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Multi-statement transactions
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BEGIN
BEGIN TRANSACTION;
CREATE TEMP TABLE tmp

AS SELECT * FROM mydataset.NewArrivals WHERE warehouse =
‘warehouse #1';

DELETE mydataset.NewArrivals WHERE warehouse = 'warehouse #1';

MERGE mydataset.Inventory AS |

USINGtmp AS T

ON l.product = T.product

WHEN NOT MATCHED THEN

INSERT (product, quantity, supply_constrained)
VALUES(product, quantity, false)

WHEN MATCHED THEN

UPDATE SET quantity = l.quantity + T.quantity;

DROP TABLE tmp;

COMMIT TRANSACTION;

EXCEPTION WHEN ERROR THEN
-- Roll back the transaction inside the exception handler.
SELECT @@error.message;

ROLLBACK TRANSACTION;
END;

Multi-statement transactions
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https://cloud.google.com/bigquery/docs/reference/standard-sql/transactions

Dataplex - Data Exploration Workbench
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Spark SQL

NewScript ~ X salscripto1 + X
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wscip0z + X @

B wove- Osonoms- grwoe -

= Fiter FlecyDoane @ M “curateddata’ nation, cursteddata’.region
Where n_regtonkey=r..regionkey
Display name
v demolakeot
> B datawarehouse
> B ewdata
» [ data_werehouse_and_mart
v B cunaeddata © SeriptEngine: SparksaL.
B region Script results
B naton
JOB INFORMATION  RESULTS
B fnetem
~ I Notebook: Query: select * from ‘curateddata’ nation, ‘curateddata’ region where n_regionkey=r_regionkey
B myjopytemnote ioynb
- M SparkSaL Row  mnationkey  n.name nregionkey  n.comment
B scrpoz o 1 MOZAMBIQUE 0 . roni,unusual asymplotes wake bithly ¢
5 1o moRocco 0 ms.bihely boldcourts amang th cosely reguar packages use
salscripto1
2w Kewa o pending excuses hagge furtusly deposits.pending, express pina
s s EmHOPA o ven packages wake qick. regu
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~ File Edit View Run Kernel Tabs Settings Help
© ™ myiupytemote.ipynb o
B+ XD » m C » Cde ~ @ gt
[5]: sbigquery
SELECT
country_code,
country_name,

FROM

GROUP BY
country_
country_|

ORDER BY

o o s ow N

refresh_date =

code,
name

Query complete after 0.00s: 100% | |
Downloading: 100% || 41/41 (00:01<00:00, 38.40rows/s]
{s: country_

code
™
TH

num_regions DESC;

country_name num_regions

Turkey 81
Thailand 77
Vietnam 63
Japan a7
Romania a2
Nigeria 37
India 36

COUNT(DISTINCT region_code) AS num_regions
“bigquery-public-data.google_trends. international_top_terns"
HERE

DATE_SUB(CURRENT_DATE, INTERVAL 2 DAY)

| 4/4 [00:00<00:00, 1868.70query/s]
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BigQuery - Query Execution Graph

Query Visualization

/ *#w Qa9 D show execution info D Highlight top stages by duration M Highlight top stages by processing [a] Overview x
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o HBARTFT—UOFHMORKT (RO, e
7

@  Slotcontention has impacted query
performance for ths stage
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X so5:Join+ (] Write ms avg: 2max; 909
1 Step details
28
; READ $10 -partition. _date, $11
/ 1— z b‘— z page_path, $12
[ sos:output [} _PARTITIONTIME, $13
xhrnormalized_path

o EBLITUDNH. FEOER
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BigQuery - BigLake for Iceberg tables

ERiE

o F—TUY—RT—TILIT+—3IvThABlceberg %
BigLake THHR—Fk

e Spark TERLLT= Iceberg table A B E1#I
BigQuery T—J )LELTERE SN D

e Row, column level security, masking % BigLake ®
X2 To8EE% Iceberg T—T LIZE A

e Biglake Metastore (Iceberg catalog) 8B 95 Expand BiglLake to build
EIZ&Y. objectlist ARL—LaV AREERY, an open format data lake
Pruning [ICKYBBZTF7AIVIZDHT IR, /8 using Apache Iceberg
TA—IVAM) YD FLND,

Next 22

| A—R75—2RA
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F % BigQuery / BigLake TEIR
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http://www.youtube.com/watch?v=iQilh-PHDvs

Dataplex - Data Profiling

/ ##ﬁi& Job ID: b82699e3-ed56-4c69-b919-37364e1ch58f results
s,

Job details

. Dataplex @ Asset &L—Cﬁﬁién—cb\é Job ID b82699e3-ed56-4c69-b919-37364e1ch58f
BigQuery 7—JLISHL T, BBITOT7 1) Te—

DTICKY LT O#MEHIIETES B o
o Null Z&
o IA=—YEK Soan resuls
o fREtIER (Type [CXYELD) et e o -

3221

o TO p 1 O Va I u es address STRING 033% 0.01% Average length ;5 86 o

Minimum length
. IR Maximum length 55 el
e Preview HAfE (F "

555°5|
5157

/ Use Case bottle_volume_ml INT64 0% 0% Average 891.35

Standard deviation 638.38
o AX—TEFEHAFHLET—EANKRE mets 70
o T—ARAREFIVIDIEEDR om0

bottles_sold INT64 0% 0% Average 10.66
Standard deviation 29.62
Minimum 240
Lower Quartile 3
Median Quartile 6
Upper Quartile 12

Maximum 15000




Preview 2022-12-12

Dataplex - Auto Data Quality (AutoDQ)

! ¥
o TUTL—MEENIzI—ILELEIZ. T—25 B, =
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e  Preview HifE (X &EH

/ Use case
o HBHHUHDT—AANFUANEIHZNEFSE (4

B RTL) DD T—2EERE T, T—4N
BEHEB/=TH (or JLUDUTEINTINSD)
FIvy
e EHE M Dataplex DQ Task EDfELH 1T
o {5 -U4vUIZ=>AutoDQ
o LomY-HREL =>EE DQ Task



BHIER/IL—IL

#iFEF v (ex : min 1- max 100)

Not Null Fzv%

HEDEFI VY (ex:
ERERHRFI Y (ex:

A=—UHFvy

Statistic Range Expectation (ex : £ZEMD FhH xxx KYELY

USD, JPY, EUR @D &)
4E8E customer* TIAE3)

Rule type
(Name in Google Cloud console)

RangeExpectation
(Range Check)

NonNullExpectation
(Null check)

SetExpectation
(Set check)

RegexExpectation
(Regex check)

Dataplex - Auto Data Quality (AutoDQ)

Row-level or
aggregate
rule

Row-level

Row-level

Row-level

Row-level

Description

Check if the value is
between min and
max.

