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CREATE MATERIALIZED VIEW dataset.mv
OPTIONS (
enable_refresh = true,
refresh_interval_minutes = 60,
max_staleness = INTERVAL "4" HOUR,
allow_non_incremental_definition = true)

AS SELECT
s_store_sk,
SUM(ss_net_paid) AS sum_sales,
APPROX_QUANTILES(ss_net_paid, 2)[safe_offset(1)] median
FROM dataset.store

LEFT OUTER JOIN dataset.store_sales
ON ss_store_sk = s_store_sk

GROUP BY s_store_sk

HAVING median < 40 OR median is NULL ;

Non Incremental Materialized View

Google Cloud


https://cloud.google.com/bigquery/docs/materialized-views-create#non-incremental

BigQuery - Rounding mode

Round () BSIZA T ar NN, BEALHERFTALYD) IZXT G

| B CREATE TABLE mydataset.mytable (

. - . x NUMERIC(5,2) OPTIONS
o IZHEMZE Round IZHDZ . BigQuery [E/35A—2{kEnT= (rounding_mode='ROUND_HALF_EVEN'),

. — K y NUMERIC(5,2) OPTIONS
NUMERIC 7= BlGNUMEBIC gl““ﬁ?_é Round €—Fk (rounding_mode="ROUND_HALF_AWAY_FROM_ZERO")
ROUND_HALF _EVEN Z#HHR—r3 5L EYELT ;

o GA:T—TJI. T—REYNEMNTTIHILFDE—RDHEERT#E
[z

/ J_ X 7 Z The option list specifies options for the dataset. Specify the options in the following format: NAME=VALUE, ...

° ﬁf%ﬁl@ﬂ&)(:ﬁﬂ L,'CZE E ®E1¢ﬁ§5)61§‘3 (ﬁ%ﬂ%@%) The following options are supported:

schema_set_options_list

NAME VALUE Details

default_kms_key_  STRING Specifies the default Cloud KMS key for encrypting table data in this dataset.
name You can override this value when you create a table.

default_ FLOAT64 Specifies the default expiration time, in days, for table partitions in this
partition_ dataset. You can override this value when you create a table.

expiration_days

default_rounding_ STRING Example: default_rounding_mode = "ROUND_HALF_EVEN"
mode
This specifies the defaultRoundingMode that is used for new tables
created in this dataset. It does not impact existing tables. The following values
are supported
ROUND ( NUMERIC "2.25" ; 1 ) " ROUND_HALF_EVEN e ) 2.2 « "ROUND_HALF_AWAY_FROM_ZERO": Halfway cases are rounded away
from zero. For example, 2.25 is rounded to 2.3, and 2.25 is rounded to 2.3

« "ROUND_HALF_EVEN": Halfway cases are rounded towards the nearest

ROUND (NUMERIC “2.35", 1, "ROUND_HALF_EVEN") 24 even digit. For example, 2.25 is rounded to 2.2 and -2.25 is rounded to -2.2.

ROUND(NUMERIC “2.251", 1, "ROUND_HALF_EVEN") 23

Google Cloud
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BigQuery - Table Clones

Read Only @ Table Snapshot [ZINZ T, E#al&E%iTable clones HY GA [Z73YFELT: !
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E%F_Z I‘fd: E) Cost for base table is Cost for snapshot is Cost for clone is

original + new +
changed - deleted data
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data deleted from or
changed in base table

changed data + new

data

No additional cost
(over base table)
when clone and
snapshot are created

New storage cost is
based on base table
data + added, deleted
and changed data
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BigQuery - use configuration YAML files to transform SQL code
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e S3,Azure Storage M 5T —%% LOAD 9 5F&IZ. CTAS 4> Insert into

select AAZEATHIET MEBELRT —RIDHIEETED
/IR

o T—74I%. aws-us-east-1 & azure-eastus2 @ BigQuery Omni 'J—3>
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e  CREATE TABLE RT—hkA> & CREATE TABLE IF NOT EXISTS R7—hk A
UM EHR—bENTULVEE A D CREATE OR REPLACE TABLE R 7—k 4
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BigQuery - INSERT INTO SELECT from S3, Azure Blob Storage

CREATE OR REPLACE TABLE
myotherdataset.ordersof92 AS
SEISEGT
*
FROM
myawsdataset.orders
WHERE
1_commitdate >= '1992-01-01"'
AND

1_commitdate <= '1992-12-31";

INSERT INTO
myotherdataset.ordersof93
SELECT
*
FROM
myawsdataset.orders
WHERE
1_commitdate >= '1993-01-01"'

AND 1_commitdate <= '1993-12-31";



BigQuery - Partitioning and clustering recommender
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https://cloud.google.com/bigquery/docs/view-partition-cluster-recommendations?hl=ja

BigQuery - VTR DY —k
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1 SELECT * FROM
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bigquery-public-data.baseball.schedules

Preview 2023-05-

LIMIT 1008

RESULTS JSON

awayTeamld ~

80715d0d-0d2a-450f-a970-1b9...
80715d0d-0d2a-450f-a970-1b9...
481dfe7e-5dab-46ab-a49f-9dc...
55714da8-fcaf-4574-8443-59bf ..
aa34eled-f342-4ec6-b774-c79...
d52d5339-cbdd-43f3-9dfa-ad2f...
575c19b7-4052-41¢2-9f0a-1c5...
dcfd5266-00ce-442¢c-bc09-264..
27a59d3b-ff7c-48ea-b016-479...
f246a5e5-afdb-479c-9aaa-c68...

