBDOITSILR,

workload type: RIBEIEBERIHESE, HENLBEINFETR, 59 AP, TP LA HTAP =
HESyil

K=o

checkpoint_avg sync time: EIEE checkpoint i, NG RELDRIFTEIFEE W%
BHRNK, BALEEM.

load average: ¥3HE CPURZINE | 2P, 5 DFpLUK 15 DFPARBINAE. —A% i,

ZHETE | ZEREUBIRALLIRITED workload, 7 3 ZZG RO ITURIFEWE DL

WK, KT 5 URTEEIEBHEINEGITIX workload [E I K (N —MEWUR/DIE

SFHRNEIE) o

(L e

® recgbaseend I EISEEVKIEE DY pg stat database DM pg stat bgwriter Z
RAXRDPHER, FEBERIEEE LB 2B RBIIE R NEIER IR,
O)3@)Y alter user username sysadmin; %% username AN EIRIE) o

o PHFRURARE EBIERAIER, XTUESINFIFHERBEHK T, R
WREBLEBEEREARZRNAINER, &7 —RIEE workload 5B {E
recgbaseend RINHTI2MHT, DUEREGERERNER. BRAITHEIENGEN:

select pg_stat reset shared('bgwriter');

select pg_stat reset();

train RN ERTH

ZBINEAXRINGRERMS B, SZENEXNEEIN:
rl algorithm: AFIIZEHSZIEINEE, HBEIFIREN ddpg.
rl_model path: YIEZRGEMBIRMH S IBEURTFT IR,

ERRRIRRA RN ERAT 33
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® rl steps: YIZIEBIRAIEITE

® max episode steps: BPNOENTEALTHK.

® scenario: BMISREHY workload 268U, QORI auto NN BmNFIKT. EREERIVT, #
GBS HIREA—F

® tuning list: HPIEEFRAMLSE, WRNEE, WIRIE vorkload KR BNHES
RAZERNSHIIR. WHRIETE, N tuning list RNBILIIRSIUAHHEEE. — MBI
RECE BN HABSHPIRT -

{

"work mem": { "default": 65536,
"min": 65536,

"max": 655360,

"type": "int", "restart": false

o
"shared buffers": { "default": 32000,

"min": 16000,
"max": 64000,

"type": "int", "restart": true

}s

"random_page cost": { "default": 4.0,
"min": 1.0,

"max": 4.0,

"type": "float", "restart": false

3

"enable nestloop": { "default": true, "type": "bool", "restart": false

}
}

F LR ENR BTG, TUBEY MRmSBIL:
gs_dbmind component xtuner train -f connection json
YghTeal/a, SEREN rl_model path IEEHIERPEMETISIF,
tune {RINEATHE

tune B\ IFX2MNEE, 8IFETFRHSD) (Reinforcement Learning, RL) 8 DDPG &
. BETEBEREE (Global OPtimization algorithm, GOP) SEABYMNIHHILIHEA
(Bayesian Optimization) DINHISE+E5L (Particle Swarm Optimization, PSO) ,

5 tune BIEXBECETN :

ERRRIRRA RN ERAT M
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® tune_strategy: BERRBMEAHTEIN, =T rl (AR IEILHITIEN) .
gop (EARZBEREER) MUK auto (BIIER) « SZSEIREN rl, W rl 48X8Y
ENER. FREDURENE train BN N EMBECETIN, test episode  ECEIN
AR, ZEENXRA\BLIENEAKOGH, ZSHEET S BINTENHNTRNE
(—Mith, FUEMAHFER) -

gop_algorithm: YEROINLBIEREE, 25F bayes LI pso.
® nmax iterations: RAXRBLR, FELSHEBRINEMEK, WRELMS.

particle nums: 7 PSO &K AW, " ASTHL
® scenario 5 tuning list I _EX train 23O 8ER.

5 LR ENRC BTG, JUUEY MRmSBIBIT:

gs_dbmind component xtuner tune -f connection.json

A TR

A tune A train B TH], BPERLS A benchmark PEEIIEHE benchmark
ESIERRE. BIIRERG, BILEREBME R INEIREESHEE.

1.3.1.4 3RENERED

BBt 2Al, IJLUBYTW ForSIREFEEER -
gs_dbmind component xtuner --help

BEFREESERWT

usage: [-h] [--db-name DB NAME] [--db-user DB_USER] [--port PORT] [--host HOST]
[--host-user HOST USER]

[--host-ssh-port HOST SSH_PORT] [-f DB_ CONFIG FILE] [-x TUNER CONFIG FILE]
[-v]

{train,tune,recgbaseend}

X-Tuner: a self-tuning tool integrated by GBase 8c. positional arguments:
{train,tune,recgbaseend}

Train a reinforcement learning model or tune database

by model. And also can recgbaseend best_knobs according to your workload.

optional arguments:

-h, --help show this help message and exit

-f DB_CONFIG _FILE, --db-config-file DB CONFIG_FILE
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You can pass a path of configuration file otherwise you should enter database information by
cgbaseand arguments manually. Please see the template file share/server.json.template.

-x TUNER CONFIG FILE, --tuner-config-file TUNER CONFIG_ FILE This is the path of the
core configuration file of the X-Tuner. You can specify the path of the new configuration file.
The default path is xtuner.conf. You can modify the configuration file to control the tuning
process.

-v, --version show program's version number and exit

Database Connection Information:

--db-name DB_NAME The name of database where your workload running on.

--db-user DB_USER  Use this user to login your database. Note that the user must have
sufficient permissions.

--port PORT Use this port to connect with the database.

--host HOST The IP address of your database installation host.

--host-user HOST USER

The login user of your database installation host.

--host-ssh-port HOST SSH PORT

The SSH port of your database installation host.

1.3.1.5 @o$53E

S SHR HESEE
mode EBEBINERTTIER train ,  tune
recgbaseend
--tuner- X-Tuner IZINSHBEENFSR, ABE | -
config-file, -x NLZEEF TN xtuner.conf

--db- config-file,-f | BILIZPHVRETEREAIEEB T LBVERE | -
SREENHEE, SBUEFIERIEE
ERER, WNAEFEERSRTBE

--db-name EEHEZIPITOHIBER -
--db-user EELUTRB P EMHEBENBHIRE - -
--host IR ESPIBNE LN IP -

ERABRMSERARDEEAT
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—-host-user BELUTB P SN BRERIEIBESHNEEMN | -
+, EBRABPLBHIRBLTEPILULE) gsql.
gs_ctl FEHIEETET R,

--host-ssh- port KHIBESBIFTEB MM SSH kOIS, Tk, | -

AN 22
--help, -h ROFBES -
--version, -v BROLE TERAS -
* 1-8 BEXHHHSHIERF
ZH2 S¥GA HESEE
logfile R BRI E -

output_tuning_re o, BILERVREEER -

sult

verbose SSTENFIE on, off
recorder_file Bt PEERNCRBEFREER -
tune_strategy VBRI T RENADIRES rl, gop, auto
drop_cache EEEE—TIER®R DT drop cache, | on, off

drop cache O] BU{& benchmark (g5 R $E
NRE. BEMESH, WFBRERHR
FEAFPIANE letc/ sudoers JlxFD, TN
FEIEN] NOPASSWD #XFR (BFZAXE
JENE, RWIeNBRZXE, BILER
BxRA) .

used_mem_pena | HUBEEARAGETIARE, AIHLLRE | 2N O0~1
Ity_term NTIRE SN MREBIMERERM. 148
BEHA, EINEMA.

ERABRMSERARDEEAT
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rl_algorithm PO RL &% ddpg
rl_model_path RL BAUREIOREEER, B8R REER15 | -
NHBEIR. 7 train B MABEATR
FRA, & tune BRIV MUAFZEUETIS
%
rl_steps RE RS IERERNTE -
max_episode_ste BTOSHRAERLTH -
ps
test_episode #F RL 8 XTI ERINNOEE -
gop_algorithm XETfh 2 BEREE bayes, pso
max_iterations LEBREEANRIERELAKR (FIERES | -
B, JeaiREXNmERN2EETE)
particle_nums PSO &/& N aUKIS = -
benchmark_script | {3 benchmark IXTHHAS, 1ZEUFERE | tpee, tpch, tpeds,
N0, benchmark i8R NERI4, BRIAZHS | sysbenc h ...
TPC-C. TPC- H &%l benchmark
benchmark_path benchmark HIARNGEIER, SEBREEX | -
W,  DUEERS benchmark SXENRI A P EITEL
=
benchmark_cmd B0 benchmark ARG S, BSBRE | -
ZakN,  NUEFS benchmark XTI DEY
s
benchmark_period | {X XV period benchmark B, F‘BHED | -
benchmark BUKXE R 2D, SALEN)
scenario AP 18ERYXA] workload FTEAIZERY tp, ap, htap

ERABRMSERARDEEAT

38



®
G BAS E GBase 8¢ V5 5.0.0 Al 5435

tuning_list ESELRS IR, TSZ share/ | -

knobs.json.template {4

[—

.3.1.6 WM

ISP R BEHITEESBIIS)T, BREMEERAILIN 5 IAXLENR
[RECE (pg hba. conf IHPHIECEIN) NIEH.

SBREM: FREHEERLIRRISR, WREGEEEIIFES.

B3 TPC-C fRMI Y R IV BERESKIENIE - TPC-C FEH RIHR FREDALN, FEHESX
SE0FEEN. BFE—RURNHFERTEN (TPC-C HIFEELIRE0VLN. BREHT
vacuum ful 1 JEIRISLWITA ., HIEFESBRA checkpoint, R HBIH{T drop cache %),
R — AR TPC-C FHMEERZEIBE AM benchmark f71% BfF—RENE (AKX
HRE. NTHNKOAEMR) EMSA—REE, WREPLNTERZSHIPEATA B
Fo

TPC-C RBYENIET, TPC-C IXENHAIRFEE  “TypeFrror: float() argument must be a
string or a number, not ’NoneType ” (“FEEIF None B2 float ZKA) : XER
NRBIRIE TPC-C WENROLER, SROZIOMBRALRZ, EELFMONES
FEWRERIE TPC-C FFRERIRENROSR. B4 LR, NERBOR TPC-C WA D
MSIERPE “sleep” ISR IFIRIGERN—LL,

1. 3. 2Index-advisor: ZS|#HE

RBNMBRSEFENIEE, RES =138 : 8 query RS|#EE . FELIFRS A0 workload

RAIRS|HEo

1.3.2.1 £B query &RS|H#TF

£ query RS|HEFIIREFTAH P HEMEEPERRTERF, ADREETEIEIENEN

EERAMBENRIER, NALBANEZREWEDENMFTNRS]. AINEED SBIRE
=ZOWT,
%= 1-9 B query R3|HEEINRERVIEDO
&2 S¥ TheE

ERERMERARNERAT 39
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gs_index_advise SQL 1 BOYFFE HXIRREIBUEREFTRS

0 s
> AIDEEMNZRFE 5 SELECT R ABNE D), A iFEAMZERH) SQL1BEE),

> APREEAZRIIGER. RUINER. BRUE. DHNE. =BIeRNERUNBEE
EE.

