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CREATE TABLE product (
id BIGINT PRIMARY KEY,
name VARCHAR(1024) NOT NULL,
description VARCHAR,
price NUMERIC NOT NULL,
CONSTRAINT check_price CHECK(price > @)
s
CREATE
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INSERT INTO product (id, name, description, price)
VALUES (1, 'Pixel 5', 'Blue Pixel 5', 500);
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Google Cloud Spanner PGAdapter

PGAdapter is a proxy which translates the PostgreSQL wire-protocol into the equivalent for Spanner databases
that use the PostgreSQL interface.

PGAdapter can be used with the following clients:

. psql : Versions 11, 12, 13 and 14 are supported. See psql support for more details.

. JDBC : Versions 42.x and higher are supported. See JDBC support for more details.

. pgx : Version 4.15 and higher are supported. See pgx support for more details.

. psycopg2 : Version 2.9.3 and higher (but not psycopg3 ) are supported. See psycopg?2 for more details.

a A W N =

. node-postgres : Version 8.8.0 and higher have experimental support. See node-postgres support for more
details.

PGAdapter M GitHub Y7RT )

£¥#A : GitHub - GoogleCloudPlatform/pgadapter
https://dithub.com/GoogleCloudPlatform/pgadapter

psql A<k

PostgreSQL A E

ZJokav
!

PGAdapter

77
+pox FE

77

+ spanner client

PostgreSQL AE /| Google #R# SQL

PostgreSQL
ABA—T—R
Z#ERL1- DB

Cloud Spanner 1> X322 X

Google &£ SQL
#EIRL1-DB

Google Cloud


https://github.com/GoogleCloudPlatform/pgadapter
https://github.com/GoogleCloudPlatform/pgadapter

ERICBT5REEDIETT

ooooooooooo



Cloud Spanner QO FI A& IZB ET S8 RE

FEMFIFAZI5| (CUD) IZKYFIAEERK 40% EIF|
1/—RFHI=YTIRADBENMBEDEET2H{0 4TB (ZHEO
ZOHMNANAREVR A X GA IZHYB/NFIAEEIN1/10 12

Cloud Spanner DERLS AT IL 12 X2 AD 1R EEAR

K VK& T Cloud Spanner Z#F| A TE 45 K275 A IR

Google Cloud



* Cloud Spanner

2022-03-10

BK 40% DFI5I1.2ER T 5EHF ARSI (CUD)

RO D EF A

Sy RAVRE*

Cloud Spanner @avEax—k YY—XE 1FLULE

[ 3yr-commitment

| MEEHICERAT S LB IEMmAIC, HEEKAIEIC

A

O1# @3F EH—
B 20% #3| £ 40% 3|

25|, 1 FEBXIE 3EFRMONT A DEAR M HER,
o 1HFREIDHELFIA: 20% E5]

1EEHLEODAYTIYR AI YAV K *

117
$ -

o JEMMDHEMNFIA: 40% E5|

|

ZOAZIYMAYNEAYTIT =EOZXET, COII Y MXAYVNE,

ITRTCOIV =Y 3y /A VRY Y RERTOD Cloud Spann

ME) CEEAShECA. 2l

MR DR E

1REHEODII Y MY NER
FUT YRRl & AR T 40% #5]

Cama BIRLEHIR T, EORERS RAH D DRI

v hOFERICERZINEY, ANL—I Ny IF7vA XYy RT—UTFD

ANT B, CUD DR RELDAIVAREIV AL,
|J—2a 0. TS o MMIBEREL.
FERETHIVMNIAIKETDAVREV AR R,

30 OOy hXY NER

30 HEOHEEHIEE

$0.702
$505.44
$336.96 el imu—“/a”/ 1/—|*($1.17/h)§

HGEFALTWSH, 1yADEAD $842 —

Cloud Console £® CUD B AEE

- EELY R A EIS ]| Cloud Spanner
https://cloud.google.com/spanner/docs/cuds?hl=ja

$505 215> TLV5, $337 55D E FHHIRIZ,

Google Cloud



https://cloud.google.com/spanner/docs/cuds?hl=ja
https://cloud.google.com/spanner/docs/cuds?hl=ja