Validate that column
values are not NULL.

Checkif the values in
a column are one of
the specified values
inaset

Check the values
again a specified
regular expression.

Supported
column types

All numeric, date,
and timestamp
type columns.

All supported
column types.

All supported
column types,
except Record
and Struct.

String

Preview 2022-12-12

All supported

Rule-specific parameters an columntypes,
except Record
and Struct.

Required:

« Passing threshold n All supported

percentage sre numeric column
ge  types.

« mean, min, or max values: Specify
at least one value.

Optional

« Enable strict min:If enabled,
the rule check uses ">" instead of

Enable strict max:If enabled,
the rule check uses "<" instead of "

Enable ignore null:If enabled,
null values are ignored in the rule
check.

Required:
Passing threshold percentage.

Required:

« Set of string values to check
against.

« Passing threshold percentage.

Optional:

« Enable ignore null:If enabled,
null values are ignored in the rule
check.

Enable invert condition: If
enabled, rule checks if the values
are not from the set.

Required:
+ Regex pattern used to check
« Passing threshold percentage

« Note: Google Standard SQL
provides regular expression
support using the re2 library; See
that documentation for its regular
expression syntax

Required:
Column and dimension from the
supported parameters.

Required:
mean, min, or max values: Specify at
least one value.

Optional:

« Enable strict min:If enabled,
the rule check uses ">" instead of
ot

Enable strict max: If enabled,
the rule check uses "<" instead of "

Enable ignore null:if enabled,
null values are ignored in the rule
check

Google Cloud
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e Temp Function A Session R TH|FARIBEIZ
o  Session NDHTH%N
o  Session # T . BEIRIICHIER

e Temp ¥—7—K%&% SQL IZ ORREPLACE,

IF NOT EXISTS A\F| I &E(Z

o  Temp function
o Temp table

/ Use case
e Temp function / Temp table Z#{E>1-ALE D
TNV

GA 2023-01-09

BigQuery - Session MDH#EHEEIB N

© RUN ) SAVE ~ +® SHARE ~ (® SCHEDULE ~ £ MORE ~

CREATE OR REPLACE TEMP FUNCTION AddFourAndDivide(x INT64, y INT64)
RETURNS FLOAT64
AS (
(x +4) /y
)i

0O N O ;A WN =

SELECT

val, AddFourAndDivide(val, 2)
FROM

UNNEST([2,3,5,8]) AS val;

- ® v

Processing location: US €  Session Mode: ON

Query results

JOB INFORMATION RESULTS JSON EXECUTION DETAILS
Row val fo_
% VA A
1 2 3.0
2 3 35
3 5 45
4 8 6.0

Session ModeAH'ON
DIHE . ARIZRITT
HIENTED

EXI

Google Cloud
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BigQuery - Reservation @ DDL DB, iE

! 1
o BAFADIAZIVFAUIIDZEE
o TFIVDEE
o YZa—TFILTSODER
o EREHDFHNEE
o TFTARILAROVLDFIHADEKRE
o RAVLE
o FEKBEITE(Query Queue F| K
e CREATE BIZATLardDigEMNAIEEIC
o  AZYRAVE, T, Bl

/ Use case
o TJSUMNEEZSQLTEST
e BigQuery Script & SQL M & T BigQuery
Reservation B:EDIREEETT S
o FE—%YEIZFlex RAYVrEEALAIE—
JIZIFHEIZRT

/* JBANTFlex Slot%1008A */
CREATE CAPACITY “admin_project.region-us.my-commitment’
OPTIONS (

slot_count = 100,

plan = 'FLEX');

/* BALEXAy FEBFOFH 100X Oy k) [TEBMLTOBIZT S
ALTER RESERVATION “admin_project.region-us.my-reservation’
SET OPTIONS (

slot_capacity = 200

)
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Dataplex - Business Glossary

Google Cloud o* Knowledge repo ¥ Search (/) for resources, docs, products, and more Q_ search H a2 ®

ﬁﬁ, Glossaries HOME I< Customer W DELETE

! $51
° t\s:)*xﬁ EE%%{’FE‘Z . %}E P = Filter Search Customer ,

W& Customer Relationship Management Term - Last modified: Jan 6, 2023, 6:10:21 PM

v

Related Terms  /*

o FEEBiQQuery DASLICBEEM ¢ o me- Tk

» ME Marketing

— s Ly . management
% » W& Operations
(-J— C =z :E-E\ d %)'—t?b\ I:l] Ae Customer
® v M@ Retail
Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et s 3
[} Asset dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut ynonyme; i#
Brand aliquip ex ea commodo consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum Client
i
O] dolore eu fugiat nulla pariatur.
Se case Budget
| &} Cash flow Category Description

ZOE SHRFAVIZRERLES
Y 4 X Is } /r [ I~ % W Lorem ipsum dolor sit amet Duis aute irure dolor in reprehenderit in voluptate velit
i 7] - Clent esse cillum dolore eu fugiat nulla pariatur.
N — -
11— -|j= 0) F— 9 IE ﬁ* Cost Ut enim ad minim veniam Ut enim ad minim veniam, quis nostrud exercitation
ullameo laboris nisi ut aliquip ex ea commodo
Cost of goods sold it

s s
o REMNFHRTH-oYRILAETLHE :
s
AR = AR - « Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id est
a 3 ., = s 3 f-~ = y Customer relationship management laborum.
%ﬁt F :.l C‘ a2 7 ‘J"E Z Is o) 1= L \ C‘ E FOE « Lorem ipsum dolor sit amet, consectetur adipiscing eli, sed do eiusmod tempor incididunt ut labore et

Distribution dolore magna aliqua.

1} ' -7 B A
</ = . Inventory Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo

consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla

(] Point of sale
pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit anim
Price id est laborum.
»
Product



Dataplex - Attribute store

EEZE

Attribute Z[EBILLTT7 VAR
—ETE

T—TILEFIDACL #EIE
Dataplex D EE 7y MMILTE

It 7l /e

/ Use case

Dataplex T)Y—RXZEEL TS
A—4T BigQuery DR —25 D
FOICREBRY - —THIITT—T L- 5L
NILTOT7 IR FlEEEELF=L

Column Specifications:
secrets_team@acme

Resource Specifications:
secrets_team@acme
tenured_employees@acme

Column Specifications:
email_comm@acme

Resource Specifications:
email_comm@acme

Attribute:

Column Specifications:
full_time_employees@acme

Resource Specifications:
full_time_employees@acme

Preview 2023-01-30

* Employeesin secrets_team@acme, tenured_employees@acme, full_time_employees@acme , and

email_comm@acme can access the table. This is because Dataplex merges the resource specifications of the
attributes Financial and Email, and the attribute Email inherits the specifications from the attribute PII.