ERASE
{PRE_ERERE, SRERETRVIZ query ERBIEFTRS|, G ERERSINERDINZEM,
uag:

gsql=> select "table", "column" from gs index advise('SELECT c_discount from
bmsql customer where ¢ w_id = 10");

table | column

+
bmsql customer | ¢ w_id

(1 row)
IRERFROT: N H7E bmsal customer BY ¢ w id JI_EQIBRSI, HIRTLLET Nk
SQL BORIERSI:

CREATE INDEX idx on bmsql customer(c_w_id);
KL SQL BT, ORERIEFRIRZEREGRS], PIN:

gsql=# select "table", "column" from gs_index advise('select name, age, sex from t1 where
age >= 18 and age < 35 and sex ="f"}");

table | column
_______ S

tl | age, sex

(1 row)

N ERIBORARIZAER t1 LRIBR—TEAESRS| (age, sex), NILLBEN TREGHS
Bl
CREATE INDEX idx1 on tl(age, sex);

HNDXERIHEFEMRRSIKT, FIU0:

nn "nong

gsql=# select "table", "column", "indextype" from gs_index_advise('select name, age, sex from
range table where age = 20;');
table | column | indextype
+ +

ERRRIRRA RN ERAT 40
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tl | age | global

(1 row)
(RARTLY
RFRE gs_index_advise ) NZSHBNAL, WRSMPHAHEWESIS () FHK
S, JUBRASSIS () HTERXY, IZZ LAnbl

1.3.2.2 FEHLIRS|

LIRS IIRE FR P A RUIEE PEESHITIRIE, AIERIRINERRSIREIL, B
BEXRSICIZATRNNEMN=ETHE, BRPETELRS, TRILHSHOIERSINIERE
LWBOELN I,

KIDEES MRS REFEOW MR :

& 1-10 ERSIThRERIZEDO

k- ES 2H iz 5

hypopg_create_index | BIZRSIBONZNSE | AIZELIRS.

hypopg_display_index | 75 ErERNELRSIER.
hypopg_drop_index Z5|8Y oid MIBRIEEBELIRS ],
hypopg_reset_index 7 BRREITE LIRS,
hypopg_estimate_size | &SIHJ oid GIHBRERS IRIZIFENZE A\,

RINEESE By GUC SEU0T

* 1-11 EBFESIThEER GUC 2%

8B Vi[5 MIAE

enable_hypo_index 2O BELIZRS|INEE | off

ERLR
(1) {BAE#Y hypopg create index BIZELIRSl. HIL:

gsql=> select * from hypopg_create index('create index on bmsql customer(c_w_id)');

ERRRIRRA RN ERAT al
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indexrelid | indexname
+
329726 | <329726>btree_bmsql_customer ¢ w_id
(1 row)

(2) F/8 GUC =% enable hypo_index, ZSEUTHIEIBEDLE81E1T EXPLAIN N B8
FERIRBBIELIRS . BIXRENEBBEDNIT explain, AP OIREMLIHESLS HEIMN
T NHSARS | RS EBIRFIZEIE IR TR, HIU0:

gsql=> set enable _hypo_index = on;
SET

THiE GUC Z#F0, #T EXPLAIN + B18130):

gsql=> explain SELECT c_discount from bmsql customer where ¢ w_id = 10;
QUERY PLAN

Seq Scan on bmsql_customer (cost=0.00..52963.06 rows=31224 width=4)
Filter: (¢ w_id = 10)

(2 rows)
713 GUC S#j5, HAT EXPLAIN + B181E0):

gsql=> explain SELECT c_discount from bmsql customer where ¢ w_id = 10;
QUERY PLAN

[Bypass]
Index Scan using <329726>btree_bmsql customer ¢ w_id on bmsql customer
(cost=0.00..39678.69 rows=31224 width=4)
Index Cond: (c_w_id = 10)
(3 rows)
BIXY A M RAT I RIT SRR, ZRS T =2REEESBOHHTHN, BF
TZFERIRN N HIEKRSI

(3)  (TOl¥t) fHFEXE hypopg display index RPTERIEIBELIRS]. HIU0:

gsql=> select * from hypopg_display_index();

indexname | indexrelid | table
column
3 Ak Ak
<329726>btree_bmsql_customer ¢ w_id | 329726 | bmsql_customer | (c_w_id)
<329729>btree_bmsql_customer ¢ d id ¢ w_id | 329729 | bmsql customer | (c¢_d id,
¢ w_id)
(2 rows)

ERRRIRRA RN ERAT i
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(4) (TJik) {BAEWE hypopg estimate size {HIHFILIRSICIBATIZEA/N (8 :
M) . BI:

gsql=> select * from hypopg_estimate size(329730);

hypopg_estimate size

15687680

(1 row)

(5) MIBREIRSI,
A RET hypopg drop_index RIBRIERE oid BIELIFRSl. FIUD:

gsql=> select * from hypopg_drop_index(329726);
hypopg_drop_index

(1 row)

[P # hypopg reset index —RITBEMRFIBLIRBIELIZRSl. HIL:

gsql=> select * from hypopg_reset index();
hypopg_reset_index

(1 row)
(RAETT!
> T EXPLAIN ANALYZE A& K EIIZRS|TNAS.

> RIRHELRSIREIEERPIRAN, STEIE (session) Z2HIRFIRE, X
MZEBEEMRSNTEE, BRECHEEBRRE.

> KDEBAZHUE. PHAE. JExR.

1.3.2.3 workload ZRBIRS |HEE

XYF- workload RANRS S, B TR TEHIEEINHALRLLINAE, KIDEE
RE2B2% DML BT vorkload fENRIN, RELM —HINVEIK workload BIMITRIL
HTHHERS. B, AR B HENSSHEE SAL RAKELIAL.

AR

® NIEENSLER. SFimEBIERER.

ERRRIRRA RN ERAT 23
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® SRINITAHP TNLES gsal TR, ZTEBROWINAT PATH INREE D,

o SERATIRERMFEN FSEIEHEIIRE, RIRAURZINEN DR CUC SHIRW MRE :

log min duration statement = 0

log_statement= 'all'

(ARETT
S EIBIMENST LR IR R GUC SHER, SNBSS B HRAK,
WEEBIEHBARER TR

(1) LERFMPBERIREBX CUC S4,
(2) HITARYE B IBER SQL BOBIINRE, ST :

gs_dbmind component extract log [l LOG_DIRECTORY] [f OUTPUT FILE] [p
LOG LINE PREFIX] [-d DATABASE] [-U USERNAME][--start time] [--sql amount]

[--statement] [--json] [--max_reserved period] [--max_template num]|
HpHRIASEUKRN -
® L0G DIRECTORY: pg log UM EF.

® OUTPUT PATH: #gitH SQL MACUHFIUFBVRTFES1E, BIIBEREHI SSEUEF MBS S

/,
=o

® LOG_LINE_PREFIX: 18TESXBHEBOVRIZIE .

® DATABASE: (Ti%) XUEEDBIR, FNEEIAMEHEE,

® USERNAME: (T)%) BB, AEEMRUNTER .

® start time: (TE) BEHUWEETHANE, AEBEIRNTE o

® sql_amount: (T3E) WER SQL HEBHIRAE, NEEIABEFS AL,

® statement: (T%) FRRIUNEE pg log B statement FRIRFFKBI SAL, RIBTEEIA
AIEE,

® json: (Tih) HBREWEBGBISUHFEMERSIVN SQL I3—H/G8I json, AIBERIAE
B SAL 5—1T,

® max reserved period: (T%) 8 json RV T, 1BEWEBEPREBEVEIRHIZRK
BEMIN K, NEEMABRE, 2/ XK.

® max template num: (TQ%) BE json B MRBIRKEREE, NEEIRIAEIR

ERRRIRRA RN ERAT M
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=)

EBo

EEERNUIE

gs_dbmind component extract log SGAUSSLOG/pg_log/dn_6001 sql_log.txt
"%m %c %d %p %a %x %n %e' -d postgres -U gbase --start time '2021-07-06 00:00:00'

--statement
(1 i
EigE-d/-U ¥, BGITHIEXRELERNRISENEE SN, %, EHFZBHMINES,

INVIUIERE %D, 1EM log line prefix S#, max template num SEZEREINHE 5000
&, B % workload RS HEFHTHEIT K,

(3) B 1 PIRER GUC SENARNIREBRIBIE.
RSIEFHAERLR

(D) ESBESBZ5K ML BOHSHHENBAS workload, XHPE/RIEQSE T,
BRI NMIEENBL BEPIREHLHN BT,

(2) BITADRE, m<SWH:

gs_dbmind component index advisor [p PORT] [d DATABASE)] [f FILE] [--h HOST] [-U
USERNAME] [-W PASSWORD][--schema SCHEMA ]
[--max_index num MAX INDEX NUM][--max_index storage MAX INDEX STORAGE)]

[--multi_iter mode] [--multi_node] [--json] [--driver] [--show_detail]
HOBBRAS IR -

® PORT: EEAEENIKOS.

® DATABASE: HERBHIBENRZ.

® FILE: B3 workload iIBOHINIHEER.

® HOST: (Tih) ERHEENTNS,

® USERNAME: (TJ%) HERAUEENEFS.

® PASSWORD: (T)%) HEEAUERER 0.

® SCHEMA: fBI{2#R,

® MAX_INDEX NUM: (T)%) RABIRSIEGFTHE.

® MAX_INDEX_STORAGE: (TJ4t) ERABIRSIESTEE AR/ .

multi_iter mode: (Tih) EERN, FBIRBIRELSEKIIRE L.

ERRRIRRA RN ERAT 4s
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® json: (Ok) BIE workload BOBISAHEERIEINN SAL I3—H/GBY json, FRIAET
% SOL 5—17.

® driver: (Qyk) IBERSIEMA python RNSTEEEIERE, BRIA gsal E#H.
® show detail: (T¥%) BROETHRAESRSIEESNFBLHER.
BIan :

gs_dbmind component index advisor 6001 postgres tpcc_log.txt --schema public

--max_index num 10 --multi_iter mode

HESRN—HRS, U TEIRRSIBOUNBAENERS L, SRE.

create index ind0 on public.bmsql_stock(s i id,s w_id);

create index ind1 on public.bmsql_customer(c_w_id,c_id,c d id);

create index ind2 on public.bmsql _order line(ol w_id,ol o id,ol d id);
create index ind3 on public.bmsql_item(i_id);

create index ind4 on public.bmsql_oorder(o_w_id,o id,o_d id);

create index ind5 on public.bmsql new_order(no w_id,no_d id,no o id);
create index ind6 on public.bmsql_customer(c_w_id,c_d id,c last,c_first);
create index ind7 on public.bmsql new order(no w_id);

create index ind8 on public.bmsql _oorder(o w_id,o c id,0o d id);

create index ind9 on public.bmsql district(d w_id);
0 e

multi node S B IBIZRIRIAIEERHTIERE, SNEFERIE, BESH
THGFER.

1. 3. 3AT4DB: |8 SQL 2R DT

1.3.3.1 #5AR

1€ SOL —ERMIFBCHEPIERIIHA, WITBRZUTIE SOL REARZRI—AMER, TR
256 GBase 8c BERTRRIG 5L DBA 12 SQL 1Z2¥r250, % T AL K5I8 SALARE 15+,
FERN R TR N EIE 2 MER AR H XTI M.