* Cloud Spanner 2022-03-25

1/—FHEYTHRASIBENMEIETOEET 2 IS0

F—8 AN—C DO LB

47TB 4TB 4TB 4TB )
Cloud Spanner [EHBRXN—CZRALTEY.
—‘l’— E2THO/—FHEICAM—PfEEEF B LTS,
LOALERTAMOLATULENZ S8 R G,

SEHIEERN— Cloud Spanner [FALIERENIZIEL T,
. . ~ : JABDBAN—OH A X ERZEERITTULNS,
gﬂlli4 /—I“ T4x4=16TB @T_gi*&lé #E:wiﬁb{:ni—gw 2 ﬁ(:i%j]u L/T:o
) ‘ e 100 MEA=—YFIEIZ 409.6 GB 418! 1/10)
AR =y ~:200 e=nEmmE CHIZEL T, INFETHRMT A XA KREL=OHIZ,
/—k:0 544.6 GB /|819 GB /— R EBOIEI 5 F N =HRIZH T,
J—FBZHEIMLARN D MNETEE (2171,

200 E1=YLT819 GB DT—4%EH/AD .. N
(0.2 /—Fia%) ’ BIC1/—FREDLI—RT—ATHRZEZRELOTL,

Mo Ea—TA G RE /—K. AIBE A Cloud Spanner
https://cloud.google.com/spanner/docs/compute-capacity?hl=ja#data_storage_limits

Google Cloud



https://cloud.google.com/spanner/docs/compute-capacity?hl=ja#data_storage_limits
https://cloud.google.com/spanner/docs/compute-capacity?hl=ja#data_storage_limits

J,{‘ Cloud Spanner
B/ 0.4 /—FHhSDAE—JLRAZ—RIHAYA[REIZ

Processing Unit (JAE1=vr)DEA

e 1node=1000PU
AV —TFT4VIBREDEIDYT

_ > N 3 px3 L~ .L\b
o 1 / l\*;ﬁr'i 100 PU gﬁLJEjJDEIHb AVE1—TFTAVIBRBILE>T AVAIVYADT— A)—TFyv b BEITVUE
> = C SEAS MDY . = ¥ o 1/—RIZ1,000 WEI=y MY s ©
o 1/—FZBA=H.1/—FEBELLDIEM é%ﬂ;ﬁ:;igéméggﬁfgif%? 1/ —RiE 1,000 MBL= v MoARY U £,
‘, Bify * ’ { BE*
I =y v 100
-~ -~ t?
100 PU 4/X9/ztli ' B DI, 1,000 (CET S FE TIE 100 B TAS
P 1ﬂﬁ$§=b‘|€tﬁ%%7(l~[/—°) .U.,rx‘;e 1/10 L. ZN L& 1,000 BAITADLE T,
° EIFH'IE(D SLA (X1 /-F&ﬁbrbf Cloud Spanner THRIHMEI1 -y EETHEET
BK 99.999% DT AtEE1RHt
1/—RRim%E
IR
SSSS—S—
0.1 node 1node 2 node 3 node N node
100 PU 1,000 PU 2,000 PU 3,000 PU N,000 PU
B ovEa—Tq I RE, /—F, JLIBEIG] Cloud Spanner
Google Cloud

https://cloud.google.com/spanner/docs/compute-capacity?hl=ja



https://cloud.google.com/spanner/docs/compute-capacity?hl=ja
https://cloud.google.com/spanner/docs/compute-capacity?hl=ja

* Cloud Spanner

2022-09-08

RETHERLTEBFSATIL 1V REL A DIRHBIA

FECERRAICHEASM VRV AL RN IREE
o FAETEBAMN— HA4XIF10GB
o MERLIEAVRAVRITEK 90 BIEIFIFARIRE
o HARMIZEEAVREVRIC
TvT T L—FLEWRYERE (TS

TMELSAT IV 1 OREZVZADHIR
e 120 Google Cloud 7RI EIZ 1 HDH
90 BRI FAAIREG AV AP R &R AT RE
o BHIODIVINTHERTSESE.EKRE
FHOURZ EIZRIBFIZ 5 DETIERATEE
o SLAEL. FI-MREMEILA&E TIEGEL
o IRMINDHMEEIX S0 NEI=yREH
e Read 500 gps, Write 100 gps