EXECUTION DETAILS

a

awayTeamName ’
Indians

Indians

Pirates

Cubs

Twins

Padres

Tigers

Brewers

Athletics

Mets

EXECUTION GRAPH

startTime v
2016-10-03 1 Sort
2016-10-02 19:15:00 UTC

uTc

2016-10-02 19:15:00 UTC
2016-10-02 19:10:00 UTC
2016-10-02 19:10:00 UTC
2016-10-02 19:10:00 UTC
2016-10-02 19:10:00 UTC
2016-10-02 19:10:00 UTC
2016-10-02 19:10:00 UTC
2016-10-02 19:05:00 UTC

Google Cloud



Dataplex - Auto Data Quality / Data Profile D& Z
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Scope

Preview 2023-05-19

~ Scope *
‘ Entire data

Sampling size *
[ All data
S 1%

C 5%
10%
15%
20%

Custom



BigQuery - Object Tables
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e Signed Object URL &4 %L . Remote function

~NETEBTRE
e BigQuery O+ )T EAREE

| A—RAH5—X

e Cloud Storage LDER . BIEZF DT 71 )LESQL

EEOSTHBEB AT TOIT S

o ER. BEZFDI7A/ILEBigQuery LOZDHhD

T—EENMTHEHETAHT S

C Field name
uri
generation
content_type
size
md5_hash
updated

w metadata

name

value

Type
STRING
INTEGER
STRING
INTEGER
STRING
TIMESTAMP
RECORD
STRING

STRING

Mode

NULLABLE
NULLABLE
NULLABLE
NULLABLE
NULLABLE
NULLABLE
REPEATED
NULLABLE

NULLABLE

CREATE TABLE my_dataset.my_inference_results AS

SELECT uri, content_type, vision_feature

FROM ML.PREDICT(

MODEL my_dataset.vision_model,
SELECT ML.DECODE_IMAGE(data) AS vision_input
FROM my_dataset.object_table
)i

Introduction to object tables



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

BigQuery - Differential privacy

BEANEROBHBNEH=ODER TS\ —HIE

| 51

o ENTSANI—FRETLE 11—
HY. T—ADERILIZERTESD DD
ERNT AN —EKFHE(AVGC,
COUNT. SUM, PERCENTILE_CONT) A%
BENTULET, FHICOVLTIE, RDK
EvoESBLTIIESL

o JARFEBMIBIET,. T34 —%HF

i&

| A—R7—R
e Query D#ERT—AEYMIFLT. 73
AN —RENDLEGIZE

SELECT
item,

GROUP BY item;

Query results

JOB INFORMATION

Row item
4
1 pen
2 pencil

3 scissors

CREATE 0
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT
SELECT

Differential Priva

AVG(quantity) average_quantity
FROM demo_differential_privacy_us_centrall.professors

RESULTS JSON

4 average_quantity
19.3333333333333...
36.0
8.0

https://cloud.google.com/bigquery/docs/reference/standard-sql/query-syntax#dp_clause

Preview 2023-05-08

R REPLACE TABLE professors AS (
101 id, "pencil" item, 24 quantity UNION ALL

123, "pen", 16 UNION ALL

123, "pencil", 10 UNION ALL

123, "pencil", 38 UNION ALL

181, "pen", 19 UNION ALL

101, "pen", 23 UNION ALL

130, "scissors", 8 UNION ALL

1605), el 720) 5

cy %L Differential Privacy &Y

1 -- This gets the average number of items requested per professor and adds

2 noise to the results

3 SELECT

4 WITH DIFFERENTIAL_PRIVACY

5 OPTIONS(epsilon=10, delta=.681, max_groups_contributed=2, privacy_unit_column=id)
6 item,

7 AVG(quantity, contribution_bounds_per_group => (8,106)) average_quantity

8 FROM demo_differential_privacy_us_centrall.professors

9 GROUP BY item;

Query results & sAv
EXECUTION DETAILS EXECL
JOB INFORMATION RESULTS JSON EXECUTION DETAILS EXECUTION GRAPH
Row item , average_quantit
1 pen 36.7632053.
2 pencil 38.2609134.

Google Cloud


https://cloud.google.com/bigquery/docs/reference/standard-sql/query-syntax#dp_clause