1.3.3.2 IRIEBEE
® HIEFETER.

® IEINREARRIGITIER.
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1.3.3.3 fEAES

RIZAEFPEEMIBHERENHBER confpath, MTLIBY MR SSKENARFIEHITIAE :

® (NSmN8 SAL ZkTINAE (f Top3 RE) , BINWSUT (BZRESZEXY service
JoSIRA) -
gs_dbmind service start -c confpath --only-run slow query diagnosis
o HFXRHEIIE SAL 2K, ST

gs_dbmind component slow_query diagnosis show -c confpath --query SQL --start-time
timestamps0

--end-time timestamps1
o MBPFMNBEREMDETNER, oW

gs_dbmind component slow_query_diagnosis clean -c confpath --retention-days DAY S
o EIFCEMENRS, oW :

gs_dbmind service stop -c confpath

1.3.3.4 3RENE:HD

BRIRISITREA
gs_dbmind component slow_query diagnosis --help usage: [-h] -c DIRECTORY [--query
SLOW_QUERY]
[--start-time TIMESTAMP IN MICROSECONDS]
[--end-time TIMESTAMP IN MICROSECONDS] [--retention-days DAYS]
{show,clean}
Slow Query Diagnosis: Analyse the root cause of slow query positional arguments:
{show,clean} choose a functionality to perform
optional arguments:
-h, --help show this help message and exit
-¢c DIRECTORY, --conf DIRECTORY
set the directory of configuration files
--query SLOW_QUERY set a slow query you want to retrieve
--start-time TIMESTAMP IN MICROSECONDS
set the start time of a slow SQL diagnosis result to be retrieved
--end-time TIMESTAMP IN MICROSECONDS
set the end time of a slow SQL diagnosis result to be retrieved
--retention-days DAY'S

clear historical diagnosis results and set the maximum number of days to retain data
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1.3.3.5 oS53

# 1-12 gs_dbmind component slow_query_diagnosis #5417t

e S¥GA HESEE

-h, --help N2 -

action ESHE show: SRER
clean: JFEER

-c, --conf BcEBR -

-—-query 1€ SQL XA *

--start-time ENTRRNENNER, S e[k

--end-time ERERENENNER, L=V e[k

--retention-days BIERERER JEDISEEN

[—

[—

[—

.3.4.1 8RR

.3.3.6 WM

R FARBRTIIE SAL HFUTRERIZKTH S,

exporter MR RETNEER BB NNIGITIZ SQL 12KTIHEE,

NITSELL 2R SR,

W TIBETDAE BT To

EENHPHSHEINRED, REEMERTEETEER.

. 3. 4AT4DB: BRI

BTN IR R T R STINET D LI BAIB TN BB 28 IXRRIE LRSS,
JUSIMABFNEEZNREE R, H EZERINAE D ISR QRHERN RS A B ERE,
RFFENMRHEN FRHUN LR DISEEFIFLMERHETON ARIMA 8%, BrRIZERTUBEL
MR, FFEME RAE R R aYER TN,

ERABRMSERARDEEAT
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1.3.4.2 RiSHp=E
BIRXERRIGITLER,
1.3.4.3 PSS

BRI FPEEIBHERENHBER confpath, T LIBY MR SSKENARFIEHITIAE :

o NEmBBTINIIEE, BmSWT (BZRESEX service IHTHIRHA) -
gs_dbmind service start -c confpath --only-run forecast

o MAFPXGRBATN, EF timestamps0 F timestamps] NBERNBNFUNSRE, 55U
T

gs_dbmind component forecast show -c confpath --start-time timestamps0 --end-time

timestamps1
o MPFMNBEEFMRENELINER, oW :

gs_dbmind component forecast clean -c confpath --retention-days DAYS
® FICBMHMRSS, mIWT:

gs_dbmind service stop -c confpath

1.3.4.4 3ZRENERED

RIRITSITIREA
gs_dbmind component forecast --help
usage: [-h] -c DIRECTORY [--metric-name METRIC NAME] [--host HOST] [--start-time
TIMESTAMP IN MICROSECONDS] [--end-time TIMESTAMP IN MICROSECONDS]
[--retention-days DAYS]
{show,clean}
Workload Forecasting: Forecast monitoring metrics positional arguments:
{show,clean} choose a functionality to perform
optional arguments:
-h, --help show this help message and exit
-¢c DIRECTORY, --conf DIRECTORY
set the directory of configuration files
--metric-name METRIC NAME
set a metric name you want to retrieve
--host HOST set a host you want to retrieve
--start-time TIMESTAMP IN MICROSECONDS

EARRMBRARRHERAT 4
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set a start time of for retrieving

--end-time TIMESTAMP IN MICROSECONDS
set a end time of for retrieving

--retention-days DAY'S

clear historical diagnosis results and set the maximum number of days to retain data

1.3.4.5 @S53E

£ 1-13 gs_dbmind component forecast 454 {TijiAA

2H SHIRA REEE
-h, --help FHENo<S -
action IHESHL show: SRER
clean: BIELSR
-c, --conf BEER -
--metric-name BET R ERS, BTN -
--host BEMRS IP WimOS, BTIS -
--start-time e aR, $aEr) FFDISREN
--end-time EREREN NN EE, PAU=EF) FFDISREN
--retention-days RBERRE SRS

1.3.4.6 HERQBLE

o FEXIMIFSSEUFTNHRZER, BAFNFKRZUARARE, BIAT 3600 #) (W0
RIEFREFAN 157, WHIEEN 240 T) , SUTNBREEE, FHELIIEER
NN, RSERE, RUSAECENR 3600 7)

® EVHPIHSHEINER, FTEEHBINRIDSIEET L.

1.3.5SQLdiag: & SQL &

SQlLdiag 2 GBase 8c B SQL IBYHUTHKFVN LR, MBOFTNEAREBRETHITI

ERABRMSERARDEEAT
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RIBFON 5%, BXLEFTONSRLOERT OLAP 372 BT DURETIHHRIBVES, XYF OLTP
¢ HIAP XHFRIRIR, BREWRRBAZEAHEMNEN. S5 LARSHEAD, Sidldiag SR
THIEZEBASE SOL BT, BIXAHE SAL IBOHRTRIVHTRDEDN, B2 BRI
FOUARAWSS o BT RN IEAEIERE SAL BONTRKASEAKRNER, SQldiag G
MDD EEFTEPINES 2T SAL BOBRBNBOSERE, FET SAL OEHRAREY SL
BRIRHATRE S XRS5 AR TN SAL IBORITHR K. R TLEBWUMIR:

(1) AFBZE SQLIBOERNITIHL, NWEEELEASEEARIE.

(2) BRI Z, BRIANRZEEGRMLLLRS, thWRIEAT OLTP 8F OLAP, MM
SQLdiag FABE 2o

Q) 2 TEEZEM®, IFDHB0RME, MITUILEE SHFTNEEL,
AT EHRAN A REXN —HEDR L4689 SAL B0 TEM, =RENRAIMEL.

1.3.5.1 #EA

SQLdiag B — SQL BORTREFNLE, BURRHLDEXERES MDA, KH
EANIRER SQL IBORTIHRIBEIR T, KIEEOEEBLESHERTICR, PNl SAL 50
BT IEH UL A RS SQL.

1.3.5.2 {EHiES

AR
o FTZRIEBFREEIGEIE.

o WRAFPLEIRENIEWSEIIZGEIE, WEZBSHE WR INEE, DRANSHN
track stmt stat level 0 log min duration statement, BN NE/NES,

o NRIEFNERE, BFRENDEEDEENRIEZEBHEBNREM.
SQL BARESE

ATERZAFRAVESHE, IGHESINU T, 8 MFRABURTHFIR:
SQL,EXECUTION_TIME

FONEERE U T :
SQL

H b SQL FR7 SQLIBQHISCA, EXECUTION TIME X7 SQL BQBINITHE), HEI%TE
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00, sample data gAY train. csv 0 predict. csve

BROUZRBXRBABSWNEINEGHE, TEHREBTHASNMRE
(load sql fromrd) , ZHAEFT WMRIBESKIMSAUL R, $RINSHE

log min duration statement F0 track stmt stat level:

® Hd log min duration statement F7NI€ SAL B{E, WRN 0 NLEWE, NES
NEW;

® track stmt stat level {® N 8 BE 8 KX &Y K 3, 8 W I B RN
track stmt stat level=" L0, L0’

ZHBE, JRSH-—ENRARR, B—KRAK. BENSFHFRIDKTEET5 5%
DIABRFE, $MEEHARRIIR, MERFSTRE. TAMAEAET sqaldiag iRBF
($GAUSSHOME/bin/components/sqldiag) @3,
it FH RIS SR BI85 77 3K
load _sql from wdr.py [-h] --port PORT --start_time START TIME
--finish time FINISH TIME [--save path SAVE PATH]
Bl

python load _sql from wdr.py --start_time "2021-04-25 00:00:00" --finish _time
"2021-04-26 14:00:00" --port 5432 --save path ./data.csv

BIFSR
(1) $RHLIHSE B AR RLYIIZR
@) HTUIZRS TR,

T RRGE R ISR 5 T -
gs_dbmind component sqldiag [train, predict] -f FILE --model template --model-path
template_model path
2+ DNN H) Il k5 FE -
gs_dbmind component sqldiag [train, predict] -f FILE --model dnn --model-path
dnn _model path

ERSETHI
{ERIRH BTN L EHE R TRARA U145 -

gs_dbmind component sqldiag train -f ./sample_data/train.csv --model template

--model-path ./template

{ERIRH BTN L EHE R TRAR TN -
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gs_dbmind component sqldiag predict -f ./sample data/predict.csv --model template

--model-path ./template --predicted-file ./result/t result
{EFRRAHBINNA BB H TR R RSB 5T -

gs_dbmind component sqldiag finetune -f ./sample_data/train.csv --model template

--model-path ./template
[P FRIR PN HE 1T DNN IlI5k -

gs_dbmind component sqldiag train -f ./sample_data/train.csv --model dnn

--model-path ./dnn_model
{ERR IR MBI EIE 1T DNN FUM -

gs_dbmind component sqldiag predict -f ./sample data/predict.csv --model dnn

--model-path ./dnn_model --predicted-file
{ERR IR BV EIE 1T DNN IREUEEHT -

gs_dbmind component sqldiag finetune -f ./sample_data/train.csv --model dnn

--model-path ./dnn_model

1.3.5.3 ZRENE:HD

{eF8 SQLdiag TEHF, MOLUEI U MESIREFEEE.
gs_dbmind component sqldiag --help
B NEEES

usage:  [-h] [-f CSV_FILE] [--predicted-file PREDICTED FILE]
[--model {template,dnn}] --model-path MODEL PATH
[--config-file CONFIG FILE]
{train,predict,finetune}
SQLdiag integrated by GBase 8c.
positional arguments:
{train,predict,finetune}
The training mode is to perform feature extraction and
model training based on historical SQL statements. The
prediction mode is to predict the execution time of a
new SQL statement through the trained model.
optional arguments:
-h, --help show this help message and exit
-f CSV_FILE, --csv-file CSV_FILE
The data set for training or prediction. The file

format is CSV. If it is two columns, the format is

ERABRMSERARDEEAT
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(SQL statement, duration time). If it is three

columns, the format is (timestamp of SQL statement
execution time, SQL statement, duration time).
--predicted-file PREDICTED_ FILE
The file path to save the predicted result.
--model {template,dnn}
Choose the model model to use.
--model-path MODEL PATH
The storage path of the model file, used to read or
save the model file.
--config-file CONFIG FILE

1.3.5.4 @ms$52E

*x 1-14 L1780 AR

2% SEUA BETEH
f YIZRSHON SN E -
—predicted-file TONBRFENE -
—model EFili oS template, dnn
—model-path WERBSRENIE -

1.3.5.5 HhQBLE

® IZHKREW: BRENELBEXHBREESER, BEMHRBIRNE LXAE.

/

TN REM : BRBRUEERREER. HBERGETNAE BN IER.

1.3.6 SQL Rewriter: SQLBEONE

1.3.6.1 HER

SQL Rewriter 8 —1 SQAL XELH, RIFFTIREHN, HEGEQERRNBENS
BWHERNMCHE, BEEBWRFURT.