§4#0: Cloud Spanner DEHESATILAVRAVRIZDNT
https://cloud.google.com/spanner/docs/free-trial-instance

& ERNSATILAVARY Y ZADER

RN 51 PIL A YRSV A$, 90 Bl 7iE Google Cloud DK k5
A ZIVBBEHREHTT, /Ny 27 v TZER<, Spanner DI X TDBEENSE
FNTVWET, TNSOMWEP. Spanner D/\T A —T Y AEARERE T
ESIHEBT B, YR VAEREL, AVE1—T VIRRER
BTBZETTYTIL—RUTLEZW (FSATILFNOTHIAMKT
) . il

AYRY Y ADAFIEIEE
FAVRIYRE*
{ free-trial-instance J

REE 4~30 XFTIRELTESL

FAYATYZID*
free-trial-instance ‘

NXF, 8P A7 VDOHERTEERT

R E IR

FERZATI A VAT ABIHIC, 4 DO Spanner U —¥'3 VRO WL
ThOERRLET, 7y 77 L—REDA VAT VATR, EROU—Y
IVEBATERT, #E

L asia-south2 (') —) .]
l asia-southeast2 (¥ v 71)L%)
europe-west3 (777 7)L k)

us-east5 (10O /VX)

e

14 asia-south2 (7Y —)

L7UAh 3 read-write replicas in 3
separate zones within the region
asia-south2 (7' —)

ARL—=Y 10 GB of storage

HAM 90 days*

=1::) $0.00

*90 H % /213 Google Cloud &l k5 ZILHTHNIEW D TH
AVRIVRETVTIL—RTEET, 1 VARIYVREFYT
TL—RUBWRD, REINBIERBHDFELA,

FERNSAT LA RS ADEREE

Google Cloud


https://cloud.google.com/spanner/docs/free-trial-instance?hl=ja
https://cloud.google.com/spanner/docs/free-trial-instance

T HF—nEYTL DT
~%&-7& Insights DRt~

ooooooooooo



Cloud Spanner DRFILR VIR HiEBZIZT HFTHEE

Query Insights M2 {LEA1A ATF—NEV T+«
A = 1]~ "
Transaction Insights (124t AgtA = EETUYT
== Key Visualizer
Lock Insights M2 LB
il Query Insights
— o s G Oy ONMER
TR HOI-BIEMETT—T L%
FEIZAIFEL TN 5 Ul Z12 4t 2 FIYFIYaVHHIER

Google Cloud



TR 1 NSO a ikt I Dy OfiEt e ?

Tx1
X

Y -

SELECT val

FROM simple_table
WHERE id = ‘'A';
-- read(A, 100)

SELECT val

FROM simple_table
WHERE id = 'B';
-- read(B, 200)

UPDATE simple_table
SET val = 300

WHERE id = 'B';
write(B, 300)

V COMMIT; Hv4ERk

©)
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X |SELECT val

FROM simple_table
WHERE id = 'A’;
-- read(A, 100)