* Employeesin secrets_team@acme, email_comm@acme , full_time_employees@acme can access the column
Name. This is because Dataplex merges the column specifications of the attributes Financial and Email.

* Only employees in secrets_team@acme can query the column $Value.

Zip code

Name | Address | $Value

Financial
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BigQuery - Redshift Migration 72X A2~

! 51
Redshift IZB 9 21EHRESTLIBITOERME. B1TH
) -2 R i e
o BBEVATL
o TFT—AHAR—R RA*X—7 T—TILEFENDIE : System Overview
o BigQuery DREHKEE . . =
o HBIEMARELGITIH. TIREDNE _
A.7—JLOB#ELORE 00000
o B1T/R ——
o BITEFBKICETHIFHR e
| A—R5—R

e Redshift B1THEDBITXIE
e PoCTOU—/O—FDiH
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BigQuery - v 7 Eni-##ZEE T 5 SQL BE#

i
s

/ ¥
o SuTShI-RRZEEEYSHSQL B
o KEYS.NEW_WRAPPED_KEYSET

SET kms_resource_name =

"gep-kms://projects/my-project/locations/us/keyRings/my-key-ring/cryptoKeys/my-

o KEYS.ROTATE_WRAPPED_KEYSET crypto-key';
o KEYSREWRAP_KEYSET ?EZA\giiEZfzg:f;{::Tz);;(SELECT KEYS .NEW_WRAPPED_KEYSET (kms_resource_name,
fA=RT—2R " ers et e
o ISYTShERTILARNILOESIE kns_resource_nane,
e AEAD EES{bZELYEFaTICERLIZL e ersen.

"') AS encrypted_content



BigQuery - Load Data for S3 and Azure Blob

| %51
e S3.AzureBlob LIZHBEIT7AMILEEE
BigQuery ~O—KR M A[BEIZ (Z BigQury

LOAD DATA INTO "mydataset.testparquet’
FROM FILES (uris = ['s3://test-bucket/sample.parquet'],
format = 'PARQUET')

Omni DRABYH) WITH CONNECTION “aws-us-east-1.test-connection’
e US multi-region & US-EAST-4 region [Zxt
it
| A—=R77—A

o S3ELIZHEITF7AINEEFTIC
BigQuery [CA—KRLTH#HrL1=L>

Cross-cloud transfer from Amazon S3
Cross-cloud transfer from Azure Blob Storage



https://cloud.google.com/bigquery/docs/omni-aws-cross-cloud-transfer
https://cloud.google.com/bigquery/docs/omni-azure-cross-cloud-transfer

BigQuery - T—4MDEMDHRE

58
e BigQuery IZT—4ZEMT 5HENEYHMYL
I LTEoT=,
o —MEMICFIAIhAO0—HILI7AIL.GCS, 5HER
T—3J—2X
e Analytics Hub @ Listing A5 03BN
o T, BRRTEY—ZANLDIEMEAEEIS

GA 2022-11-07

T—5 &M X

Source

Q F—5Y—RERF

—REY —2 ~
(=
2, = 1
O—AhlL 7710 Google Cloud Storage HERT— 5 —ZANDEH
O-AL 7710V E7yFO-KLE Google DAT Y7k ARL—Y # BigQuery H 5 A48T —4 Y —RAA D
¥ —Ez *
ZOthoY -2
2 UFDHERERTLTVETS,

Q 7OYrs b ERRLTRY—%133
BigQuery 7O0Yx & b ERKRULTIZ A /O—FICEMLET

Q #&HMEEELTIOVZY MY —%ERITS

TAYzy h&%EEELTBigQuery 7OY 1Y FELY AT O—FITEMY B
@& Analytics Hub

—RART—Ftv b BAT-Sty b REARTRESNEZT 9ty h R, ¥TRI51793
@ Google K517

Google DA kL= H—E'2
A, Amazon $3 - Data Transfer

Amazon # 7Yz ¥ b Ak L—Y #—E2R (Data Transfer Service )
W amr-seyk

Google Cloud A 7—% v b 7047 A®D BigQuery A7 —¥ v k
@ Cloud Bigtable

2T =5 EY T 1 DEL NoSQL F—FX—2

() Informatica ¥ —% 0—%"
Q- RBEUTHMAAH . 100% BHOMRIE 35 L EDY -2 T,

Fivetran Data Pipelines
EEUTLEALDY—AT%5 5 EEHLT BigQuery A\DF—5 7O—EEBLLET

N

Pub/Sub 4 FRIUTv 3>
B0 BigQuery T—JILICF— 5 £ EEAL Pub/Sub Y TR U Ty a vEFRLET

e Datastream
MySQL. PostgreSQL. Oracle HEDY L= 3 F)L F—FR=AMEDUFILE AL COC LTV r—Ya>

Google Cloud



Data Fusion - Private Instance {# FFF(Z$ (75 DNS TOH £ Hi
fiz R

| | A—RH5—X
o TIHAR—IIRBURTY—REVDIZIHRAR o A2 TLA>Private network DT —4XY—RX P
B A BEIEELTEREAEE VOITTRRMRTT ALY

e IP7RLRERETIHELDT, Y—RAPIUID
TIAINF—N—FIZKBNNATSAVDEBRER
=

e Data Fusion 6.7.0 LA[& C#HI| A E[ Ak

Resolve domain nhames or hostnames



https://cloud.google.com/data-fusion/docs/how-to/resolve-domain-names

Composer - Airflow k') 77—& Deferrable operators

! ¥t
o T—H—DTAFIHBPICT—h—ROVNERER
LTRIDARSTHRIRTAZENTEE insert_query_job = BigQuerylnsertJobOperator(
o T—H—EIhEMIZF AL task_id="insert{_query_job",
. = configuration=
o fHEIZFIATEE "qugery":{
e Composer 2, ED. Airflow 2.2.5, 2.3.3L1[& TH| "query": INSERT ROWS_QUERY,
FA AT & "useLegacySql": False,
}
2
location=LOCATION,
| 1—R5—2R deferrable=True,
)

o IEZEHERY—E R(BigQuery / Dataproc) TE4T
LTOWTEDETRRENRND



! FE
e £TMString MIEH . data & attributes I
FATT&E
e JSON DataType D BEEZ(T5N 5
o IEMHE(T—EHAX)
o JSON BE#nE &1L

| A—R7—RX
e JSON T—%4%RERt 9 IZStreaming T
BigQuery [ZAN5

i

Field name

subscription_name

Type

message._id
publish_time
data

attributes

Pub/Sub - BigQuery Subscriptions JSON Type D HHR—Fk

STRING

STRING

TIMESTAMP

JSON

JSON

message_id
4

1394078

projects/839210930825/subsc..

projects/839210930825/subsc...