15303
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® AIENERBESITEBWED;

® AINEER 55 SELECT iEQH DELETE XN EISMIFRENIED ;

o AINEERZ 12 PHEMIU, NAREGHEMUENET, ASHTME;

o AIEEANRBEFEONNEGCEODHTREAL, FEIIESSERERN
SQL IBTHITHS;

® union % union all MBS S K8, NMIEFA S EWIERE, FTSERETERER
R;

® FOPYBS ‘order by’ + IEEIIRDK ‘group by’ + 1BEIT, JT5AEMA SelfJoin

AL
1.3.6.2 {EAES
AR R

HEERSIES. ERIES.

BRI ERB

DA tpee BB -

—db-user myname --schema publi]
queries. sql NFENER SAL, AW :

cfg name bmsql config cfg name cfg name=" 1
bmsql config;

bmsql config cfg name="1";

SENSASEHERED, DFERE (TERSHED, BRAND) . WT:
e ]
|

| Raw SQL

Rewritten SQL

—
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Higm

cfg name cfg name="1"; |

1.3.6.3 3ZRERESBEN
{#A SQL Rewriter i, {ATJLLEIL MBS IREFEE.
ERUTHEDES:

sage: [-h] [--db-host DB HOST] [--db-user DB USER] [--schema SCHEMA|]

db port database file

database Name database

File containing SQL statements which need to rewrite]

optional arguments:

show this help message and exif|

--db-host DB HOST Host database
--db-user DB USER Username database log-in|

--schema SCHEMA Schema name the current business dat

PEBEIEEBRMAIRENAA, XTREAF, EFRAAEITBIKLK.
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1.3.6.4 HS353E

R 1 TS ERH

SRR B

db_port HEEROS

database HHEEIR

file BE2 T EIBEONNHBRE
db-host (Tik) HIBETNS
db-user (Tik) FEERFD
schema (T, BIAN public) BRI

1.3.6.5 HhQBLE

SQL ToANS : BES SQL BERTEHSMNT SQL BERS EM.

1.3.7 Anomaly detection: BEN

1.3.7.1 #EA

Anomaly detection FEIDNIRREBETH1H /ARSI BEER KINBIEPGE
BTN FSIE . SR FRIEREM, TUKMARRBSONEENRGER, MEZER
DB DURTEHN AR N ORHER B ERE, XFBRBELN. BERN. BLEK
M. ABEAN. IZEIDN., RENEIDUADIR RN

1.3.7.2 [FHAES

RIREBIRREARGTER, FERPEENIBN TREIHER confpath, NS

ERABRMSERARDEEAT
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W R en <> SRIASF BV INRE :
o (NBENBRERMINEE:

Higm

os dbmind service --conf confp

o NWFE—igts, ¥ PR, M timestampsl F] timestamps] 038 B RBYEIEHITHE

A,
UM

os dbmind com detection --conf confpath --action overview --metric
metric name --start- timestamps|1 --end- timestamps2
o XVTE—IBIR, EREDRL, M timestampsl F] timestamps1 0385z A BIEIEH1THE
K
o

os dbmind component detection --conf confpath --action overview --metric

metric name --start-

anomaly type

® NWTFE—IEIR, A28 Mm_ L, M timestampsl ] timestamps1 Y 8)EZ AR, DU
TEFBROND T THE -

address --anomaly]

os dbmind com detection --conf confpath --action overview --metric

metric name --start- timestamps1 --end- timestamps2 --anomaly anomal

® XFTE—IEin, ARETR, M timestampsl E timestamps] BYIEERABEIE, DUSFE
FERND TR THEDR :

os dbmind component anomaly detection --conf confpath --action overview --metric

metric name --start- ad

anomaly type

® XFTE—IEIn, AREDR, M timestampsl E timestamps] BYIEERABEIE, DUSFE
FERNH TV T IR :

dress --anomaly]

detection --conf confp

--start- timestamps1 --end- timestamps2 --host ip address --anomaly anomal
o [EIIEBMBRS:

(L %888: %A anomaly detection BUSEIHN, start-time /D E LY, end-time & 30 #HIL_Eo
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Higm

1.3.7.3 3RENE:HD

RIRa TR
os dbmind component anomaly detection --hel
TR NRIER:

sage: anomaly detection.py [-h] --action {overview,plot} -c CONF -m METRIC -

START TIME -¢ END TIME [-H HOST] [-a ANOMALY]

'Workload Anomaly detection: Anomaly detection of monitored metric.

optional arguments:
-h, --hel show this help message and exif]
--action {overview,plot}
choose a functionality to perform|
-¢ CONF, --conf CONF set the directory of configuration files|
-m METRIC, --metric METRIC
the metric ou want to retrieve|

-s START TIME, --start-time START TIME

the retrieving in ms
-¢ END TIME, --end-time END TIME

the retrieving in mg|
-H HOST, --host HOST set a host of the metric, ip only or ip and port.
-a ANOMALY, --anomaly ANOMAL

a anomaly detector of the metric(increase rate,

! '_P

level shift, spike, threshold)

=]

rocess finished code 0

1.3.7.4 HS53

R 1 TS ERH

8
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e S0 BB
-h, —help DS -

overview: EIA

——action ESE
plot: Ot
-c, ——conf BB B3R -
-m, ——metric—name BEZTEIRS -
L host BEMBERMLES, BY —ip SN ip HBIEN0IR
’ iﬁjiﬂ:fnulﬁﬂ U8 D%
-a, ——anomaly BESSONS, BF IR -

TN ENNaE, 241
-s, ——start-time 27); EIRNEE IFEH S JHERNES
73 %Y—%m—%d %H : %M : %S.

TN ENeE, 2411
—-e, —end-time 27, EIRNEEN EEHEBENEE I
N %Y-%m—%d %H:%M: %S.

1.3.7.5 HRG@E

o HINHKREIW: BREREVHBRERESIER, BREEVHERTHE. NEEIRDINE
OFER, 198 host IMIERSIEM, KERERNELZSER, NERLEFNEAER
R OB R,
® OMHHREM: BRERENHREESIENR, BERENHERTE. NEIBIRDIR
SN, 108 host LR SIEN, NEFBONXIUESER, LERILNBNE
e ST EN N EHE,
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1.3.8 Anomaly analysis: Z3¥SHrKEX

1.3.8.1 #EA

Anomaly analysis ZiEtnKEAMEIRFEBET DTN FEHIER Pearson X AR AT
525 BRKMRRVIBIN. ZIERIERFER, NN FREIEESE Prometheus F
InfluxDB,

1.3.8.2 [FEAES
RIREBIRREARGTER, HFERFPEENBN T REXHER confpath, NTILAE
W R an S SRHL A IEBVTDRE -

SIFE—8BIR, EREDMRL, DITEMIBIRSLZIEIRM timestamps] F timestamps] §Y[8)
BAREIEEIAERM

os dbmind component anomaly analysis --conf confpath --metric metric name --start-

timestamps1 --end- timestamps2 --host ip address

XNTE—ER, EFEDRL, DITHEMERS1ZERM timestamps1 2 timestamps1 §3/8)
ERNBEUERVIBXIE, FORDITERIRGBEN csv X

os dbmind component anomaly analysis --conf confpath --metric metric name --start-

timestamps1 --end- timestamps2 --host ip address --csv- -path csv

(L %83 : 7E%i A anomaly analysis 9SS EI0Y, start-time Z2/DELY end-time £ 30 FH2L L,

1.3.8.3 SKENZREN

® IRIRayS1TIREA:

os dbmind component anomaly detection --hel
o TERWNBENESR:

[-h] -c CONF -m METRIC -s START TIME -e END TIME -H

HOST [

optional arguments:
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Higm

-h, --hel show this help message and exif]
-¢ CONF, --conf CONF set the directory of configuration files|
-m METRIC, --metric METRIC
the metric ou want to retrieve

-s START TIME, --start-time START TIME

the retrieving in ms, supporting]

UNIX- datetime

-¢ END TIME, --end-time END TIME

the retrieving in ms, supporting

UNIX- datetime

-H HOST, --host HOST set a host of the metric, ip only or ip and port.

--csv-dump-path CSV . DUMP PATH|
dump the csV the dump it

1.3.8.4 H$53

&= 1 TS8R

2% SR BERE

-h, —help HBENS -

-c, ——conf REXHER -

-m, ——metric BERTEIRS -

S host BEHERRIIMER, @Y | -ipMBUrskE ip MU0
HOUHE BT mOS

ERABRMSERARDEEAT
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2H ZHRHA BESEE

TIABNENNaE, 241
-s, ——start—time 2P ; BERIERI IFEH S JERNEE
59 %Y-%m-%d %H:%M:%S.

TN NN aE, 241
-e, ——end-time 27 ; BERITERI Nty EdskEENEL S
j{] %Y—%m—%d %H : %M : %S.

——csv—dump—path FRZSHH csv WHEER -

1.3.8.5 HGRE

ONTIHREW, BREBRENVHBEREEEWR, BREVHERTE. KNEEIRSRE
O, KB host RS IEN, MERIFNEANEIRESEEXINEE,

1. 4 ABO {11,288
1. 4.1 ZEEEHUGIT
1.4.1.1 #BR

BREEAUG UHE R EA NI HTMES R TIRY 2 DIAIE R A B DRI TR, MAEIEXY
ZIEHESWREENERNELS . ENERNERG IR T BRSNSV T 1T
NEFHRREERM, NMRSREERESILE,

1.4.1.2 gIBERMHE

HIBEITITIES, GUC B%] enable_ai_stats 18 & )y on, multi_stats_type IR E 1y
'BAYESNET'g{&'ALL',

1.4.1.3 RS

WEXREDINNZBRIERKIE, BlIRE GUC S default_statistics_target ;J[-100, -1]
2B, JRXESD.

® (B ANALYZE(([column_name,])) MH{TEIESA THARIAIZ,
o [WAEH, WREWHIIANFEE DI LERITRIBIRE, BLSENERFIHRE
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HATEREERGT
o A(EEBEHITERINIE, [ ALTER TABLE [table name] DELETE STATISTICS
(([column_name,|)IF{THIHE B AR ELHIER.