SET val = 105
WHERE id = 'A';
-- write(A, 105)
COMMIT;
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O  -1102240899126535375 SELECT COUNT(DISTINCT s.s_i_id) FR.. - 21.94 15,076 62.11 100,201.35 1
O  7587944109376656281 INSERT INTO order_line (o_id, d_id, w_i... - 15.4 1,501,703 2.99 0 0
D -9168326776816455308 UPDATE stock SET s_quantity = @p1, s... - 12.63 1,501,703 2.03 1 0
O  8554866043975062033 @{LOCK_SCANNED_RANGES=exclusiv... - 11.63 1,501,706 0.48 1 1
O  -1735363183686204800 SELECT i_price, i_name, i_data FROM it... - 7.09 1,503,237 0.31 1 1
O  -3121896259358502706 @{LOCK_SCANNED_RANGES=exclusiv... - 57 150,770 1.74 45.44 1
O
O
O
O
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uTC+9 0:30 0:35 0:40 0:50 0:55 1:00 1:05 115 1:20 1:25
= 740M% TONRT s EFEEEAA (7]
O 7«vH-—7Furt rSVHIYay {70 FHLATVY () @ PEEZUET T @ I Table.Column &0 @ Table.Column & 373 @ I
D 7604137357971060736 query_by_dba 8.81 district, order_line, stock district._exists, district.d_n...
D 8337081175172947968 4.65 customer, new_orders, order_idx, order_line, orders customer._exists, custome... customer.c_balance, customer.c_delivery_cnt, order_idx.o_carrier_id, or...
D I 3458727150470490624 2.74 IDX_order_line_ol_supply_w_id_ol_i_id_N_0C302609DF74AB1... customer._exists, custome... IDX_order_line_ol_supply_w_id_ol_i_id_N_0C302609DF74AB12._exists, ... I
D 2150269612680395008 0.83 IDX_history_h_c_w_id_h_c_d_id_h_c_id_N_26BF192ECA24430... customer._exists, custome... IDX_history_h_c_w_id_h_c_d_id_h_c_id_N_26BF192ECA244302._exists,...
D 702546828735669964° 0.83 IDX_history_h_c_w_id_h_c_d_id_h_c_id_N_26BF192ECA24430... customer._exists, custome... IDX_history_h_c_w_id_h_c_d_id_h_c_id_N_26BF192ECA244302._exists,...
D 3527612687759% 0.69 IDX_history_h_c_w_id_h_c_d_id_h_c_id_N_26BF192ECA24430... customer._exists, custome... IDX_history_h_c_w_id_h_c_d_id_h_c_id_N_26BF192ECA244302._exists,..
D 229389417 0.68 IDX_history_h_c_w_id_h_c_d_id_h_c_id_N_26BF192ECA24430... customer._exists, custome... IDX_history_h_c_w_id_h_c_d_id_h_c_id_N_26BF192ECA244302._exists,...
D 616~ 0 customer, district, item, new_orders, order_idx, orders, stock, ... customer._exists, custome... district.d_next_o_id, new_orders._exists, order_idx._exists, order_idx.o_...

TPV BEON T/ 3 ER

customer, district, warehouse

customer, district, item, new_orders, order_idx, orders, wareho...

customer._exists, custome...

customer._exists, custome...

customer.c_balance, customer.c_payment_cnt, customer.c_ytd_payme...

district.d_next_o_id, new_orders._exists, order_idx._exists, order_idx.o_...
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warehouse(1)
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warehouse.w_city Exclusive J ‘ o

warehouse.w_name Exclusive M h 1s

warehouse.w_state Exclusive ilew Transactions 2022/11/260:02:00

warehouse.w_street_1 Exclusive View Transactions - 0.5s
—m warehouse(1) 1.114s

warehouse.w_street_2 Exclusive View Transactions =@ warehouse(5) 0.801s

warehouse.w_zip Exclusive View Transactions E r . — . F —d warehouse(6, 0.605s Pm—=—=—=sinfo p=l-A_

35 23:40 23:45 23:50 23:55 114268 0:15 0:20

)
—«& warehouse(2) 0.639s
—k warehouse(9) 0.537s

5 below
ONTBEFEEZAAN @

O ﬁ@ﬁﬂ&ﬁ— ) Ov o @ Oy o 1) @ Ov ol % @

O  warehouse(1) = 2.45 10.75

O  warehouse(2) - 2.10 9.19

/ L hansal&l - 1.78 7.78
D‘V?bfﬁlcfb\ébj—pw'fﬁiﬁ - 1.71 7.47
- = - 1.67 7.31

O  warehouse() - 1.62 7.1

O  warehouse(5) a 1.62 7.09

O  warehouse(3) a 1.33 5.83

O  warehouse(9) - 1.30 571

O  stock(230812) - 127 5.56

M ELAT L EE|EECT AR OH LS Y3 Z 4 FE T S Cloud Spanner Google Cloud

https://cloud.google.com/spanner/docs/use-lock-and-transaction-insights?hl=ja
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SYMH=YDI1—T—a B LR 40,000 [

Sa—7—av#elx

Sa—T—Yar (mutation) &l T—RDEEEME (Insert, Update, Delete) THY .