BigQuery - Bl Engine Dashboard Metrics

Bl Engine MFIFAFE L RBEILDF=HDSHFEMMA AN VI RELTCA ENFELT

! Fr
[ ) BI Engine *”ml_-'j:':¥ﬁ'l,l,\ DaShboard Resource Metric Details

MetriCS 75‘ E’I’Lé J: j ‘ Z BigQuery Reservation Total Bytes Total capacity allocated to one Google Cloud project
o Project
o Bl Engine Top Tables Cached Bytes
. BigQuery Reservation Used Bytes Total capacity used in one Google Cloud project
o Bl Engine Query Fallback Count Project
o Query Execution COU nt BigQuery Bl Engine Top Tables Cached Cache usage per table. This metric displays the top N tables per region report
Project Bytes usage.
(
/ l—xb‘—x BigQuery Bl Engine Query Queries The amount of queries that did not use Bl Engine as a rate. You can set the Group By
. = . Fallback Count option to reason to separate the count into different fallback reasons, including:
e Bl Engine O Preferred Tables #{#>Tii#LL (Preview) EP——
S > —_— S = & ~ ~
WA EDT—TIVEEET HARENHOMLA « INSUFFICTENT_RESERVATION
l, \ * UNSUPPORTED_SQL_TEXT

e BlEngine HENBLDEATEBESN=NE - TWUT_To0_Larce
e OTHER_REASON

EHELT=LY \_ J
e BigQuery A TETEINT= Query #ZEBHELT=
BigQuery Query execution Queries The number of queries executed.

l/ \ count (Preview)

N
J

https://cloud.google.com/bigguery/docs/bi-engine-monitor#metrics
https://cloud.google.com/bigguery/docs/monitoring-dashboard#metrics Google Cloud


https://cloud.google.com/bigquery/docs/bi-engine-monitor#metrics
https://cloud.google.com/bigquery/docs/monitoring-dashboard#metrics

GA 2023-05-09

BigQuery - External Query SQL pushdown

s\ &R —R (23t BFederated Query AR - REE CREILSNFELT-

T
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AT 5T AN e ETREEIXMYEIREN D
SQL Ty aZouIzld, 5IDTIL—=(SELECT A1) £T4IL5—D Ty
2a% U (WHERE G)) DEANEENET

e SQL Ty aAHuulk, I RTDFederated Query DHEYDEIEZE LHHD
SELECT *FROMT VTV ITHERAINET

o Tyl aFIUITFHRAHYET . 2EAIK TRTOT—2EN T ILE—
TyiaZ o THR—FSNTVEDITTIEHYFERA

| A—RA5—X

e  CloudSQL*° Cloud Spanner [Z# (¥ TLV4 Federated Query [TDULVTaXk
-MEREE =B L=

https://cloud.google.com/blog/products/data-analytics/exploring-new-features-in-bigquery-federated-queries

BigQuery

SELECT COUNT(*) FROM

(Select * from
EXTERNAL_QUERY("<connection>",
"select * from operations_table")

b
where a = 'Y'
and b not in ('COMPLETE','CANCELLED') and c = 'Y'; "

Cloud SQL- 7y a9V iL

SELECTR*
FROM operations_table

CloudSQL-7y>a¥9ovHb

SELECT

g,

"p

nen
FROM

SENEGTE

FROM operations_table) t
WHERE

(("a" = $1)

AND (NOT "b" IN ($2,

$3))
AND ("c" = $4))

o

0

]


https://cloud.google.com/blog/products/data-analytics/exploring-new-features-in-bigquery-federated-queries

Preview 2023-06-15

BigQuery - integrates with Vertex LLMs

BigQuery ML #i T2 P hiVertex LLM L& S . BigQuery HNSEET X AR EIFERTEDLSIRYET

I F

Vertex Model Garden 3 Vertex Al text-bison LLM %;EH
9 5H LLYML.GENERATE_TEXT B%k

BigQuery ML #iT> P hVertex LLM &S, 21—
H—I3EFREETINERS ERLKT I RAMUB AR VEELT
TEHELO1T7%Y BigQuery Mo BEETHF AN REE (X
ERTEDLIICHD

| 1 —RX—X

Sentiment Analysis - TR THD1—H—JAVFDREES
WEET

Enrichment - ZEEQOEH#ZT—2 v IEM
Summarization - T—32tYrADTFRALDEL
Classification - T—2tYcADTFRANE 724

Entity Extraction - T—2 VDS EBLEI T T1%H
H

1. Register the model as a remote model

CREATE MODEL my_ project.my_company.llm model
REMOTE WITH CONNECTION my_project.us.remote_connection_name
OPTIONS (remote_service_type = 'CLOUD_AI_LARGE_LANGUAGE_MODEL V1')

2. Run inference. Here's an example where users can do data enrichment by obtaining the country
name for a given city name. Note that “city” is a column in the “example_table”.

SELECT * FROM
ML.GENERATE_TEXT (
MODEL ‘my_company.llm model’,

(SELECT CONCAT (“Give the country name for city: ", city) AS prompt
FROM example_table),
STRUCT ( 0.2 AS temperature,

1024 AS max_output_tokens,

0.8 AS top_p,

40 AS top_k))

Generate text by using a remote model and the ML.GENERATE_TEXT function | BigQuery | Google Cloud

The ML.GENERATE_TEXT function | BigQuery | Google Cloud



https://cloud.google.com/bigquery/docs/generate-text-tutorial
https://cloud.google.com/bigquery/docs/reference/standard-sql/bigqueryml-syntax-generate-text

BigQuery - integrates with Vertex LLMs (Cont.)