HAERE5EIEN SQL #2545 ALTER TABLE 0 ANALYZE | ANALYSE,

Higm

1.4.1.4 SHESE

H R0 N AR

character varying(256)

1B\ 10,000,000 {74435 -
benchmark=# select count(1) from partl ;|

10000000

FEHIER LR AENZIIRS] -

benchmark=# select * from pg indexes where tablename="part1';

public partl brand type container CREATE INDEX

, p container) TABLESPACE

public part] brand type mfer CREATE INDEX]
brand type mfgr ON part]l USING btree (p brand, p type, p mfgr) TABLESPACE pg default
public artl brand container mfgr CREATE INDEX

pg default

ublic partl type container mfgr CREATE INDEX]
type container mfgr ON partl USING btree (p type, p container, p mfgr) TABLESPACE

ABARBR AR ERAT o
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HNEHEREN—MESZIISERGNEN, AT

Higm

p container='LG CASE' p brand='Brand#34'

b mfer="Manufacturer#2’ b type='SMALL BRUSHED COPPER';
DANHABZZIAIHE SFEE ABO ZiHER = NARITIHX!

benchmark=# explain analyze select * from partl where p container=LG CASE' AND

brand='Brand#34' AND p mfgr='Manufacturer#2' AND e='SMALL BRUSHED

Heap Scan on partl (cost=5.30..336.06 rows=17 width=56) (actual time=0.953..7.061

rows=103 loops=1)

Recheck Cond: (((p brand)::text = 'Brand#34'::text) (p type):itext = 'SMALL

BRUSHED COPPER'::text) ((p container)::text = 'LG CASE'::text))

mfgr)::text = 'Manufacturer#2'::text)
Rows Removed by Filter: 773
Heap Blocks: exact=871

-> Bitmap Index Scan on brand type container (cost=0.00..5.30 rows=84 width=0) (actua

time=0.704..0.704 rows=876 loops=1)

Index Cond: (((p brand)::itext = 'Brand#34'::text) ((p _type)::text = 'SMALL

BRUSHED COPPER'::text) ((p container)::text ='LG CASE'::text))

Total runtime: 7.213 ms|

benchmark=# explain analyze select * from partl where container=LG CASE' AND

p brand='Brand#34' AND mfgr='Manufacturer#2' AND type="SMALL BRUSHED

Bitmap Heap Scan on partl (cost=10.59..723.97 rows=210 width=56) (actual time=0.112..0.434

rows=103 loops=1)

Recheck Cond: (((p type):itext = 'SMALL BRUSHED COPPER':text)

((p_container)::text = 'LG |CASE'::text) ((p_mfgr)::text = 'Manufacturer#2'::text))

Filter: ((p_brand)::text = 'Brand#34'::text)

Rows Removed by Filter: 64

ERRRIRRA RN ERAT 65
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->  Bitmap Index Scan on type container mfgr  (cost=0.00..10.54 rows=183 width=0)

(actual time=0.081..0.081 rows=167 loops=1),

Index Cond: (((p type)::itext = 'SMALL BRUSHED COPPER':text)

((p_container)::text = 'LG CASE'::text) ((p_mfgr)::text = 'Manufacturer#2'::text))

BN LRETUSE, EXMHRT, ABO EEIGIHINR T &1 10+,

1.4.1.5 HRGBRE

URBIREDRSBRITTACRZ, B EHEERUBEARITER, BIREXIN
S B R THERN IR,

1. 4.2 BiaNITXIERR
1.4.2.1 #BR

BIEN I ERER T ERBRAG I T I RITTIN R BUEATEEL MY K
BTEGUHIRR, B CERELEHTIHIER. BIENHIIEEIRN S ERS—ES
T XITTAREE DR GSEH T LN HROMREDR, FEER TREFBEBILH.

1.4.2.2 BIBERMHE

FIEFEBITIER, GUC Z#{"enable_cachedplan_mgr"y on, Bih8I&ERN T XIEETD

l_\b
Ago

1.4.2.3 [FAHIES

WMIAE TR, XWEEEGITRIDEN query A hint FFBITRIBENSIEEE:

JDBC B Imsh AR hint BY SQL #5279 PBE &AL, HE TSR FREFEN SAL
SN, hint AT sqlpatch BETIETADo

gsal JNE T, TRUERAF eI 2ERIREMRINHT :

ERRRIRRA RN ERAT o
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test stmt

1.4.2.4 BRIFXHK

ZRSIBEN GRS, PN :

tl(cl int, c2 int, c3 int, ¢4 varchar(32), c5 text);

tl 1dx2 on tl(cl,c2,c3,c4);
tl idxl tl(cl,c2,c3);

(random()*(2*1019))::integer
(random()*(2*1079))::integer, (random()*(2*1079))::integer, (random()*(2*10"9))::integer,

1%10) ::text generate series(1,1000000) i;

tl( cl, c2, c3, c4, c5) (random()*1)::integer, (random()*1)::integer,
(random()*1)::integer,  (random()*(2*10"9))::integer, (‘abc', 1%10) :text
generate series(1,1000000) i;
MEREXTEL, -

BEASZL: cl~random(1, 20); c2~ random(1, 20); ¢3~ random(1, 20); ¢4 ~ random(2, 10000)

L1240 50, BFUR 50, HUTHK 60s

Ys)r B0 tps

prepare k as select * from t1 where ¢c1=$1 and
gplan 35126
¢2=$2 and ¢3=$3 and c4=%4;

prepare k as select /*+ use cplan */ * from tl
cplan 75817
where c1=$1 and ¢2=$2 and ¢3=$3 and c4=%4;

prepare k as select /*+ choose adaptive gplan */
gplan 1% * from t1 where c1=$1 and c2=$2 and ¢3=%$3 and 175681
c4=%4,
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1.4.2.5 BROBAME

T NFTERNESWHTHECERS], TeETABRARIEEMBITIHIIGRE, 2
WE B CPLAN HTEW I M.

2 DB4AI: #IEEINTH AL

DB4AT R IEFRAIBERIRE DTN AL (55, SKIMBUBEME. BAKRNEE. BINER
EEARM AL B)E, < GBase 8c ABFMIBERE AL ITESIZE. RUBE, AIEF. Al
RENTIRINRED, NBEFRHEEE AL RN, NETEH0 AL 2712, DBAAT “—ib
IV ZRIUBRMIEES FENRERETHA, BRBHTAME, HOUBYAIEEL
ERICHATER, ILHAEBEEETRERUSORIMBIN £, RS0~ G A0S
MSMEREIES.

2.1 [R4 DB4AI o|%&

GBase 8c X2#5 S[R4 DB4AL 270, BUNSIANRE Al EF, BHRIERE, 7TOFBE
BRI, TSI SNITEEN, RESMERENMEENRERYIZREET]. EEHHER
YIZSHUNRIE. EeIMERER, LHABEERNENEE DT T RIUENBIL SEIE
DT E, MR S EHHEERARKRSTTREVTIERM,

REZRIT
% 2-1DBAAI IBEAR kT
R 7
BE CREATE MODEL AIRBAFHTIIZG, BNREEE,
PREDICT BY MR B R THERT
DROP MODEL TIBRIRTL,
REF TARGET YRR S BB IRIIS.
FEATURES YIZR/AHERTE S BRI Do
MODEL YIZES RN,

ERRRIRRA RN ERAT o8
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ERiES
(1) TRAZFHNEEBLR.
BHUARABY DBAAT FIBFFEIRW T

xR 2-2XHEE

mHE% 8&

GD logistic_regression

linear_regression

svm_ classification

PCA
multiclass
Kmeans kmeans
xgboost xgboost_regression_logistic

xgboost_binary_logistic

xgboost_regression_squarederror

xgboost_regression_gamma

(2) BEVIZREERA,
® (CREATE MODEL
{S8F8 “CREATE MODEL” 130T U TIRELBVRIEERI VISR, #&IYIZE SQL BT, HAAH
HIBESREIES iris.
® Dl multiclass NI, YZk—NEE, M th_iris JIZhE&E P IEE sepal length,

sepal width, petal length, petal widt NKFEY, B multiclass 8%, QIEHR

&R iris classification model,
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gsql=# CREATE MODEL iris_classification model USING xgboost regression_logistic
FEATURES sepal length, sepal width,petal length,petal width TARGET target type <2
FROM tb iris 1 WITH nthread=4, max_depth=8;

MODEL CREATED. PROCESSED 1

EdRanSep:

® CREATE MODEL {BORFEEHNIZFIRE,

® USING KRSIETEEEDBIR

® FEATURES BT8R IIZEEAIBIRHE, TARBUIGEIBREVIIZR0,

o TARGETEEEMNIIGET, CIURIEFELESOTIG, HTUR— MRS,
FBIad: price > 10000,

UWHIE.

o VITHATHEEIISFRINNBSH. IBSARRBOHTIRENN R, ERSEHAMN

HNAANES, BERHFAONBSES:

* 2-3 BEVFEmiEs

85

Bz

GD

(logistic_regres
sion .
linear_regressi
on .

svm_classificat

optimizer(char); verbose(bool); max_iterations(int);

max_seconds(double); batch_size(int); learning_rate(double);

decay(double); tolerance(double)

Hd, SVM REBZ lambda(double)

ion)

Kmeans max_iterations(int); num_centroids(int); tolerance(double);
batch_size(int); num_features(int); distance_function(char);
seeding_function(char); verbose(int);seed(int)

GD(pca) batch_size(int);max_iterations(int);max_seconds(int);tolerance(float8);v
erbose(bool);number_components(int);seed(int)

GD(multiclass) | classifier(char)

ERRRIRRA RN ERAT 0
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N
AR

multiclass BYEAUBSFPRENR TR D L P

xgboost _regres
sion_logistic .
xgboost_binary
_logistic .
xgboost_regres
sion_squareder
ror .
xgboost _regres

sion_gamma

weight(int);verbosity(int)

batch_size(int);booster(char);tree_method(char);eval_metric(char*);see

d(int);nthread(int);max_depth(int);gamma(float8);eta(float8);min_child_

SIS MBS HIRENABNERETCEUT

x 2-4 BESHRAEUREESEHE

g3 BZ(RIAE) EUESCE BS
7N
GD: optimizer = gd (# £ | gd/ngd (BREE NF) ir2s
82
logistic_regression . NREOE)
linear_regression * | verbose = false TIF B& 2
svm_ classification, pca —
N
max_iterations = 100 | (0, 10000] R N IA
FUREL
max_seconds = 0 (-~ | [0,INT_MAX_VALUE] T iTiY
XEITHRKIRPRH) K
batch_size = 1000 (0, 1048575] — Rl
% P it
BN B9 £
KEL
learning_rate = 0.8 o, =P

ERABRMSERARDEEAT
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DOUBLE_MAX_VALUE]

decay = 0.95 (0, RER
DOUBLE_MAX_VALUE] K
tolerance = 0.0005 (0, INE
DOUBLE_MAX_VALUE]

seed =0 (XY seed BX | [0, INT_MAX_VALUE] fh=

bEDIRED)

just for linear, SVM: | linear/gaussian/polynomial | #7845

kernel = “linear”

just for linear, SVM: | [0, INT_MAX_VALUE] SHR

components = 1B 4EEN

MAX(2*features, 128)

just for linear, SVM: | (0, gaussia

gamma = 0.5 DOUBLE_MAX_ VALUE] n # &
HSH

just for linear, SVM: | [2, 9] polyno

degree =2 mial %
R 2 =
#

just for linear, SVM: | [0, polyno

coef0 =1.0 DOUBLE_MAX_VALUE] mial %
bR 25 8Y
2%

just for SVM: lambda | (0, 1E 44,

=0.01 DOUBLE_MAX_VALUE) S

just for pca (0, INT_MAX_VALUE] MR8
B tr 4

ERABRMSERARDEEAT
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number_components B
GD: classifier="svm_classi | svm_classification\logistic_ | 2 9 £
multiclass fication regression FH5H
DEB
Kmeans max_iterations = 10 [1, 10000] = A&
REL
num_centroids = 10 | [1, 1000000] % 89 &
8
tolerance = 0.00001 (0,1] =n )|} |y==y
=E
batch_size = 10 [1,1048575] — R
s
BN BY #£
NS
num_features = 2 [1, INT_MAX_VALUE] 'O\ R
K HFAE
£
distance function = | L1\L2\L2_Squared\Linf 1FE 1t
“L2_Squared” T
seeding_function = | “Random++"\"KMeans||’ LB
“Random++” 3 =
)y
verbose = 0U {0,1,2} K&
G
seed = 0U [0, INT_MAX_VALUE] o3
xgboost: n_iter=10 (0, 10000] & R

ERABRMSERARDEEAT
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xgboost_regression_logi

stic,
xgboost_binary_logistic,

xgboost_regression_ga

mma ~

xgboost_regression_squ

arederror

#
batch_size=10000 (0, 1048575] — Rl
25 P %
EN BY £
RE
booster=“gbtree” gbtree\gblinear\dart booster
M
tree_method="auto” auto\exact\approx\hist\gpu | i 3 &
_hist 8k
ER: gpu_hist ZHHEZEAE
B89 FE GPU R A, &SN
DB4Al s B AT FFLE,
eval_metric="rmse” rmse\rmsle\map\mae\auc\a | 3% IiF %
ucpr 7’ B
{WEi=tin
seed=0 [0, 100] 3
nthread=1 (0, MAX_MEMORY_LIMIT] | # &2
max_depth=5 (0, MAX_MEMORY_LIMIT] | tf 8Y &
KRE,
“ZiBs
X XY 7
bl
booster
HEW,
gamma=0.0 [0, 1] I g wl=|
F#ET
H—%
7 X B

ERABRMSERARDEEAT
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==
IR B
EA

eta=0.3

[0, 1]

8B # P
B8
T K I
78, LARD
I o>t

AN
a

min_child_weight=1

[0, INT_MAX_VALUE]

Z3 D
PP
& B sk
Pl &
BY & /)

A0

verbosity=1

0 (silent\1  (warning)\2
(info)\3 (debug)

FTED IS
S HF
Wiz

MAX_MEMORY_LIMIT = S AXRABIENTEHE

GS_MAX_COLS = iR ABMHE

o RARBMI), NROBIZMINESR:
MODEL CREATED. PROCESSED x

) BBERISR.