6335583816702330

6335710543489158

publish_time

2022-11-24 09:07:25.235000 U..

2022-11-24 09:17:55.651000 U...

2022-11-24 09:33:27.009000 U...

data
%

{col1”: *helld, "col2": "world’}

{"col1™: "abc", "col2": "def’}

{"col1™: "hello", "col2": "world’}

“valuel" key2":
*value2'googclient_schemae

{‘googclient_schemaname':

{"googclient_schemaencodin

g "JSON"'key1™:
“value1"googclient_scheman
ame":

“projects/tenishimdemo/sche

Google Cloud



BigQuery - Metadata Caching

! FE
o AIT—REX Yy Al TITYDINT+—IURE
ML
BigLake 7—7 /L& Object T—ILIZRLTHD CREATE EXTERNAL TABLE 'my_dataset.object_table"
Cloud Storage @')Z7_'4>7§|375<0)'Cj(§0) WITH CONNECTION ‘us.my-connection®
774 )LEHDBiglake T— 7 ILIZHH OPTIONS(
HAIRZHEE ATHE 30 4 ~7 BI) chject-netadate = SHLE .
')7&\J>1li$§ﬂ&§§]7ﬁ§%¢ﬂﬂﬁﬁ uris = ['gs://mybucket/*'],
max_staleness = INTERVAL 1 DAY,
metadata_cache_mode = 'AUTOMATIC'
);
| A—RF7—R

e Hive Partitioned table HE REDT7MILEELD
T—7 L% BigLake 7—7 JLEL TBigQuery Hh i
ERIZT VALY

Metadata Caching Performance

Google Cloud


https://cloud.google.com/bigquery/docs/biglake-intro#metadata_caching_for_performance

Dataproc Metastore - Administrator Interface

! FE
e (Dataproc Metastore 7 2vF L1z) Dataproc 4> Hive D> X2 X375 THDataproc Metastore [Z
RESN-ART—ADSROTENTELLIIC

e Read-only operation TTZE % & (roles/metastore.metadataQueryAdmin)
o AFT—HDYTY)

e Read and write operation (roles/metastore.metadataMutateAdmin)
o TFT—AR—X T—TINON—TFT4ao0asr—aVER
o T—TILEHDT—EAR—I~BE

Dataproc Metastore administrator interface



https://cloud.google.com/dataproc-metastore/docs/admin-interface

=T
Cloud Composer - Composer Local Development CLI tool

! ¥
o O—H/ILTEITENBApache Airflow IR1ETDAG DREMNTESLSIC

| A—RT—R
e DAGDTAK
o PyPI/N\yr—CDTAE
e Airflow configuration option ®T Ak



GA 2022-12-06

Cloud Composer - Environment snapshot / Scheduled
snapshot

| %51
e Composer REDFRELKED/NN\VIT7VT%E
GCS I\ yhANRE
| A—R—X . .
° ARL—230TIS—hoNEIR isaster Recovery
® %ﬁLL\/ ﬁ‘—*‘)a‘z'C%’Fﬁ‘ZLT:Composer i;%iﬁ(:xd"yj”/a‘yh Primary Region DR Region
*#E AT A ET, side-by-side 7T T—rEEH e |
m S Composer } omposer
° DRIZIHADITANLA =N environment . environment -
e DAGs

e DAG Runs history
e Environment settings



Cloud Data Fusion - Cloud Data Fusion 6.8.0

CDAP 6.8.01J1)—R

! ¥
e Dataplex Batch Source & Dataplex Sink 754 4> H GA

e Datastream ##| L 7= Oracle /5 BigQuery ~® Replication A% GA
o  GCS /N7y ZEH O Replication D4k
e BigQuery batch source pushdown H7R—k
e AND trigger ®HiR—k
e Replication job D/N\—23> 7y T L—FRIEXTELZWV=6H. FIALTWSIEEETE

Upgrading the Cloud Data Fusion version for Replication jobs is broken. Upgrading Replication jobs to
Cloud Data Fusion version 6.8.0 isn't recommended.

https://cdap.atlassian.net/wiki/spaces/DOCS/pages/1845067785/CDAP+Release+6.8.0 Google Cloud



Dataplex - Data Lineage

e Table DIKTFREREAIHRILE
e Datamart /ERL® SQL L FEZR AT BE

e BQ O U HDLRERAEE e
+ @ yuwlo3 . = @ ¢ > = @ yusbljoin . - @ £ e e
/' Use case Q
° Ejﬁi?_go)ﬁﬁgﬁ + @ yuwior

o T—ARHAHNFUREH



Cloud Composer - Data lineage

ECTE

e  Composer %1% T Dataplex data lineage
integration ZA -9 5 LT, lineage 1HERA
Data Lineage APl {2 TE#ESNh 5

e Xt version : Composer 2 (version 2.1.2+)
(Airflow version 2.2.5+) M &

e  Xffi operators : BigQuery, GCS Bi:E (links)

o Airflow #RIZEITDH T B Lineage 1FHRAH
EHEEIND (1-2 sec) BRFERYDINTH—< Y
RIZIEFELLGEWN

/ Use case
e Composer, Data Fusion, BigQuery, GCS, 7%&
EHEELTNATSAOEEBRELTEY., &0
Lineage &z #HMEEEL =L

For example, running the following task:

task = BigQueryInsertJobOperator(
task_id='snapshot_task',
dag=dag,
location='<dataset-location>",
configuration={
‘query': {
query': 'SELECT * FROM dataset.tableA'
uselLegacySql': False,
destinationTable': {
project_id': GCP_PROJECT,
dataset_id': 'dataset’,
table_id': 'tableB',

Results in creating the following lineage graph in Dataplex Ul:

% @ Q Q

@ tablea - - H|® » @ tables

Preview 2022-12-13

o

€D

Composer Air...