BigQuery ML #i T2 P hiVertex LLM L& S . BigQuery HNSEET X AR EIFERTEDLSIRYET

/ Pricing
e  ML.GENERATE_TEXT I& BigQuery ML #i T % ERL. Vision, NL, £f=[& Translate F
D Vertex BRIFL—=24 API 2E DD E—F TURKRAUMERICHEETIILEFERALET

BT RERAUb

e PalMtext-bison EFLEMUHLES . BMIZONTIE. CHLESBLE, S vertexAl
o COBEDMEITROBS THRSLET, ot
o BigQuery IZ&k> TRIMIBEZLMIBO - TAMEBEINT=/ A FE. On demand $ &+
Editions $ €74 £ D BigQuery #EIZH-TEEINFET, Thd®ARMIHEER/N
SWTT (DFY . T=TILDIITY EREDNDEELLE) Query
o Vertex LLM (PaLM text-bison) ~ API FEURH LI, Vertex SKU IZxL TEERERS N
NET, Vertex LLM OB DEMIZDOVNTIE, T55ETEEEN AIALE
m  1—#—I[&. ML.GENERATE_TEXT B0 EA%EMAT SR1I1Z. TAC VLT
Vertex LLM API # BT 2HELNHYET, PaLM

ML.GENERATE_TEXT .
- text-bison

g % Vertex 5| A ERASNET

ZOFTLE1—BETIRA——IcHEMNERSNET,
aA—H—Ii%, FERSAIL billing_service = 'bigquery ml' &EERIARIL I
bigquery_job_id #fEFAL T, ERLEHEE T LI T TEET,
o ZOHEEIX. AV TIUREIL Enterprise $&U Enterprise Plus THIRATEEY
BED Vertex LLM Ofitg (LB —THY . /NvF YTYEITILEAL HVTVERFILE
‘A,

output


https://cloud.google.com/bigquery/pricing#bqml

Preview 2023-06-15

BigQuery - Stored Procedure for Apache Spark
Java & Scala D H7R—Fk

Python 7214 C%{ Spark @ Stored Procedure T Java & Scala £ F AT BEIZ
| %

e Spark DAL % BigQuery £ T Stored
procedure &L TEFTHAE

e Python/Java/Scala EHHR—k CREATE PROCEDURE demo_dataset.spark_java_demo()

e  Python I% PySpark editor# | FA AT 4& WITH CONNECTION us.sparkcon’

PY Spark 3.x OPTIONS (

PS ARZ LA TFFIRA g engine="SPARK", runtime_version="1.1",
main_class="org.apache.spark.examples.SparkPi",

| 1—RH5—X jar_uris=["gs://demobucket®1/spark/spark-examples.jar"])
o Spark% F&HT BigQuery [ZHBFFLI=LAS LANGUAGE JAVA;
SQLIZBITTELGVWEENHD
o —ERFEX-OTLVS Spark Job M1=&H D Spark 75 CALL demo_dataset.spark_java_demo();

ABZEGFLLE=0Y

e Work with stored procedures for Apache Spark
e Preview [Z[Z Enrollment AL E



https://cloud.google.com/bigquery/docs/spark-procedures
https://docs.google.com/forms/d/e/1FAIpQLSe3t0tk0N_385rdRoeXg1TD8roPcLeG3Vt-5VNhnVwwWlZlJQ/viewform

BigQuery - Edition slot recommender

BEDRAYVEOFAKREMNS ., HRELHIFLENSOR M RBEIL T S & SIEdition DI YAV REAutoscaling DRABAYREL AR

|
o FUTIUREEdition [TxF BLaAAUKR
o AT URIL Enterprise Edition [Z#1TL1=15
BOLaAVE
e PAYG . 1-year commitment, 3-year
commitment D24 T%12 R

| A—RH5—RX
o FITTURML Edition ANFITITAEZTDRAY
rDRIELY

o IRTEM Edition DFIADZESLITHKEL

View edition slot recommendations

Cost-optimal settings for your Enterprise edition workloads

Based on your last 30 day usage. Learn more. [4

Baseline commitment slots
Autoscale slots

Expected autoscale
utilization @

Pay as you go

0

1,500

73%

Preview 2023-06-30

1-year commitment

1,000

500

20%

3-year commitment

1,200

300

13%



https://cloud.google.com/bigquery/docs/slot-recommender

BigQuery - Metadata caching (CMETA)

BigLake Table & Object Table (Unstructured data) D AR T—A2%F vy a2l TNTA—IVRERLESEFET

| %51
o ARAT—HEXYYLALTYIIDINTA—TURERE
e BiglLake T—7 /L& Object T—JILIZRLTHE CREATE EXTERNAL TABLE 'my_dataset.object_table’
e Cloud Strorage M) RTAV T EHCDTRKEDIT7AILEELD WITH CONNECTION ‘us.my-connection’
BigLake T— JLIZE%h OPTIONS(
L] ,EHBEE'?ETEEI?I‘E( 30 éj\"’ 7 B FEﬁ) object_metadata = 'SIMPLE',
o UILvwialdFELBEAEIRARE uris = ['gs://mybucket/*" ]
o BBET—TIL®D cache mode MZEHELAIAE '
e  BigQuery ® Native T—J JLIZEHNTNBART —B(2 TS mex-staleness = INTERVAL 1 DAY,
LRIL7—FTHF v (Big Metadata) metadata_cache_mode = 'AUTOMATIC'
);
| A—RT—R

e  Hive Partitioned table HERED T7(ILEELDT—TILE
BigLake 7—7 )L &L T BigQuery Ao EERIZT VALY