BNEZHNEERESKEEMEIE R A KR gs model warehouse P, AR HF X
gs model warehouse QJUBBFXFBARSFIZIEBXER.

ARTRUNEFBHBAGEEUHBNERAGEEARRRD, BRIBRIERRE

gs_explain_model STRXVIREINES, BOWT:

gsql=# select * from gs_explain_model("iris_classification model");

ERABRMSERARDEEAT
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DB4AI MODEL

Name: iris_classification _model
Algorithm: xgboost_regression logistic
Query: CREATE MODEL iris_classification model
USING xgboost_regression_logistic
FEATURES sepal length, sepal width,petal length,petal width
TARGET target type <2

FROM tb _iris 1

WITH nthread=4, max_depth=S;
Return type: Float64

Pre-processing time: 0.000000
Execution time: 0.001443

Processed tuples: 78

Discarded tuples: 0

n_iter: 10

batch_size: 10000

max_depth: 8

min_child weight: 1

gamma: 0.0000000000

eta: 0.3000000000

nthread: 4

verbosity: 1

seed: 0

booster: gbtree

tree_method: auto

eval metric: rmse

rmse: 0.2648450136

model size: 4613

(4) NASEEIRIHENTES.
{F3 “SELECT” A0 “PREDICT BY” XfBZAFAC BRI STAHEKTITES
BB : SELECT+«-PREDICT BYess (FEATURES+++) o+sFROMs++;

gsql=# SELECT id, PREDICT BY iris_classification (FEATURES
sepal length,sepal width,petal length,petal width) as "PREDICT" FROM tb _iris limit 3;

id |PREDICT

_____ e
84| 2
85 | 0

ERRRIRRA RN ERAT 6
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86 | 0
(3 rows)

HXIBEIBVHERTESS, B—TMRIUNSREABRTEN. BETBE8VBSHAVIERE
YR BBREN, BT AT REISGEERID (81 batch BVEIEDM. KNl
BETE) , IUAAREBNTERI. SRAOVFEE/)NBZER.

(5) BEBHUTIHI.

1658 explain iEETIXY “CREATE MODEL” 0 “PREDICT BY” BOSFRI4aHNT 2D ey
BATHRBET AN, Explain 825 5 T EHHHHE CREATE MODEL/ PREDICT BY i50) (3-0)),
HTETENSH, THOSEOT

% 2-5 EXPLAIN X i#FHE#

SH2 R
ANALYZE /RIEE, BIafTNE. BARMEFHAER
VERBOSE MRETE, FHIGNGTERRSRERZF iR
COSTS A/REEE
CPU A/RITE
DETAIL RBTE, AT/,
NODES /RBTE, AOH
NUM_NODES /R E, AT
BUFFERS RTE
TIMING M/REIZEE
PLAN RTE
FORMAT OGS TR . TEXT / XML / JSON / YAML

aNUUR
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gsql=# Explain CREATE MODEL patient logisitic_regression USING logistic_regression
FEATURES second _attack, treatment TARGET trait anxiety > 50 FROM patients WITH
batch_size=10, learning_rate = 0.05;

QUERY PLAN

Train Model - logistic_regression (cost=0.00..0.00 rows=0 width=0)
-> Materialize (cost=0.00..41.08 rows=1776 width=12)
> Seq Scan on patients (cost=0.00..32.20 rows=1776 width=12)
(3 rows)

(6) FEIHR-
o &M ER.

B PR SBESHNREBLEETE, RIUYIGREM, RO ERROR, F
Rz, HIa:
gsql=# CREATE MODEL patient linear regression USING linear regression FEATURES

second_attack,treatment TARGET trait_anxiety FROM patients WITH optimizer='aa’;
ERROR: Invalid hyperparameter value for optimizer. Valid values are: gd, ngd.

B R SRIUBREHEE, RIREAM, RO ERROR, HIEMEIRR
A, BI0:
gsql=# CREATE MODEL patient linear regression USING linear regression FEATURES

second_attack,treatment TARGET trait anxiety FROM patients;

ERROR: The model name "patient linear regression" already exists in gs_model warehouse.

B 35S —: FEATURE 3(& TARGETS BlE*, JR[O ERROR, HiIZ2TiB1RRHN, I
w:
gsql=# CREATE MODEL patient linear regression USING linear regression FEATURES *

TARGET trait_anxiety FROM patients;
ERROR: FEATURES clause cannot be *

gsql=# CREATE MODEL patient linear regression USING linear regression FEATURES
second_attack,treatment TARGET * FROM patients;
ERROR: TARGET clause cannot be *

B 7R00: NI THRES AR TARGET XS, BERES LA
thRNIEA TARGET X, HRIRE ERROR, HIRMEIRREA, FI0:

gsql=# CREATE MODEL patient linear regression USING linear regression FEATURES
second_attack,treatment FROM patients;

ERABRMSERARDEEAT 78
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ERROR: Supervised ML algorithms require TARGET clause

CREATE MODEL patient linear regression USING linear regression TARGET trait anxiety
FROM patients;
ERROR: Supervised ML algorithms require FEATURES clause

B RN SHTORESE TARGET IV HERE 1 1915)57, IR (O) ERROR,

FRTEBRRE, FIW0:

gsql=# CREATE MODEL ecoli_svmc USING multiclass FEATURES f1, 2, {3, f4, f5, f6, f7
TARGET cat FROM (SELECT * FROM db4ai_ecoli WHERE cat="cp");
ERROR: At least two categories are needed

B 775 DBAAL AYIGTRRPEURE SBRENEE, 22514560

HMENTHNE, RO ERROR, FRREIRREA, HIW0:

gsql=# create model iris_classification model using xgboost regression_logistic features
message regular target error_level from error_code;

ERROR: Training data is empty, please check the input data.

B 7R T: DBAAT IBEAX TGV EE XTI BRAIN. SEEEIAE
<FEBEP, FIRO ERROR, FRIIAPEAR oid, T& pg_type &5 01D FAE
IBREIEXRE, -

gsql=# CREATE MODEL ecoli_svmc USING multiclass FEATURES f1, 2, {3, f4, {5, £6, {7,
cat TARGET cat FROM db4ai_ecoli ;
ERROR: Oid type 1043 not yet supported

B HE/\: HG6UCBH statement timeout IRE SN, VIZBRHITHNE
TRARLZLE - $4T CREATE MODEL 155, YIZREEBVA/N. YIZREEL (iteration), 12
BUZRIE %M (tolerance, max_seconds) . FH{TZIZH (nthread) SSHER AV
GNK. SHKBUHIEFRS, SORKR ERYIZRKE.

o RAVEEHT
B RN SRURERGRPERAT, HIEESIR ERROR, BIN0:

gsql=# select gs_explain_model("ecoli_svmc");

ERROR: column "ecoli_svmc" does not exist
® ERTMNER.
B R+ SRUDERRRPERAT], FEESR ERROR, HIL0:

mrEMsERARNERAS g
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gsql=# select id, PREDICT BY patient logistic regression (FEATURES
second_attack,treatment) FROM patients;

ERROR: There is no model called "patient logistic_regression".

B ST LUENTITSS FEATURES BOAIB4EF AR LR SI)I4EBFE
AN—E, IR ERROR, FHIRTEIRRE, AIU0:

gsql=# select id, PREDICT BY patient_linear regression (FEATURES second attack) FROM
patients;
ERROR: Invalid number of features for prediction, provided 1, expected 2

CONTEXT: referenced column: patient linear regression_ pred

gsql=# select id, PREDICT BY patient linear regression (FEATURES
1,second _attack,treatment) FROM patients;
ERROR: Invalid number of features for prediction, provided 3, expected 2

CONTEXT: referenced column: patient linear regression pre
(ERTT
DBAAT R R R ZHMBFES S UE, NERTESHIEESIB)T.

2.2 g AL

RN A ESFAEEBZDRE, WHENNEIEERBEIEIRE. EER.
S, E8ANIGIRPXBHIENMAE. g, RENRESERES, Hp,
XIFRANYIZRTRE, X BEBESHBIINE. B SS IREanFRNEUE,
TREEMTHIEENEL. EIRBAESENSIMHTEENISG. B, MHERE,
FEHUIEEIRIRA SAL BORNBTTERIAN Al =FRERBIENIIRE, 2 NBMIE Al

GBase 8c KN 3 D EMIE Al BUINEE, KEAS DR IFMET.
2. 2. 1PLPython Fenced &1,

# fenced BP0 plpython IFLPIES. AHIBERFNFTER python EEAHET
T’ED, & configure MERNIA——with—python W&l @Rt TIIBEZL % plpython Y python
PR, MN0EII-——with-includes=" /python-dir=path’ .

ERIhBIREZHIACE GUC B%J unix_socket directory , ¥ETE unix socket jHi2|G
BBV AR, FBPHRERIBRIAE user—set-dir-path NI, FRSUSTIARBN
NI EIHITIRT.

moERsERARNERAS g
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unix_socket directory = '/user-set-dir-path'

BN, BiEEE.

R plpython NIABIBERIF, FHIREL GUC Z# unix_socket_directory [§, BH
HIBEITIZD, BRNIRZ fenced-Master T, EEFEENIHIT python FRIFHIBL T,
fenced RIVB B F LI master HIE, 7 GUC SHNRB5TAE, HABIRE master HIZM
A
o

BEf) fenced-Master HIE, SN

gaussdb --fenced -k /user-set-dir-path -D /user-set-dir-path &

F2AK fence B TVECE, XY plpython—fenced UDF #{IBEIGLE fenced—worker JHIZPH|
7 UDF 1+%&,
RS

® (i extension

B Y5R1F0Y plpython N python2 §Y :

gsql=# create extension plpythonu;
CREATE EXTENSION

B YR1F0 plpython N python3 §Y:

gsql=# create extension plpython3u;
CREATE EXTENSION

NERBIZLL python2 Bl
® ©lf2 plpython—fenced UDF
o TFUFEI

gsql=# select * from pg_proc where proname="pymax’;
gsql=# create or replace function pymax(a int, b int)
gsql-# returns INT

gsql-# language plpythonu fenced

gsql-# as $$

gsql$# import numpy

gsql$# ifa>b:

gsql$# return a;

gsql$# else:

gsql$# return b;

gsql$# $$;

ERRRIRRA RN ERAT ol



®
G BAS E GBase 8¢ V5 5.0.0 Al 5435

CREATE FUNCTION

® z=fT UDF
B SIE—TEUER:
gsql=# create table temp (a int ,b int) ;
CREATE TABLE
gsql=# insert into temp values (1,2),(2,3),(3,4),(4,5),(5,6);
INSERT 0 5
B ={7 UDF:
gsql=# select pymax(a,b) from temp;

pymax

2. 2. 2DB4AI-Snapshots BIBERASIE

DB4AT-Snapshots 2 DB4AT IRIRFETEIRHIEERABIIAL. BT DB4ai-Snapshots 28
t, ARESTUES. RROETRAEME. REERSHENIIBIRE, BNEIUEZ
git —REXVIGEIREHTIRAR S, ERIRRCZMINGTYURME —HH#TREA, B
B—RRME, FERRBEEUWNANTLETHE, WRBIZHIERRRIONS, 5
2AE—MRASAERFEIERIRR.