DETAILS RUNS

Name

composer_environment_nar

task_id
dag.id


https://cloud.google.com/composer/docs/composer-2/lineage-integration#supported-operators

Preview 2022

Cloud Composer - Data lineage

©  his s o partioned table, Leam more

SCHEMA DETAILS PREVIEW LINEAGE

/ Tips A he ide in other PE— Q¢

e Operator A%E179 % SQL 75‘%0)$$i§-5‘c‘<n%, o na
INSERT %2 & DER S A EBES N T S8 E B

BigQueryOperator(
task_id="t3_bq_write_to_github_agg"',
use_legacy_sql=False,
write_disposition='WRITE_TRUNCATE',
allow_large_results=True,
sq
#standardSQL
SELECT

"{{ yesterday_ds_nodash }}" as date,

repo,

SUM(stars) as stars_last_7_days,

SUM(IF(_PARTITIONTIME BETWEEN TIMESTAMP("{{ yesterday_ds }}")
AND TIMESTAMP("{{ yesterday_ds }}") ,
stars, null)) as stars_last_1_day,

SUM(forks) as forks_last_7_days,
SUM(IF(_PARTITIONTIME BETWEEN TIMESTAMP("{{ yesterday_ds }}")
AND TIMESTAMP("{{ yesterday_ds }}") ,
forks, null)) as forks_last_1_day
FROM

_PROJECT_ID_.github_trends.github_daily_metrics’
WHERE _PARTITIONTIME BETWEEN TIMESTAMP("{{ macros.ds_add(ds, -6) }}")
AND TIMESTAMP("{{ yesterday_ds }}")
GROUP BY

date,

reno

.replace('_PROJECT_ID_', PROJECT_ID),
destination_dataset_table='_PROJECT_ID_.github_trends.github_agg${{ yesterday_ds_nodash }}'.replace!
'_PROJECT_ID_', PROJECT_ID),

Name projects/10625

@ github_daily m.

e @ gihubages  +

Query

DETALLS RUNS

job_id aifflow_1671757819540913_d69bEfadES76:

7~

#standardsal )
SELECT

20221214" as date,

SUN(stars) as stars_last_7.
H(IF(_PARTITIONTIHE GETIEEN TINESTAMP(®2622-12-14")
TIMESTANP("2622-12-147) ,
stars, null)) as stars_last_1_day.
SUN(forks) as forks_last_7_days,
SUH(IF(_PARTITIONTIHE TINESTANP(*2622-12-14")
D TINESTANP("2622-12-14
forks, null)) as forks_la:
FRON
“my-project tetsuki-argolis. github_trends.github_daily_metrics
WHERE _PARTITIONTIME G THEEN TINESTANP(*2822-12-89")
TIMESTANP(*222-12-14")
GROUP BY

_1_day




BigQuery - query Cloud SQL with Private connection

= Google Cloud my-project-tetsuki-argolis v Q_ search Products, resources, docs (/)
4
/ #%1 @ Explorer +ADDDATA K 5 . x @ Editor - X @ *Unsavedquery2 = X - us-centrall.test-c..ion v X - Q@ 0@
4. . . > ‘ PEE——— ° ‘ CXI0) @savE - s2SHARE - (O SCHEDULE ~ &% MORE ~ @ Query completed
Ky . ype to searcl
e  {E3kIX Public connection M #&1=->7- Cloud ‘ ) DT + FroN EXTEAL QU et sest-comection :
Q Viewingall resources. Show starred resources only. 2 "select * fron infornation_schena. tables;");
- N .
N\ ~ my-projecttetsuki-argolis H
SQL IZx49 % Federated Query A\ Private o * i
. v - Extemal connections
C —_ L I ,—l—‘
On n eCt | On ( ~ :E, x\ ’L‘\ (C] aws-us-east-1.my-connection-20220408 ¥ i
o« aws-us-east-1.my-connection-20220428 * i
‘aws-us-east-1.my-connection-20220428b ¥ Press Alt+F1 for Accessibility Option
8ifs s gast ipiic-connection svE ortolls i Query results i SAVE RESULTS ~ fi EXPLOREDATA ~ O
/ Use case 4 T TSR o 5 §
: JOB INFORMATION RESULTS JsoN EXECUTION DETAILS ExecuTIoN GRAPH [EEETER
us-central1.demo-connection-mysql ¥
. &
° C:I ou d SQL E Fz_ﬁ iﬁﬁ W 0) ﬁ—c\\ *lj m (Prlvate ss-contalt my-connection sored-procedure-spark % § Row | TABLE_CATALOG , TABLE_SCHEMA |, TABLENAVE |, TABLETYPE , el
1 def mysql audit_log_rules BASE TABLE Innol
N us-central1.my-connection-stored-procedure-spar... ¥y &
. N \ =l 3 2 def mysql audit_log_rules_expanded BASE TABLE Innol
onnection €— &1k C B — -
~ Y 3 def mysql audit_log_supported_ops BASE TABLE Innol
. — Z\ P ue-csntrell.raw:zone-us-oantral] L 4 def mysal cloudsal_replica_index BASE TABLE Innol
BigQuery HAWTT—4% 17U =0y . o
o us-east1.my-connection-rkin-reservation-update-u.. ¥¢ $
us.my-connection ot 5 def mysal columns._priv BASE TABLE Innol
unmpscommadiionsgascaiifo "t 6 def mysal component BASE TABLE nnol
. 7 def mysql db BASE TABLE Innol
us.my-connection-jp-geolonia P
8 def mysql default_roles BASE TABLE Innol
us.my-connection-rktn-reservation-update W i
9 def mysql engine_cost BASE TABLE Innol
us.my_connection_mysal Yo i 10 def mysal func BASE TABLE nnol
> @ saved queries (7) 11 def mysql general_log BASE TABLE csv
» [ ccPQuickstart P ] 12 def mysql global_grants BASE TABLE Innol
» [ actual_iowa_daily % i 13 def mysal gtid_executed BASE TABLE Innol
= — “ 14 def mysql heartbeat BASE TABLE Innol

Google Cloud
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Preview 2022-10-

Explore query results in Colab

BISAVE v  +2SHARE ~ (D SCHEDULE ~ %8 MORE ~ @ Query completed

bl

1 SELECT * FROM bigqu githu

| 451
e BigQuery @ SQL E1T#58 % Colab Notebooks T Queryresuts Pp—

/ \ JOB INFORMATION RESULTS JSON Explore with Sheets &
> — Analyze big data with a live connection in a familiar spreadsheet tool.
7] Row reposi.u L te.  rep repos
1 httpsi//github.com/hadley/test. we 200 Explore with Data Studio 2
Visualize results and create live dashboards from your data
2 https//github.com/liftoff/Gate..  true 20

Explore with Colab Notebook
Exlore and visalize withPython

2011/02/07 03:32:05 -0800 tue  Arich Wby APl and DSL for the

| A—R5—R s =
e BigQuery [IZT—42MNEFY Colab TT—42H 1T
ADZRAIERITLTND

~ Reference SQL syntax from the original job

the jobs. query 1o return the SQL syntax from the job. This can be copied from the output cell below to edit the query now or in the
future. Alternatively, you can use back to BigQuery to edit the query within the BigQuery user interface.