Metadata Caching Performance



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

GA 2023-06-21

BigQuery - BigLake Query performance acceleration

Metadata cache + a IZ& Y. BigLake table @ ¥ T /AT —I U AN KIGICHEINET

! 518

e Improve Metadata efficiency - Metadata cache

e  Optimize Query Plan - Metadata cache

e  Supercharge Spark performance - Spark BigQuery
Connector

e  Materialized views on BigLake tables

o IR7E(L GCS MY R—IR, S3, Azure blob storage
coming soon

| A—RT7—R
e GCSIZ DatalLake Z#&LTHY. SQL (BigQuery) 4> Spark ™57
HEALTWNS, TESLEITT—4%aE— - O—FRELTITaRMNY
RLGEALEL
e  S3,Azure blob storage &®1=TILFISIORRE TREL/ N T+—
IUATHHLIZLY (w/ Omni)

Deep dive on how BiglLake accelerates query performance | Google Cloud Blog

Q Google

Spoﬁg

Skip object list, faster file Spark takes advantage of the
and partition pruning. metadata statistics through
dynamic predicate the spark-bigquery connector.
pruning.
BigLake Metadata Cache

File Partition Size RowCount  ColumnStats

filel.parquet 2023-95-01 94371840 4096 ColA_minmax: (“Alice”, “Bob™)

file2.parquet

__________

is supported today.
Amazon 53 and Azure
Blob Storage are
coming soon.

Without Metadata Caching
With Metadata Caching

BigQuery Slots Usage (Before/After)

Google Cloud Storage 5

colB_ninmax: (18, 24)

-~
| | The metadata cache
/' updates periodically as
— — new files are ETLed.
.y fetparquet [ // Manual triggers are
Qe possible through a
7 system procedure.

ObjectStore

Average TPC-DS Execution Total TPC-DS Execution Time

Time (Geometric Mean) Across All Queries
17.65849904 20259.02647
11.24167336 5096.946669

Cost Reduction Factor

.|||“

.

‘|||||||IIIIIIIIIIIIIII'llIIIIIIIIIIll.....-
ottt L L UL L L LLL L LT

TPC-DS Query Index


https://cloud.google.com/blog/products/data-analytics/deep-dive-on-how-biglake-accelerates-query-performance

GA 2023-06-20

BigQuery - Apache Iceberg tables

BN, YO a 0 BBEFHERFT—TE R T B pache Iceberg ' BigLake T—7 JLEL TR ARTREIZARYELT=

1 1

F—T)—RAT—T IV IT+—3 v+ ThAceberg # BigLake TH
R—k

Spark THERLL 1= Iceberg table A% BigQuery T—7 JLEL TERE#E
na

Row, column level security, masking % BigLake D tzF )7 #
HE% Iceberg T—7 JLIZE A

BigLake Metastore (Iceberg catalog) #5345 &2k,
object.list AL —L 3V MR E LAY Pruning ICKYBBELET7AIL
[CDHTIER INTH—IVRAA) D EEND,

| A—RH5—X

0SS 7+ —<vbHEAR—R &LT-Lakehouse 7—F THOFv&
BigQuery / BigLake TXER

Spark ETL 7O+t X Tlceberg T—7 L& {ERL L .BigQuery M5 T
1) E17,

gle Clo

Next 22

Expand BiglLake to build
an open format data lake
using Apache Iceberg

Query Apache Iceberg tables

go/biglake


https://cloud.google.com/bigquery/docs/iceberg-tables
http://go/biglake
http://www.youtube.com/watch?v=iQilh-PHDvs

Preview 2023-06-30
=JL ==

BigQuery - Analytics Hub @7 —%4 Egress DR % E

Analytics Hub T BigQuery MoDT—2H AEHIR T HILTEFA)T1E2EHD
YRT 427 VERBFIZIETE

Data Egress

(O Allow subscribers to copy and export shared data AND query results

/ q:#ﬁ I o : _ I (O Don't allow subscribers to copy and export shared data
® J ZT’(J? . 71 Jﬁ% lﬁi“-f L/—C EQIE (® Don't allow subscribers to copy and export shared data AND query results
o BRETHELRARLGHIBRINERAING, (1
copy, clone, export %2 snapshot . -
PY P P ) copy / export / #ERERENFAIZ
/:L—X/T—Z E nation Qszxy ~ (f=ls .!.7xm»- b
o Analytics Hub TF —SE RELAMDIEIAND e e e R
(VR A :
Hjjjjél}ﬁ'ltl’f‘l'\iﬁn T 740Y TONRFRELIMEEAS
O 7+-WEz E ] E-K F— Ba 57 7 ME
O n_nationkey INTEGER NULLABLE
& BRERE - M7 —9EER ~

ERENCOBEEEDCLTVSD, —BTIRTE
RhBOERA.