Sa—T—2a HEF . EERROBDIL, CAETIRHNSOYFIL 30D 1339HT-YERXK 20,000
Sa—T—avh EREofh, Shht 40,000 ISEShT-,

Sa—T—a3VDBAFDER
H51LA—FICUTOERIEEFITIGE

R INSERT INSERT —> PK | PK | | | | za—F—lav#: s
o BT ALa—FDFI|E upOATE

e UPDATE kT PkT T ] 3a—F—tav# 4
o BEHTAHLO—KDPK DI + EHIIE

e DELETE DELETE — ] PK ~ PK —— |  3a—5—Sav# 1
o FIZKEY 1 i

o HBAUTYIRNFEERTNET—ITLDEBE MFSLDSa—F— 2 MOBAT

A&A T J7Z1E|]'CTE75‘)\6§'J:EJJrb/l‘é*bé

4R =)V 2 T L FPR| Cloud Spanner
https://cloud.google.com/spanner/quotas?hl=ja#note2 Google Cloud
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DEFAULT {EICHIGLARAF—TEELIYERSHIC

CREATE TABLE accounts (

DEFAULT {EI*$/& customer_id INT64 NOT NULL,

RDBMS T—f&#)IZHR—hSN TLVS DEFAULT {EXH checking_balance INT64 NOT NULL,

R—bke T—TILEERICHZEIZT IAILMEZERE T savings_balance INT64 NOT NULL,

E2 P o] [erATY flag BOOL NOT NULL DEFAULT (FALSE),
) PRIMARY KEY(customer_id);

CNFETIET IAIVMERENTEGA >z, ALTER T ——

TABLE ADD COLUMN TEML=FIZ(E NULL A RES
NTUV=, #£RELT NOTNULL 5%
BNTAIENTET  ERLOREN

LTV A, ShhtiEL-,

-—

ALTER TABLE accounts
ADD COLUMN flag BOOL NOT NULL DEFAULT(FALSE);

N

NOT NULL 5|Z:BINTESESIZH 1=

S¥#0:Google Standard SQL data definition language | Cloud Spanner
https://cloud.qgoogle.com/spanner/docs/reference/standard-sqgl/data-definition-language#description_2

Google Cloud
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;{‘ Cloud Spanner
FGAC - ZH#IN LT IR

Fine-grained access control (FGAC)

FGAC%#TJLEa—EL TR, RDBMS T—HRICAHWWGNSO0—
JLE. GRANT / REVOKE SQL A T—hRAVREFERL ., EHHA LY
TOeAHHEER, F-A—/)LE |IAM
T2 )L DT 1T AT EE,

FGAC THIHTESER
e SELECT/INSERT/UPDATE [ZDU\T., E{TaI§E7x
T—7 LR U D HIBR AN AT RE
e DELETE [CDUWTIEESTRIRELT—T LD FIPR A AT HE
GRANT SELECT ON TABLE employees TO ROLE hr_director;

GRANT SELECT ON TABLE customers, orders, items TO ROLE account_mgr;

GRANT SELECT(name, level, cost_center, location, manager) ON TABLE employees TO ROLE hr_manager;

GRANT SELECT(name, address, phone) ON TABLE employees, contractors TO ROLE hr_rep;

FGAC ZMALVTSELECT AJRE/ZT—T L ORI D FIBRZEH T TLSH

HM-EOHAINT I REIEIZDLNT Cloud Spanner
https://cloud.google.com/spanner/docs/fgac-about

2022-09-15

P2

TV, A== TIL—T. RXA >, BT —ERTHIYKNTT,
IAM DY > )L DEER

FLWTUD YL
[ user01@takasato.altostrat.com € o

A—LZz&hLETS

O—)Lig—EDHERTHER SN, UYL ZDYY —Z TETTEDILERE
ULET, Bl

O—JL* IAM O%&f (BT @
[ Cloud Spanner D E SHIlINWT T .. v +IAM DEAE B

Spanner M = $H#iM VTV & RHIE 7
L—L7—0 %{ERAT 2EREH5L
£9, BEDT—FIR—Z O—)LAD
U eAEZMS5T BICIE. Cloud
Spanner 7 —#¥~R—2 O—JL 1—H—
D 1AM O—)L & RBREFHEEMU F
ED

a—iL AM O%&f (BET) @
[ Cloud Spanner 7—#~X—X O—JL.. ¥ ‘J+ 1AM D £4% 5810

Cloud Spanner @ & H#H W72 t ZHlfH 1
—H—0 IAM O—-/LElHFEDET, BLD
Spanner 7 —%~N—X O—/LICHERZ 5L
*£9, WHER Spanner T —HFRX—ZX O—/)L
EIElE (VY—R51T
"spanner.googleapis.com/DatabaseRole; .
T/<B 4 ® Spanner ¥ —#N—X O—JL>,
TRPB)Y—RERE) =EMULET,