job. query)

T FROMbigquery-public-dota. scrp

~ Result set loaded from BigQuery job as a DataFrame

Query results are referenced from the Job ID ran from BigQuery and the query does not need to be re-run to explore results. The to_datafrane
‘downloads the results to a Pandas DataFrame by using the BigQuery Storage AP
To edit query syntax, you can do so from the BigQuery SQL editor or i the optional: sections below.
rveoadE

Explore data in Colab



https://cloud.google.com/bigquery/docs/explore-data-colab

Stored procedure for Apache Spark

PySpark O—RFZ#EZE BV =REDXNPRFDER

CREATE OR REPLACE PROCEDURE my_bg_project.my_dataset.spark_proc()
WITH CONNECTION ‘my-project-id.us.my-connection’
OPTIONS(engine="SPARK")
LANGUAGE PYTHON AS R"""

/ "F#ﬁgl from pyspark.sql import SparkSession

° Bnguery 75\6 SQL —G Apache Spark O) pyspark spark = SparkSession.builder.appName("spark-bigquery-demo").getOrCreate()
S S ~ S — # Load d from BigQuery.
O):_I\75\ZI\7I\7°DV_V—VtL/—C£‘?TEIﬁE worzz = :Zrk.read%?or:a)t/(“bigquery") \

.option("table", "bigquery-public-data:samples.shakespeare”) \

o FETIRIZEIZII Dataproc ZHEETED Aosd0)

words.createOrReplaceTempView("words")

# Perform word count.
/ :L_Z/T_Z word_count = words.select('word', 'word_count').groupBy( 'word').sum( 'word_count')
word_count.show()

L Pyspark f%%éhf:'j-ﬁﬂ—lsb§% L) sBigOuery word_count.printSchema()
@U_an—P&ﬁél{T@%(:E% # Saving the data to BigQuery

word_count.write.format("bigquery") \
.option("“writeMethod”, "direct") \
.save( "wordcount_dataset.wordcount_output")

/

=z
[=]
TN 2N

e Scala [ZFRX%tiS GCS I2#2 PySpark I—F£ 8T 3/8—>

CREATE PROCEDURE my_bq_project.my_dataset.spark_proc()
WITH CONNECTION ‘my-project-id.us.my-connection’

ADaChe Spark @XI\TP 7°D:/—:)—‘(t€13§g1’ﬁ'd—é OPTIONS(engine="SPARK", main_file_uri="gs://my-bucket/my-pyspark-main.py")

LANGUAGE PYTHON

Neo

Connect to Apache Spark Google Cloud



https://cloud.google.com/bigquery/docs/spark-procedures?hl=ja
https://cloud.google.com/bigquery/docs/connect-to-spark

Analytics Hub

/ ##ﬁgl Analytics Hub
o HMBDEREZHBATT RENTERELET — — —
BT —EAXBT YN TH— L Q — y( - Q :
o TITH—ERT, THREHEHRET. %27 — L —E — .
(Z-L'i\’ﬁﬁfﬁﬁ E Publish EE N IQuey
e Google M Public Dataset &M THHETHHT = —
LTES = < _ 8l =
e Dataplex(Data Catalog) i & CIRZF AIHE(C f— =
o ILHINET—AHADYITRVITLaon—EL —
BB ANETREI
| 1—RH—2
o BHUHDT—HZEMtITIRHLINEL
o HBANOT—AXEDEILIY—ERE Analytics Hub OB

Google Cloud


https://cloud.google.com/bigquery/docs/analytics-hub-introduction

Preview 2022-10-24

BigQuery - Bl Engine DLWV v aR—k AR)yH R

!
e Bl Engine Top Tables Cached Bytes
o LEHDT—TLDFryiatkD/NAMK
e Bl Engine Fallback Count
o  BlEngine ZFIALGEM =0T DEIIT
87
o [REZ&IZRTFEAHEE

| A—R7—2A
e BlEngine NEMIZFIASNTNEHDFER
e BMOT—TLHAFryiadntTulrsh
e BlEngine M%hE% 5

Bl Engine Top Tables Cached Bytes

ccccccccccccccccccc
aaaaaaaaaaaaaaaaaaaaaa

aaaaaa

Bl Engine Fallback Count

by reason (sum) 1 mininterval (rate)

Oct 27,2022, 11:33:50 PM
—® OTHER_REASON 0.0167/s
—M INSUFFICIENT. _RESERVATION

g8 reason value W
—a D INSUFFICIENT_RESERVATION

—e [[] OTHER_REASON 0.0167/s




BigQuery - Search Index

| ¥
o TEXRMIUTYIRIZEYT—T LD LEEIZHETEDXFH%E
B®RR
o JFIAMNFHTET—IILEHAIOERIZEE
e  STRING & Native JSSON T—4A(Zxt i Search IndexM {ERX
o HEFH®M SEARCH Ba#h#x iR/t
o  RE|DAVTFURIL BigQuery HNEEIRIIZEHE -
C C _index 0 ;
. 2Oy ORI FE S TR M L REATE SEARCH INDEX my_index ON Logs(ALL COLUMNS)
e Tokyo U—2a>TH{EHTREIC
j1—2 5 —2 Search IndexZF|HLI-1#& &
o OJDH SELECT * FROM Logs WHERE SEARCH(Logs, 'bar');

o tXxaUTAEE
o ERMOBULXFIKRE

/ IR
o HUVEWMEROFIAMREDFFIAVRDERICIERTIG

Introduction to Search In BigQuery
Google Cloud



https://cloud.google.com/bigquery/docs/search-intro

BigQuery - ') E—rE#

| 5
e SQL Hi5 Cloud Functions / Cloud Run 31T RI &E
e BQOIA—YEZEBYMTEETETLHLLIENELET
AE (4L EBAPIDFEUAHL)
o HBHOEETEEMEE Node,js, Python, Go, Java,
Net, Ruby, PHP)
e VPC-SC MHR—k

| A—RF7—X
e SQLT
o Cloud DLP TE41t. BRIt
o [ER. BiE. BAEEE API OFIA
o ELT CTTEAHAANN LKLY T—FTIFvDIUT
Uik

GA 2022-10-18

Cloud Functions TN EE

import json
_MAX_LOSSLESS=90087199254740992

def remote_add(request):
try:

return_value = []

request_json = request.get_json()

calls = request_json['calls"]

for call in calls:

return_value.append(sum([int(x) if isinstance(x, str) else x for x in call if x

is not Nonel))

replies = [str(x) if x > _MAX_LOSSLESS or x < -_MAX_LOSSLESS else x for x in
return_value]

return_json = json.dumps( { "replies"” : replies} )

return return_json
except Exception as inst:

return json.dumps( { "errorMessage": 'something unexpected in input' } ), 460

BigQuery T E—FEI$ D 1ERL

CREATE OR REPLACE FUNCTION demo_dataset.remote_add(x INT64, y INT64)
RETURNS INT64