Data egress

loud



https://cloud.google.com/bigquery/docs/analytics-hub-introduction#data_egress
https://cloud.google.com/bigquery/docs/slot-recommender

BigQuery - < 1T #BED GA

e BiglLake T—7 L&AV ERT—T LT GCS dual-regions EHHR—k
e Dataform T Compiled graph [Z74)L2) T #Re%EHR—bk

Time Travel & Compressed Storage M % & B &

e SQL Tload A'AT&E% LOAD DATA X0 GA

o Avro, CSV, newline delimited JSON, JSON, ORC, Parquet 771 JLIZ Advanced options ~
i?_l‘ FI:T\ Default Collation

[] Enable default collation @

[ ] Fail Safe Storage GA 2023-07-05 Default Collation v

O Time Travel ,Eﬂ Fﬂﬁ Tﬁ* E‘é;%‘ujj/ ‘\U m 0) 7 E FEﬁa)?_QZFI/_:) Default Rounding Mode
(@) E%% [i 2023/0 7/1 7 75\ 6 The dataset default rounding mode will be applied to any new table created within this dataset.

Default rounding mode can be created or altered later.

—V/s . efault Rounding Mode < |
e Compressed Storage GA 2023-07-05 [ oetou Rounding

o FRE&ETILD Compressed Storage ~NDZE B A ATHEIS ;se menitve .
- Enable case insensitive table names
o  Time Travel / Fail Safe Storage LERE R K,

Storage Billing Model @

. ) GA 2023_07_05 Enable physical storage billing model
e Time Travel Window D% &

Time Travel Window @

9 2 E Faﬁ'v 7 H Fﬂﬁo)gﬁlﬂ—egihimﬁm: ~ Time Travel Window

7 Days -
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GA 2023-05-04

Dataform

ELT A TS5/ V& B THRE - EHE T ZDataform HY Google Cloud D 7L I R—IURH—ERELT—HR RIS

| %58 e
e BigQuery EDT—AIZ®L T, SQLX ZAWTELT /847
FAVERERT HENARE
Git (GitHub, GitLab) &ffiE SN fz/ N\ —I 3 &8
BigQuery Ul E T/XAT 542 LIRFREZRA AR
RO A ETEE

Ingested tables

| A—Rr—R

e BigQuery EOT—HZFAWTRL, YT ILIZ ELT /AT
TAVEEE-EELEL
T—ET7 TR TH—EXT Data Mart Z4ER e W
Cloud Composer @ Operator %° Scheduled Query, - rr— L —— iy prm——
Cloud Workflows Z{#->T ELT A/ TS5/ &L TLVD E— g —— FEiEE

e JEBE® Dataform %° dbt ZF|AL THY. Google Cloud D &= . P — o ——
TWIR—DRY—ERICYYEZ =LY (#HEESHT= UL,
IAM B, Log €. FXR)

Google Cloud



Dataflow - Xk E=A1)L4

JOB GRAPH EXECUTION DETAILS JOB METRICS CosT RECOMMENDATIONS AUTOSCALING

The Cost tab shows the estimated cost of your current Dataflow job. Esti costs are by your resource usage (as shown in Cloud Monitoring) by
the list price of those resources in the job region. The estimated cost might not reflect your actual job cost for a variety of reasons, such as contractual discounts,
/ #%ﬁ temporary billing adjustments, and so on. You can also view the Cloud Billing reports for your Cloud Billing account [ in the console.

PY IJ V)—X *IJ Fﬁ ;{ﬁ ;‘R ) A |~ |J gx t . |J _2)3 S :& D i{ﬁ 75\ Estimated Cost CREATEALERT @) AutoRefresh MAXTIME v

N I o —_—  OPTIONS
5237 DARMFAERT
° ] {‘ya'_ t X I\ I) _E -~ 7“ ' : an\:l- FE\ Total cost Cost for last week Cost for last 24h Cost for last hour Cost for selected range
$0.68 $0.68 $0.68 $0.52 $0.68

o ED)J—AMNIARMIFEEEFSZTLAINERTR

o TaTJRBAIAEFAA DS, EIF 18FE. B 24 EEED Q=
BALI4RDDARNER TR

o TIo—IEERELTALTIEE

a

/ Use case Apr 12,2023, 8:01:00PM
T T T T T T T —A vCPU 0319
o . o L UTC+9 7:05PM 7:10PM 7:15PM 7:20PM 7:25PM 7:30PM 7:35PM 7:40PM 7:45PM 7:50PM 7:55PM 8:00PM b oy 0.062
N - *E% —~ [\
o ~3 j - t I = % 0) ax Fé %I] J T‘ L Cost  Adjustments  Netcost =V data processed 0
=4 =@ HDD 0213
° PoC WaXLR#ELY vcPU $036 $000  $036 - :
Memory $0.07 $0.00 $0.07
Processed data $0.00 $0.00 $0.00

/%IJBE HDD $0.25 $0.00 $0.25
e  Dataflow Prime £37 & GPU M AR S RIZIXIRIRIERT G s $000 000 000

Total $0.68 $0.00 $0.68

Cost Monitoring

Soogle Cloud


https://cloud.google.com/dataflow/docs/guides/monitoring-overview#cost

Cloud Composer - highly resilient environment

Google Cloud DTLRMEETTAINF—N—DAN=Z X LEFERALT, V-V EEOE—EERADELICHTIREDEZELER

Customer Project  Tenant Project

JEEmE e
) Cloud Storage

——— @ Airflow Worker Set Controller < ¥

o U—URSERER. DB Airflow I K—RURE e I

EIJ \j‘_y/\jllr}[/j__l <_L\ gxaéﬁxb-:)l_ L] k;i‘l‘!lgwwebserverk e (:%;Flg::{iatahase

i Airflow InitDB
—_— = e ¢ Ailow Web Server || [}

L I
) gé 1T > — L H-® Aiflow tiggerer <~ @ psc endpoint ‘—T )
714)1/1-_/ \_Tx F:E)ﬂ- Be = e g:ggdwhcyi)atabase
Cloud SQL