IAM FY> 2R En—ILOfR T+
Google Cloud


https://cloud.google.com/spanner/docs/fgac-about
https://cloud.google.com/spanner/docs/fgac-about

NEBY—EREDERBBEDHETE

ooooooooooo



Cloud Spanner 4} &8 & D E H#E

Cloud Spanner T CDC #3389 4% Change Streams
BigQuery Mo DEHEI T T EZ R E AIRE(C

Vertex Al #£& Y Public Preview [Z
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2022-05-27

Cloud Spanner ®ZE ¥ AMJ)—L (Change Streams) GA

Cloud Spanner T CDC %31 Dataflow &4 & T BigQuery NiE#E
Cloud Spanner IZT. T—IILADBEFHESDAZRYET 28 ZEEAN—LMSFEHREBMYET=OICIE 7HE
M API #1258 . ZtlZ kY Cloud Spanner ~MD &% /)N FEHD Dataflow T TL—rEFIRT 2D HE

BRIZLDD. $1Z& B <{BigQuery ®LZ DD E A~ Cloud B Dataflow ##H TR EIZBigQuery ~REI#iZEL
Spanner NDEHZREAT HENB HIZEIRABE, =Y. MIZEEDT—2EHNEL
EBMNES, F-EEXAN)—LDAPI #

000 UTC | UPDATE | c

UTC | INSERT | order " :; ) e 5 gﬁﬁ@?ju 75\5_')"?1):::':!' L/—Cs E?&%ﬁ%

| UPDATE | s

UTC | INSERT | o r I iy
-d— T.L\
UTC | UPDATE | s s -1d Hy L) H:ll $’:E) A HEO
UTC | INSERT | A i : _id’

UTC | UPDATE y d s"

5 X000 UTC | INSERT | o e
INSERT B EEHFER EEFRENRFE SN TND
UPDATE
DELETE

API 2HTZEH Dataflow
RO FAHEY
Cloud Spanner — .
tOF—AR—Z Spanner 1/O (F=A) g Sinki/O
connector pud g writer

#$#0:Cloud Spanner DEERNJ—L TS Y3 T—R%S5IZER| Google Cloud Blog
https://cloud.google.com/blog/ja/products/databases/track-and-inteqrate-change-data-with-spanner-change-streams

)

EHASE
BigQuery 72&
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BigQuery Mo DEHR/ T CEREBEZRTEAIREI

O =17 GRS +8 HE v ® xT7¥a-) ~ o EH ~

EBEAEEZTITTERIT)ERITATRE 1
BigQuery Avi5 Cloud Spanner EDT—7J L& EEHRA4 S 2 L

;t'iuﬁu b\bfgf’b\ Cloud Spanner J:-—G0)71|J : ‘E)'(ITERNAL_QUERY( 'data-db-demo.asia-northeastl.ec_db',
1%551-._ Eb\-t-%-a_ CIOUd Spanner 1EI]‘ Tg&ﬁﬁé 3 SEI&ElCJL—T(DISTINCT s.s_i_id) AS num
Bzi0hE FDIKWNWT—REE Mo, BEES o ||| jg—

SELECT
*

— e 10 || INNER JOIN
th K IZBARAYIZER EMVEIREIZAEY . Cloud Spanner ~®M | e i ot
PA —_ 12 ON H \ -
?’%%Tll\ﬁﬂlﬁb—c E#OII)§¥?TT§6J:3[ EOT:O 13 ol.w_id = d.w_id Blgouery . °
14 AND ol.d_id = d.d_id Cloud Spanner L®
CPU SIS -PRL—RGH T @ = 15 AND ol.0_id BETWEEN d.d_next_o_id - 20| T—FJVICET-H DK
Ii‘%‘};ﬁﬂ 16 AND d.d_next_o_id - 1 o) ERIFHELE
_ - 17 INNER JOIN N TE-H
0200 18 stock s =
’ 19 || on
e 20 s.w_id = ol.w_id
24 AND s.s_i_id = ol.0l_i_id
10 22 || WHERE
s 1 23 d.w_id = 1
S’ELECT’E;LILNLES h 0.05% 24 AND_s.s_quantity < 100
©® executesql_sele ‘eadon!| .17% 25 —
. alselect_readonly  0.17 £, 26 || '{"query_execution_priority" :”IOW”)');Iﬁﬁﬁ{E (low) TR{T
Cloud Spanner L TCIZ@EEEDSELECT ELTHRST BigQuery E o EI T ERIT