REMOTE WITH CONNECTION “tetsu-project@1.us.remote_add_connection’
OPTIONS (endpoint =
"https://us-centrall-tetsu-project@1.cloudfunctions.net/remote_add');

SQLMBRAT

SELECT val, demo_dataset.remote_add(val, 2)
FROM UNNEST([NULL,2,3,5,8]) AS val;

JE—LERDEE


https://cloud.google.com/bigquery/docs/reference/standard-sql/remote-functions

BigQuery - Object Tables

C Field name Type Mode
uri STRING NULLABLE
generation INTEGER NULLABLE
/cl:#'ﬁ& content_type STRING NULLABLE
e BigQuery T Cloud Storage LD IEEEILT—4 size INTEGER NULLABLE
% SQL TH#ral el md5_hash STRING NULLABLE
77,{)1/0)}9-7-_9:%*&0)1%1:# updated TIMESTAMP NULLABLE
Data ELVOERELSI LB ERATAE TBQML &—#&IZF| = il
STRING NULLABLE
AT AE
X . . X value STRING NULLABLE
e Signed Object URL & 4 kL . Remote function~
i B 1
o Bnguery @t#:l_ljj_'zf:bﬁﬁﬁ E_I-ﬁE CREATE TABLE my_dataset.my_inference_results AS
SELECT uri, content_type, vision_feature
FROM ML.PREDICT(
/:L_Z/T_Z MODEL my_dataset.vision_model,
° Cloud Storage J:O)Fﬂ{% i}]@%d)j?'f)b@QL SELECT ML.DECODE_IMAGE(data) AS vision_input

FROM my_dataset.object_table

EESOTHHMEEICNTTHNT S .
o ER. BEZFDI7A/ILEBigQuery LOZDHhD
F—RENTHHETHHTS Introduction to object tables

Google Cloud



https://cloud.google.com/bigquery/docs/object-table-introduction

GA 2023-01-03

BigQuery ML - Vertex Al Model Registry ED#E &

EEZE

Vertex Al Model Registry [Z BigQuery ML

[ J
ETIWEERLTEE, N\—Y3=0)  E=
R)TTED

o EERLI-ET /L% Vertex Al Endpoints ~T
JoA

o FHEIEIEDLLE. BN TES

/ Use case

e BigQuery THERLT-ETILZEEL Vertex AIT
FTUoSAOFRET S

e BigQuery ML =& &71= ML Ops

e Dataform (preview) TT—A2EETILEE LKL

AT =S5 45

CREATE MODEL bgmlga4.churn_logreg

OPTIONS(

MODEL_REGISTRY="vertex_ai",
vertex_ai_model_id="bqmlga4_churn_logreg",
MODEL_TYPE="LOGISTIC_REG",
INPUT_LABEL_COLS=["churned"]

) AS

SELECT (#&H#8)

CREATE MODEL bgmlga4.churn_logreg2
OPTIONS(

MODEL_REGISTRY="vertex_ai",
vertex_ai_model_id="bqmlga4_churn_logreg”,
MODEL_TYPE="LOGISTIC_REG",
INPUT_LABEL_COLS=["churned"]

) AS

SELECT (#&#8)

< bgmlga4_churn_logreg /' EDIT DETAILS

Model description

VersionID Alias

1 @ default

SRR D LLB

Model Registry [Z2 %

nnnnnnnnnnnnn




BigQuery ML - Vision model D EH{E 7 #7 D H7R—k

CREATE MODEL my_dataset.my_vision_model

) OPTIONS(
| 1 B . ‘ model_type = 'TENSORFLOW',
e Vision model & import &L T BigQuery ML T model_path =
ATV DRE P OCR EMATEE

: 'gs://my_bucket/my_model_folder/*");
e BigQuery @ Object T—7JILTGCS LD T7

AWIZT IR
e Tensorflow 7L
o ImageNet SELECT * FROM
o ResNet 50 ML .PREDICT(
/ Use case MODEL my_dataset.vision_model,
e BigQuery ML TEZDHEROXFTDREET S (SELECT uri, ML.DECODE_IMAGE(data) AS input

FROM my_dataset.object_table)
);

Preview FIFHEELA#A form



https://cloud.google.com/bigquery-ml/docs/release-notes

Preview 2023-01-17

BigQuery ML - Sparse Input ®HR—k

! ¥
o (EMNFELAEELOFITETHST—RITH
FTHN——TIZBITHERMELARES
N5 (1 hot-encodingiE EICK>THRAET S
ZHD0 DERKEELTD)
e Array [STRUCT < int, numerical>] T
Sparse EATI) EHENEMICRTE

/ Use case
o BHOATIVEHEZL DT —ITETILEL
L—=259%

Support sparse input for feature columns
Sparse Features Support in BigQuery

bigquery features hello now sparse supports world

Hello World 0 0 1 0 0 0 1

BigQuery supports sparse features now 1 1 0 1 1 1 0

ARRAY<STRUCT<k INT64, v INT64>> THT &
Hello World (X, [(2, 1), (6, 1)]
BigQuery supports .... [&. [[0,1],[1,1],[3,11,[4,11.[5,1]]


https://cloud.google.com/bigquery-ml/docs/reference/standard-sql/bigqueryml-input-feature-types#split-inputs
https://cloud.google.com/blog/topics/developers-practitioners/sparse-features-support-in-bigquery

Preview 2023-01-17

BigQuery ML - ARIMA_PLUS_XREG E£F /)L

| 1
o ZLEERFRIITFRIMNTEEIZ
o HE.HTI).EIOEEBHEHEIOO=T
o
o ZHIDMHERPLIKRBDHEHELZEARIM PLUSE
TILDWEEELFERATEDS
e Reservation M & TH|FAAIEE

/ Use case
o ZBEESMITICKARBERFHIFA

STRMILDARET Ao DL ESHZRTI T
The CREATE MODEL statement for the ARIMA _PLUS XREG model

CREATE OR REPLACE MODEL

“bgml_tutorial.seattle_pm25_xreg_model"’

OPTIONS (
MODEL_TYPE = 'ARIMA_PLUS_XREG',
time_series_timestamp_col = 'date’,
time_series_data_col = 'pm25")
AS
SELECT
date,
pm25,
temperature,
wind_speed
FROM