He® Aiflow riggerer <

22N — T Airflow AV R—R U MR ENRFNE | Py |
??éhé —»@§Jiwgwschedu\er 2= o ]
Redis queue
o schedulers/web servers/ triggerers He @ atonones T2 "

Cloud SQL HA mode L T

T—h— AV RE R — T H R TRATE =
*L 6 @Airflow Monitoring SM,I DDDDD

NS

e Composer 2 (/N\—>3> 2.2.0 LIF&E) D Private IP © o
BIEOHYR—k @ o

@ 1ma9§s (or‘er‘w. components

i - @Alrf\owér‘u‘ik(ﬁompuserlugs

/ :L_X"T_Z L Q A‘\‘rflcwandc?mposermeuics

o ESRAMMROHSNS Data pipeline DIEE

'

Interfaces
- Cloud SDK (gcloud) B
- Google Cloud User Interface
Airflow Ul

irflow Ul access



Data Fusion - ver 6.9.1

Version 6.9.1 TZLDFHBEEEMNBMEINTLET

~~
£
=

Y —REHE (Giti&#) Links

Data Catalog Asset Lineage Integration (GA)
T7O4Eht=Pipeline DiRE

Pushdown T Window %k (Rank, Row Number, etc) ZH9HR—k
Dataproc Driver Node Group 4 R—bk

BEHDB D FILAR LY R—DHR—k

| A—R5—R
e DataFusion ZEFRALTT A/ 1TSAVEBRLTEY . (T34 0% &%
WAL=y
o T—ANATSALERIETB=HDY—ILERELTEYGCUIR—THE
R TEDY—ILERUT=N

June 14, 2023

Cloud Data Fusion version 6.9.1 is in Preview. This release is in parallel with the CDAP 6.9.1 release [7.

Features in Cloud Data Fusion 6.9.1:

.

Cloud Data Fusion supports using Source Control Management to manage pipeline versions
through GitHub repositories. Source Control Management is available in Preview (CDAP-20228 (7).

Data Catalog Asset Lineage Integration is in GA in versions 6.8.0 and later. In version 6.9.1, it
supports the Multiple Database Tables source and the BigQuery Multi Table sink.

Cloud Data Fusion supports editing deployed pipelines (CDAP-19425 ().

Cloud Data Fusion supports Window Aggregation operations in Transformation Pushdown to
reduce the pipeline execution time by performing SQL operations in BigQuery instead of Spark
(CDAP-19628 ().

Cloud Data Fusion supports specifying filters in SQL in Wrangler and the pushdown of SQL filters in
Wrangler to BigQuery. In the Wrangler transformation, added support for specifying preconditions in
SQL, and added support for transformation pushdown for SQL preconditions. For more information,
see Wrangler Filter Pushdown (CDAP-20454 (7).

Cloud Data Fusion supports Dataproc driver node groups. To use Dataproc driver node groups,
when you create the Dataproc cluster, configure the following properties:

* yarn:yarn.nodemanager.resource.memory.enforced=false

* yarn:yarn.nodemanager.admin-env.SPARK_HOME=$SPARK_HOME

Y Note: The single quotation marks are important in the property when using the gloud CLI to create
the cluster (*yarn:yar: .admi . SPARK_ _HOME ') so that the shell
doesn'ttry to resolve the § locally before submitting (CDAP-20288 (7).

For the Multiple Database Tables Batch Source [, added field-level lineage support (CDAP-
20440 ).

Cloud Data Fusion version 6.9.1 supports the Dataproc image 2.1 compute engine, which runs in
Java11. If you change the Dataproc image to 2.1, the JDBC drivers that the database plugins use in
those instances must be compatible with Java11 (CDAP-20543 (7).

Cloud Data Fusion supports the following improvements and changes for real time pipelines with a
single Pub/Sub streaming source and no Windower plugins:

* The Pub/Sub streaming source has built-in support—data is processed at least once.

« Enabling Spark checkpointing isn't required. Pub/Sub streaming source creates a Pub/Sub
snapshot at the beginning of each batch and removes it at the end of each batch.

* The Pub/Sub Snapshot creation has a cost associated with it. For more information, see
Pub/Sub pricing.

* The snapshot creations can be monitored using Cloud Audit logs.