£¥#0:Cloud Spanner @E#E4 T 1) | BigQuery
https://cloud.qoogle.com/bigguery/docs/cloud-spanner-federated-queries?hl=ja#manage_query_execution_priority

Google Cloud
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J,(‘ Cloud Spanner
Vertex Al DFBTURRSA e SQLERTT7Z VR

SQL =& 3BMMFE DT T idAs Bl FEFRADORSUH 530 ORE.
Vertex Al TERLI-#BMFEE ET ILE. FELMEN m=4s— L1 —F—0RE. 51T RIEE
= SQL MO EEFFAAIEEIZ, SQL BHRTTAFER

87 — ~ N . N é .
EBHIET. T —Lau ~OEHABHEY — @ B sme
E5 842, SELECT BT ML.PREDICT B8 {#L\. = £LT

= o Ik RFAHIIA
HIEBRBFHADETIVIZTVERT S, )
® 0~ ¥ —a—
SELECT scores, classes ETJLMSDH °e
FROM ML .PREDICT(

MODEL MyClassificationModel, T2 A4 F#& M Vertex Al DET L % RE :
SELECT H—hkIZ ! @ LEa—~A:
3.6 AS length, — U ! — ke "j' IED
‘cotton' AS material, :ET)l/'-ﬁj-)\jJ ¢x}-\ ' . 7/. ?Z[,/é—:“ k
['abc', 'def'] AS tag_array v ~ReV|ev’vE 'C:|\J’\ N
i ML.PREDICT ';&!ﬁ'?;@?;{;i_T
e e e L L L e R PP T + (fraud_model, txn_data) Z3~ Sl

B~
| scores | classes | 9&'5(
o e ommmm e +
-—
| [0.96771615743637085, ©.032283786684274673] | [0, 1] |
o - o +

EE4M:SQL ZFALTML TRIZ 43 5| Cloud Spanner

https://cloud.google.com/spanner/docs/ml-tutorial Google Cloud
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Cloud Spanner Emulator DB#H 7Y T—k

O—HILTHOERRERHIZT S Cloud Spanner Emulator

Cloud Spanner Emulator Zf#3Z& T, 40D Cloud Spanner 1V RAAV REFEH T EET7TURBREMNTE
518 . AFEIXMEFHIFELIZY . MENEOR LA AEE, BE Cloud Spanner Emulator D 777 —h &
GitHub 7RI M) TR, gloud v FEHFE(E docker a7 FEH TEIT,

EEDXHTYvIT—h

- DEFAULT {15t s
EHWNNAVREVR YA XIZHH
- DISABLE_INLINE £ M35
-HASH_JOIN_EXECUTION £ M3t

‘Docker f A — DT ILF 7—FTIF vt

S¥#0:Releases - GoogleCloudPlatform/cloud-spanner-emulator
https://github.com/GoogleCloudPlatform/cloud-spanner-emulator/releases

Via gcloud

The emulator is included in the Google Cloud SDK and can be invoked via the gcloud emulators command group:

gcloud components update
gcloud emulators spanner start

Via pre-built docker image
The emulator is also provided as a pre-built docker image. You can run the latest version with:

docker pull gcr.io/cloud-spanner-emulator/emulator
docker run -p 9010:9010 -p 9020:9020 gcr.io/cloud-spanner-emulator/emulator

The first port is the gRPC port and the second port is the REST port. The docker images are also tagged with
version numbers, so you can run a specific version with:

VERSION=1.4.2
docker run -p 9010:9010 -p 9020:9020 gcr.io/cloud-spanner-emulator/emulator:$VERSION

Works on x86 andl arm64 architectures.

v1.4.6 H > armé4 (M1 macOS 8¢) THEIMERTREIZ

Google Cloud
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Thank you.