DB4AI-Snapshots V465 /FHEA

DB4AT-Snapshots BURZSEIE published, archived B purged, ELB, published O
BL A F #5812 1% DB4AI-Snapshots 22 &K, TLIEITEA. archived RR HAE]
DB4AI-Snapshots RMF “TSH5HR” , —ARANHITHIEALEVYIZ:, MRA B BEEXVHIRE
TR, purged NI21% DB4AI-Snapshots EBERMROVRT, EHEERRPTEBE
RE.

FRIRNRBIRRBIBINEER N 3 16 PRI A —0IZETE, NE BRI LA
BENNGEIBEREFNIGHN B IR, HERFPEDE. NEABERPHI=RDOIDATE
(enableSeparation0fDuty=0N) % A5 A P AHEHE S FIB)IURFAS2 45 Snapshot 4.

ERRRIRRA RN ERAT .



®
G BAS E GBase 8¢ V5 5.0.0 Al 5435

AP ILUAIT “CREATE SNAPSHOT” BORIRHBRIRR, QIRBHVREBRIVARIN
published AT TJLLRFAPIPIRIVBIRZEIERIRIR, BIYMSS DI CSS1RT, BT
1 GUC S#{ db4ai_snapshot_mode JH{TECE . X T MSS {21, XAV EAHITRIULB,
8 S [RIGEIBERBIEIBSLA ; CSS MR ETF BN U ESAKING, FHENEHIENIEERS
Bo HIBRIRROVITIS RLEHETE DBAAT NARAKE R DP. JLUBT dbdai. snapshot RAXRSE

E3,

TBUEIT “ARCHIVE SNAPSHOT” B E — PIRFIRBITICH archived K7, T
BT “PUBLISH SNAPSHOT” {BEERKEBEMRICH published MR IRICEIBFRIRIBEDRTS,
BN S BIBIER SO TANSIEE R,

S PMIERIRE LB ANNMEN, JRUBY “PURGE SNAPSHOT” BOMRE, X
BRAMBREEIBHME MBS,

DB4AI-Snapshots 1S
(1) BUERUNIBAFRELE.

HIEENGECBNHER, TRBZSEHEIERAIENNMEXRIRR. N5 B4k
B, AR TR t1 IEIER, FOE B ANEEEE.

create table t1 (id int, name varchar);
insert into t1 values (1, 'zhangsan');
insert into t1 values (2, 'lisi");

insert into t1 values (3, 'wangwu');
insert into t1 values (4, 'lisa');

insert into t1 values (5, 'jack’);
B SAL B9, BEBEIAERAS.

SELECT * FROM tl;
id| name
[ EE

1 | zhangsan

2 | lisi

3 | wangwu

4| lisa

5| jack

(5 rows)

(2) {&MA DB4AI-Snapshots,

® 052 DB4AI-Snapshots

mrERsERARNERAS g
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B 1: CREATE SNAPSHOT--AS

IR0, HB, BARRRDRBRN “0”, IWASHRADEIRTHN “.”, D[
M 5 B @ ¥ GUC = # db4ai snapshot version delimiter DL &
db4ai snapshot version separator JH{TiRE.
create snapshot s1@1.0 cgbaseent is 'first version' as select * from t1;

schema| name
________ I

public | s1@1.0
(1 row)

PARABRIBTROEZBIE TEER s1 BURR, RASH 1.0, BIRBEIEEXRIRIRT
DUERER—BNE—FHTEN, BARZREY “INSERT INTO” BO#TEH. I TE
JIAPEOEITUBHEEIERIRR s1 BIXMRA 1.0 BIRS:

SELECT * FROM sl@1.0;
SELECT * FROM public.s1@1.0;
SELECT * FROM public . sl @ 1.0;
id| name
[ EE

1 | zhangsan

2 | lisi

3 | wangwu

4 | lisa

5| jack
(5 rows)

YJLUEI R SAL IBOIBNEIER t1 RS :

UPDATE t1 SET name = 'tom' where id = 4;
insert into t1 values (6, john");

insert into t1 values (7, 'tim');

BRRHIER t1 IASE, RMBREIER t1 HASDERELH, BRIABHRIRR
S161.0 [RASIEMSRIKRED . HTFEIBE 11 DHBEERE THE, WRHLH
HIBROABIENRA 2.0, NITJBIRIRIR s102. 0, BlEBY SQL BOW T

create snapshot s1@2.0 as select * from t1;

By EABS, BIITURI, HEXRRBIUEHEIERNAS, BR PRI
NG 885 MR BN IR BIARE, BN TR ZHEFPANTIIE. BE—T&REIE
AREIBIP IR,

ERRRIRRA RN ERAT o4
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B A 2: CREATE SNAPSHOT:«<FROM

SAL B3O Y UN—T2E LB BVHIERIRIRFI TR, FIBELLENM DH TR
DU — TV RIRIR. BIW0:
create snapshot s1@3.0 from @1.0 cgbaseent is 'inherits from @1.0' using (INSERT
VALUES(6, 'john"), (7, 'tim'); DELETE WHERE id = 1);

schema| name

________ T
public | s1@3.0
(1 row)
Hep, “0” NHBERIRBEMRADMERT, from QBN LD EAEERIRIR, BA

N “@” +hi RS, USING XBZSBENATEB L MRIEXEES (INSERT «oo /UPDATE «ee
/DELETE «+«/ALTER «++) , E ) “INSERT INTO” LK “DELETE FROM” iEG)PHy “INTO” |

“FRON” S5HERRRSTBRENFTQIUBE, BAEIUSZ AL HIERH.

TP, ETEGE s161. ORI, I 2 RAE, MR | RETEOLE, FTEMBIIRGR s103. 0,
RRIZ s1@3.0:

SELECT * FROM s1@3.0;

id| name

® IBREFERIRIR SNAPSHOT

purge snapshot s1@3.0;
schema| name
________ I

public | s1@3.0
(1 row)
ey, BETEBM s103.0 PRRIKIE S, ONIZBIBRIRIRAE dbdai. snapshot
MEPRIEFBEREER. MERZRANHIBERIRB A IOEMRABEIERIRR,

® MNAIERRRPRAF
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B : M snapshot sl hIEREHE, 6 0.5 XK,

sample snapshot s1@2.0 stratify by name as nick at ratio .5;

schema | name
+
public | slnick@?2.0
(1 row)

IR ABIIEERIRIIESUINE, FI0:

SAMPLE SNAPSHOT s1@2.0 STRATIFY BY name AS test AT RATIO .2, AS train AT
RATIO .8 CgbaseENT IS 'training';
schema | name
+
public | s1_test@?2.0
public | s1_train@2.0
(2 rows)

® RIMHIEBRIRR

XA A SQL BOREIERIRIR s102. 0 FRICH published HRE:

publish snapshot s1@2.0;
schema| name
________ I

public | s1@2.0

(1 row)
o BHHIERIRR
XA NRBOIUREIERIRRIRICH archived IRE:

archive snapshot s1@2.0;
schema| name
________ R

public | s1@2.0
(1 row)

QL@ dbdai-snapshots RHHVIIEE B SRIAERRREVATUMAEAME R :

select * from db4ai.snapshot;

id | parent_id | matrix_id | root_id | schema | name | owner | cgbaseands
| cgbaseent | published | archived | created | row_count

E—f + + + + + +

it + + + +
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1| | | 1 | public | s1@2.0 | gbase | {"select *","from t1
where id > 3",NULL} | |t | £ [ 2021-04-17 09:24:11.139868 |
2

2 | 1] | 1 | public | s1nick@2.0 | gbase | {"SAMPLE nick .5
{name}"} | | f | f [2021-04-17 10:02:31.73923
| 0

Q) #EBDR

FIBXRD dbdai-snapshots NEER

purge snapshot s1nick@?2.0;
publish snapshot s1nick@?2.0;

ERROR: snapshot public."s1nick@?2.0" does not exist
CONTEXT: PL/pgSQL function db4ai.publish_snapshot(name,name) line 11 at assignment

archive snapshot s1nick@?2.0;

ERROR: snapshot public."s1nick@?2.0" does not exist
CONTEXT: PL/pgSQL function db4ai.archive snapshot(name,name) line 11 at assignment

MIER snapshot B, BKFNZIRIREVEAM snapshot, FBIEIBRMFRIVARRPTIKIEVE
OERIR.

purge snapshot s1@1.0;

ERROR: cannot purge root snapshot 'public."s1@1.0"" having dependent snapshots
HINT: purge all dependent snapshots first

CONTEXT: referenced column: purge snapshot internal

SQL statement "SELECT db4ai.purge snapshot_internal(i_schema, i name)"
PL/pgSQL function db4ai.purge snapshot(name,name) line 71 at PERFORM

(4) #8X GUC %L

® db4ai snapshot mode:

Snapshot 5 2 fPIE10: MSS (MIUIRT, FREEUESHE) A CSS (HEERN, BEIEE
{E5) o Snapshot QJ7E MSS #0 CSS Z @ UDHRIRIRET, BRIARZ MSS 125K

® dbdai snapshot version delimiter:
ZSHNHBRIVBEADRERT. “0” NEIBERIFBEVFIARE DR
® dbdai snapshot version separator

ZSHNBRBERBISREADRR. «” AHERIRBOIKIAMRED R,

ERABRMSERARDEEAT 87



®
G EAS E GBase 8¢ V5 5.0.0 Al 5435

(5) DB4AI Schema NHVHUERIRIBIFIS db4ai. snapshot,

gsql=# \d db4ai.snapshot
Table "db4ai.snapshot"
Column | Type | Modifiers
+ +
id | bigint |
parent id | bigint |

matrix_id | bigint |
root id | bigint |

schema | name | not null
name | name | not null
owner | name | not null
cgbaseands | text[] | not null

cgbaseent | text |

published | boolean | not null default false

archived | boolean | not null default false

created | timestamp without time zone | default pg_systimestamp()

row_count | bigint | not null

Indexes:

"snapshot pkey" PRIMARY KEY, btree (schema, name) TABLESPACE pg_default
"snapshot_id key" UNIQUE CONSTRAINT, btree (id) TABLESPACE pg_default

O e
22218 DB4Al A TAEIALE I8, AL 57E DB4AI U6 S 2|8 N Rlli2 R £ ZR S | (functional

index) o

2. 2.3 DB4AI—Query: #&EE|

SRFOHENT

GBase 8c BHIARASH; SRS DB4AL A27), BUSIARE AL &S, BHIRIERE, 78
DR REIBEL NS MTSEMLHLSNITRETD, RIESIEENEIEENRIIZAET. &
BHERIVIZGSINRE. BRI, LT ABERRNENEE ST TRIIE
ST L, MEtR S ER HEBRARRSTTREVTIEEI.