‘bgml_tutorial.seattle_air_quality_daily"

WHERE

date

BETWEEN DATE('2012-01-01")
AND DATE('2020-12-31")

Google Cloud


https://cloud.google.com/bigquery-ml/docs/arima-plus-xreg-single-time-series-forecasting-tutorial?hl=ja
https://cloud.google.com/bigquery-ml/docs/reference/standard-sql/bigqueryml-syntax-create-multivariate-time-series

GA 2023-01-19

BigQuery ML - Vertex Al Pipelines T®

BigQuery ML @Y R—R2k

! ¥
o 20 LLEDaVKR—RUIHFIFATTHE
o SATSAUDART—ADISYF LY B A
o \Vertex AlDAUSAVFRGE D —LLRTE
EEATEEIC

/ Use case
e Vertex Al Pipeline T BigQuery ML #& & 1=ML
DINATSAEERT B

google cloud pipeline components.vil.bigquery
module

FELaOVR—RUE

BigqueryQueryJobOp
BigqueryCreateModelJobOp
BigqueryExportModelJobOp
BigqueryPredictModelJobOp
BigqueryEvaluateModelJobOp
BigqueryDropModelJobOp
BigqueryEvaluateModelJobOp
BigqueryExplainForecastModelJobOp
BigqueryExplainPredictModelJobOp
BigqueryForecastModelJobOp


https://google-cloud-pipeline-components.readthedocs.io/en/google-cloud-pipeline-components-1.0.14/google_cloud_pipeline_components.v1.bigquery.html#module-google_cloud_pipeline_components.v1.bigquery
https://google-cloud-pipeline-components.readthedocs.io/en/google-cloud-pipeline-components-1.0.14/google_cloud_pipeline_components.v1.bigquery.html#module-google_cloud_pipeline_components.v1.bigquery

Appendix
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Cloud Composer

October 06, 2022

Starting from January 2023, the default version for new Cloud Composer environments
changes from Cloud Composer 1 to Cloud Composer 2. New environments will use the
latest Cloud Composer 2 version with the default Airflow 2 version ( composer-2-
airflow-2 ). Currently, the default version is composer-1-airflow-1.10.15.

Dataproc

October 03, 2022

Preemptible SPOT VMs can be used as secondary workers in a Dataproc cluster. Unlike
legacy preemptible VMs with a 24-hour maximum lifetime, Spot VMs have no maximum
lifetime.

Google Cloud
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BigQuery

2022/11/14

The slot estimator helps you manage slot capacity based on historical performance metrics. This feature
is now generally available (GA).

Dataproc
2022/11/14

If a Dataproc Metastore service uses the gRPC endpoint protocol, a Dataproc or self-managed cluster
located in any region can attach to the service.

2022/11/17

Dataproc Serverless for Spark supports Spark and System metrics. These metrics are enabled by default.
Spark driver and executor metrics can be customised using overrides.

Google Cloud
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Pub/Sub

2022/1211

Exactly once delivery is now GA.



T D1t

BigQuery
2022/12/8

The demo query guide helps you query a public dataset from Google Trends and is now in preview.

Data Fusion

2022/11/30

Cloud Data Fusion version 6.4 is no longer supported as of December 1, 2022. You should upgrade your
instances to run in a supported version. For instructions, see Upgrading your Cloud Data Fusion
environment.

2022/12/01

Google Cloud Platform Plugins version 0.20.4 is generally available (GA) in Cloud Data Fusion versions
6.7.1 and 6.7.2. This version includes Dataplex Source and Sink plugins in GA. For more information, see
the CDAP Hub release log.

Google Cloud Platform Plugins version 0.19.3 is generally available (GA) in Cloud Data Fusion version
6.6.0. This version includes Dataplex Source and Sink plugins in GA. For more information, see the CDAP
Hub release log.

Google Cloud
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December 22, 2022

The Lineage tab in the table properties page lets you track how your data moves and transforms through
BigQuery. This feature is now in preview.

BigQuery

-} BigQuery now blocks saving query results to Google Drive from projects inside a VPC Service Controls

protected perimeter.

PubSub Lite December 19, 2022

Pub/Sub Lite now supports export subscriptions. You can use an export subscription to export Pub/Sub
Lite messages to a destination Pub/Sub topic. This feature is generally available (GA).

Google Cloud
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BigQuery

The following geography functions are now generally available (GA):

e ST_ISCLOSED :Returns TRUE for a non-empty geography, where each element in the geography
has an empty boundary.

e ST_ISRING: Checks if a geography is a linestring and if the linestring is both closed and simple.

Dataproc

Dataproc Serverless for Spark now supports spark.dataproc.diagnostics.enabled property that
enables auto diagnostics on Batch failure. Note that enabling auto diagnostics will hold compute and
storage quota after Batch is complete and until diagnostics is finished.

Google Cloud
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BigQuery ML Jan 03

7:1} Customers can use BigQuery ML to train and run models on BigLake in Cloud Storage. See Data Cloud
Blog and End to end unstructured data use cases demo.

Dataflow Jan 03

Starting in version 2023-01-03-RC00, the Google-provided Dataflow templates support ES6 syntax for
JavaScript user-defined functions (UDFs). This change is backwards-compatible. ES5 syntax and existing
user-defined functions are still supported.

When you run Google-provided templates using the latest version, your jobs are upgraded automatically
on restart. If you want to keep running an earlier version of a template, when you run the template, specify
version 2022-12-15-88_RC00 or earlier.

Google Cloud
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Cloud Data Fusion Jan0O5

FEATURE The SAP SuccessFactors Batch Source plugin is available in Preview. You can connect your data pipeline
to an SAP SuccessFactors Source and a BigQuery Sink with this plugin in Cloud Data Fusion versions
6.5.1 and later.

Google Cloud
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Cloud Composer
January 25, 2023

Airflow 2.4.3 is available in Cloud Composer images.

Google Cloud
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February 01, 2023

The BigQuery Data Transfer Service can now transfer data from Azure Blob
Storage into BigQuery. This feature is now in preview.

January 31, 2023 =

Azure workload identity federation is now generally available (GA) for BigQuery
Omni connections. You can now create a connection for federated identity using

Google Cloud console.

' Cloud console updates: When you create datasets, select locations to run
specific queries, or create exchanges in Analytics Hub, you now see separate
options for multi-region and specific regions. Based on your selection, you see a
list with more options.

January 30, 2023

You can search for BigQuery partners in the BigQuery Partner Center. This
feature is in Preview. Google Cloud
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