KBS

& 1 DBAAL BERKES

3R L)%

ERRRIRRA RN ERAT 08
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2R iR
CREATE MODEL EHEE&%EE??EE(?UH%&, ANRGE
560 —
PREDICT BY MRS BRI THENT.
TARGET W2/ HEMTE S BB R 2,
K= FEATURES W2/ HERTE S BB LD 20
MODEL WZRESSBINEEIRFR,
FERES
IR VS ERER

SRR DBAAT T R5ET- SCD EFHBIEDS (BRI _DEES) - &MOISH0xE
AENBEZE (DEEFS) , URET K-leans B35 HY Kmeans BEF X,

REN B AR,

® CREATE MODEL

{8 “CREATE MODEL” ‘BT LUHTRABVBIZAYIILR. R4k SAL 15T, WE—THIE

N kmeans 2d, ZERBHBASTU T :

5100269}
7475957670249}
3476078575477}

ERABRMSERARDEEAT
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515960151, 7
06713626

ZZRBISER position BUEIBZLEAVN double precision[].

® [/ Kmeans JfBl, YIZ—MEEL, M kmeans 2d YIIZrEEPIETE position NIFHES,
£ kmeans &%, BJEFHRFIELL point_kmeans,

Postgres=#

NOTICE: Hyperparameter max iterations takes value DEFAULT (10)

INOTICE: Hyperparameter num centroids takes value 3

NOTICE: Hyperparameter tolerance takes value DEFAUL

NOTICE: Hyperparameter batch size takes value DEFAULT (10)

NOTICE: Hyperparameter num features takes value DEFAULT (2)

INOTICE: Hyperparameter distance function takes value DEFAULT
(L2_Squared)

INOTICE: Hyperparameter seeding function takes value DEFAULT (Random++)

NOTICE: Hyperparameter verbose takes value DEFAULT (0)

NOTICE: Hyperparameter seed takes value DEFAULT (0)
MODEL CREATED. PROCESSED 1

RSP
1. “CREATE MODEL” {BEIRFEAKNYIZFRTS.
2. USING XBEFHBESEDR.
3. FEATURES BT8R VISRERIBIRHIE, TIRBIGEITBREIIZA.

4. TARGET 38EBRAMIZBir, BOULBINGAEHERNIIR, bz — T &KA
N, ®a0: price > 10000,

ERRRIRRA RN ERAT %
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5. WITH BTHERVIGERILNIBSH. YBSRRAHTIRENNE, EREER
MANHE,

HUABNES, B/ AONBSEE:

r® 2 BI3IFHHNBES

g5 Bz

- optimizer (char*); verbose(bool);
max_iterations(int); max seconds(double);
(logistic regression, batch size(int); learning rate (double) ;

linear regression. decay (double) ; tolerance (double)

svm_classification)
B Hdb, SVMPBREBZ lambda (double)

max iterations(int); num centroids(int);
tolerance (double) ; batch size(int);

Kmeans ) ) )
num features(int); distance function(char*);

seeding function(char#*); verbose(int) ;seed(int)

SRS MBS HRENNANENRETCEU T :

&R 3 BSHIMANEUKEETEE

835 B2 (RAE) BB B2t
optimizer = gd (# gd/ngd (BRBE <L oo
. 5 it es
ENEE) M)
GD
(logistic regr _
. verbose = false T/F B ER
ession,
linear regress
ion, max_iterations = (0,

— = \, \\/)7*
svm classifica | 100 INT MAX VALUE] BRIA RS
tion)

max_seconds =0 (R~ [0, INT MAX VALUE ETHK
o EAThR
NI TN KZPES]) ]
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85 Bs (RAME) BYESEE Bk
© RIS
batch size = 1000 MAX MEMORY LIMIT ZAIE
] KE
(0,
learning rate =0.8 | DOUBLE MAX VALUE =3P
]
(0,
decay = 0.95 DOUBLE MAX VALUE | EZRE
]
(0,
tolerance = 0.0005 | DOUBLE MAX VALUE | A\
]
seed = 0 (I seed [0,
: b5
ENFEAE) INT MAX VALUE]
) (0,
just for SVM: lambda .
ool DOUBLE MAX VALUE | FS%
' )
iterati 10 L, ERAOECREL
max 1terations =
- INT MAX_VALUE] = A
(1,
num centroids = 10 | MAX MEMORY LIMIT | $589%83
]
Kmeans tolerance = 0. 00001 0, 1) PINEIRE

batch _size = 10

(1,
MAX_MEMORY LIMIT
]

— RGP EREIEE
KE

num_features = 2

[1, GS MAX COLS]

TN N SR

ERABRMSERARDEEAT
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INT MAX_VALUE]

835 Bz (MAE) BEEE BSHR
feedingfft’mction = ”Ranfom++”\”KMea NIV gep.
Random++ ns| |
verbose = 0U {o 1, 2} KR
seed = 0U o fos

MAX_MEMORY_LIMIT = SRAABFNHLITAHNE

GS_MAX COLS = HIEESXRRABIMHE

o RARFEAI), NIROEIRMINER:

MODEL CREATED. PROCESSED x

3. EERIUET,

SGTRERE SR BEIRSE gs_model warehouse P, RZEFK gs model warehouse

IUEB X TREASAY I EHERER.

APIUBYEBERARNHNEEREY, HIEBREBN “point _kneans” 8 SQL 15T

WH:

ERABRMSERARDEEAT
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mode I name
modelowner | 1
createtime
processedtuples
discardedtuples
| 6.2001e—07

| . 00018527:
5

| 23

o
modelty | kmeans

pre process_time
exec time

iterations

| CREATE ¥

modeldata \

veight

hyperparametersvalues | {10, 3, 1le-05,

hyperparametersoids \ {23,21,701,2¢,

{original num centroids, actual num cent

d, coordinates;

{3,3,2,2,57236

0914) 7}

B S BR BV R E S5

GBase 8¢ V5 5.0.0 Al {335

| point kmeans

0

| 2021-04-30 17:30:39. 59044

A
0

IODEL point kmeans USING kmeans FEATURES

10, 2, L2 Squared, Random++, 0, 0}
23, 1043, 1043, 23, 23}

roids, dimension, distance function id, see

ERABRMSERARDEEAT
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A “SELECT” A0 “PREDICT BY” XKE=H B BRAISTAUHERTES

s

51185 : SELECT+--PREDICT BY--- (FEATURES-++) --FROM-+;

postgres=

id | pos

|
|
11 - 4
I
|
"[\:w»—nono{

cof o
— Boo foo

EENEE

HXBEIEHERTESS, B—TRINEREREN. BEETEEHBSERVIZEIGHRER
B EEREN, BN A REVISEERBIND (817 batch BVEIEDM. BIEE NE),
IR EVRI BN ERIN. SRAFEE/N\BER.

EENTIHR,

{68 explain 1IBE)TIXY “CREATE MODEL” %0 “PREDICT BY” BUISHUY| SRSk FONIIFZ P AOHIT
THRBET DM Explain XSG EREHEE CREATE MODEL/ PREDICT BY 150) (F89) ,
HIRIENSH, FHHSHUT:

& 4 EXPLAIN IS

SH2 ik

M8 SNSRI, BIRRNE

ANALYZE fE?R?i:zEE, BaTHE. BIRREZE
BRER

NEE, BHIGNETEREEE

VERBOSE W/RET S, BHIIEEIT T O

SE k=Y iy

ERRRIRRA RN ERAT o5
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SH2 %)Y

COSTS RTE

CPU RTE
DETAIL REZEE, AO8
NODES REZEE, AO8
NUM_NODES RITE, AOH
BUFFERS RTE
TIMING GRS

PLAN /RELZE
FORMAT OIS TNEEAD . TEXT / XML / JSON / YAML
Bl

INOTICE: Hyperparameter batch size takes value 10

NOTICE: Hyperparameter decay takes value DEFAULT (0.950000)
INOTICE: Hyperparameter learning rate takes value 0.050000

NOTICE: Hyperparameter max_iterations takes value DEFAULT (100)

NOTICE: Hyperparameter max seconds takes value DEFAULT (0)
NOTICE: Hyperparameter optimizer takes value DEFAULT (gd)
NOTICE: Hyperparameter tolerance takes value DEFAULT (0.000500)
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NOTICE: Hyperparameter seed takes value DEFAULT (0)

NOTICE: Hyperparameter verbose takes value DEFAULT (FALSE)
INOTICE: GD shuffle cache size 212369
QUERY PLAN

Gradient Descent (cost=0.00..0.00 rows=0 width=0)
—> Seq Scan on patients (cost=0.00..32.20 rows=1776 width=12)
(2 rows)

REDRo
® LM E

L px—: LBSEOREBHEETCE, RAISEM, RO ERROR, FHRTHEIR,
IR

postgres=

Hyperparameter decay takes DEFAULT (0. 950000)
Hyperparameter learning rate takes DEFAULT (0. 800000)
Hyperparameter max iterations takes DEFAULT (100)
Hyperparameter max seconds takes DEFAULT (0)
Hyperparameter optimizer takes

Invalid hyperparameter optimizer. Valid values are: gd,

2. pr=: SREDIMEFE, RERGFEMN, RO ERROR, FRNERRE :

postgres=

NOTICE: Hyperparameter batch size takes value DEFAULT (1000)
NOTICE: Hyperparameter decay takes value DEFAULT (0.950000)

NOTICE: Hyperparameter learning rate takes value DEFAULT (0.800000)
NOTICE: Hyperparameter max iterations takes value DEFAULT (100)
NOTICE: Hyperparameter max seconds takes value DEFAULT (0)

INOTICE: Hyperparameter optimizer takes value DEFAUL

NOTICE: Hyperparameter seed takes value DEFAULT (0)

NOTICE: Hyperparameter verbose takes value DEFAULT (FALSE)

ERRRIRRA RN ERAT o7
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INOTICE: GD shuffle cache size H502

ERROR: The model name “patient linear regression” already exists in

gs model warehouse.

3. ¥p==: FEATURE §(Z& TARGETS 3ll2*, IR[O] ERROR, Fi@BIRRA:

postgres=

patients;|
ERROR: FEATURES clause cannot

postgres=t _ CREATE _ WODEL __patient lincar regression  USING

ERROR: TARGET clause cannot be #

4 R WTFLHREBS YA TARCET XS, HEENRBEFIHAPRER
TARGET X82%, IR ERROR, FHIRIEHIRIRA -

postgres=t _ CREATE _ MODEL __ patient lincar regression _USING

ERROR: Supervised ML algorithms require TARGET clause

CREATE MODEL patient linear regression USING linear regression
TARGET trait anxiety FROM patients; ERROR: Supervised ML algorithms
require FEATURES clause

5. IR HGUCSH statement timeout IREB TNK, VBN NITHBEDRIER
LE: #04T CREATE MODEL 1BG), IZREBIAUN, YIFE] (iteration) | IREIKRLLE
%M (tolerance, max_seconds) . F{TZ&iZE] (nthread) FSEEE0)IZR
Ko BN KBIHBERS, BORKIEERNIZREN

® HEKTHIER.

L RN SRUZERARPEZAR, HIEFESIR ERROR:

model called “patient logistic regression”.

2. =T SHUERTIESS FEATURES NAUBARAAIB LRI SUIGERSEA -3, RBR
ERROR, FHRMERRE, H9:

ERRRIRRA RN ERAT 08
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ERROR: Invalid number of features for prediction, provided 1, expected
CONTEXT: referenced column: patient linear regression pred
postgres=

ERROR: Invalid number of features for prediction, provided 3, expected

CONTEXT: referenced column: patient linear regression_pre

ERRRIRRA RN ERAT %
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