For more information, see Read from a Pub/Sub streaming source (PLUGIN-1537 ().


https://cloud.google.com/data-fusion/docs/how-to/source-control-management
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Al DEMRMNGE D RRA——F T, AEFLDOV)2—3>

Vrrlb—T47 AIOERA. BRHOARIDESR . lHAH
Contact Center Al Discovery Al AppSheet
VAT A—IZHEBITS TR ER A EFIALE ESHRRI—4—ODX £MEY
L—T17 Al ZAW BEIIGE ERR¥E0HLLL %/—a—K,
Tl A A BRREBREIRM O—a—FEEY—EX

Generative Al
App Builder

SIRL—TATAIZEBF b/
BRERAWL7T)EO0—a—F TR

i orEmEReLETERL T AERTST AT TR
o [ ]
oo Generative Al API
g/ Generative Al Studio EEETILPALM 2 I2fiRSh Gl\;lfiizclzar_d_e ::D
SR Al B AR BEMAIE APl LLTT1REL. e I
Bi%. hRATA XATHE O—T AT OEE. 3 FH;W T
VerteX AI :Ezfﬁg_.b Fl A0
Google Cloud 1> 73RS F - BigQuery

GPUs / TPUs

HisE AL - AL R D T 7 —

Google Workspace

HoWHADEENRE
mEEEd
aZHRL—2avt TR

SEED

IV CrL—NhTCGLREHEREY

| Pno|D 9|6009) 18aysddy ‘@oedsyIop
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Al DEMRMNGE D RRA——F T, AEFLDOV)2—3>

P S

Contact Center Al
VAR A—IEHRIZD R
L—T4F7 Al #RAL - BBIEE

FHA A A

Generative Al
App Builder

SIRL—TATAIZEBF b/
BRERAWL7T)EO0—a—F TR

L—747 AlDER . BHDOERIDEE . #8HAH

Discovery Al
ERA EFIALE
ERFEDHILLL
BRREBREIRM

AppSheet

EVRRLI—H—DDX MRS

%/—a—K.

A—a—FRZEY—EX

Google Workspace
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mEEEd
ASRL—LavF 74

IV CHL—N,ToQpREYREY
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° ° 4
oo ; Generative Al API

g.'/ . Generative Al Studio EEETLPALM2 [SRESD GM°f'i:czar_d_e .
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GPUs / TPUs
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Vertex Al Model Garden

ML O 1—F—Sr—=—&—EF THE

= ) Google Cloud  8# cymbal -

Q  Search products or resources

Model Garden &

DB VIEW MODEL REGISTRY

L]
+
E4 * Q
Models " .
v Browse common tasks Explore Generative Al View my models
Language 19 Find low/no-code ways to Generate text images, code, and Models that you create of import
Roe customize models  for data more with Google's state-of-the-art appear in Vertex Al's Model
Vision 50 scientists and developers large models Registry
R
Video 16
n
Tabular 9
. "
Foundation models
Speech 1
] Pre-trained multi-task models that can further be tuned or customized for specific tasks.
Documents 6
L
Dialogue 5 Foundation  Languag: Foundation  Language Foundation Vision
S
PaLM API for Chat PaLM API for Text Label detector (PaLl)
Y Tasks Natural language inference and Natural language inference and Classify documents and more using
few-shot learning, optimized for few-shot learning, optimized for text alarge language model from
® Classification 30 dialogue Google Al
A Detection 29
google/chat-bison google/text-bison google/pali
@ Embedding 1
VIEW DETAILS VIEW DETAILS VIEW DETAILS
e  Bxtraction 9
Feature Search
o eature Searc ! v SHOWALL (6)
(9)  Forecasting 4
a Foundation 18 Trainable models
g Generaion - Models that data scientists can further pipeline.
& Recognition 7
¥ 9 Classify | Vision Classify | Vision Classify Vision
§p  Regression 4 BEIT ConvNeXt CspNet

Foundation Specch
Universal Speech Model
State of the art approach for
Automatic Speech Recognition
usm/mntt

VIEW DETAILS

Detect |  Vision

DeeplLab-V3

PaLM %&& Google M Foundation Model, 2R (2% {EL1=Y
Ja—2ay , F—FV—RETINERRL. TANS1T T 57

HDIVAMNTOavT

Generate

Ad creation
Build outadvertisng copy for
aferent form factrs

Parent: LaMDA
inspect: Pipelines

cusToMIZE

Foundation  Langusge
PaLM API for Text

Natural language inference and few-
shot learning, optimized for text

google/textbison

VIEW DETAILS

Foundation  Language

5 (FLAN)

Generate text, translate languages,
wiite creative content, and answer
questions

google/ts-flan

VIEW DETAILS

Detection |  Visior

Occupancy analytics

Detect people and vehicles in a
video or image, plus zone detection,
dwell time, and more.

Vertex Al Vision

VIEW DETAILS

GA 2023-06-07

HohUHREESN-ToTIL—rT E#
ETI EEEERH
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ERO1—RT—R[EDhEET—4&
JOrTrz&B
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Generative Al Studio

CIRL—TATAIDT—I70—4ERTEMEAF—TT—X

UTILTHMYOTULERE
TSI Al/ML OHRFENETHR A TESERNG
A3 —Tx1—RX

ME®D “‘—9&1@% LTETILERE
TAVTNIOO =TT T
#iﬁ%a—:yﬁtﬁm

Fa—2 RLHFGE | &F

ABRECTHRRICET LEREA

APl O—FERRICERB LUVNRETAXLTT T r—ay

[ZHA A A H

BHOT—ARRITHIE

THAM BRI~ BFEIIHIE

GA 2023-06-07

Generative Al Studio

PROMPT GALLERY PROMPT DESIGN TUNING
Model |
Prompt © SAVETOGALLERY <> VIEW CODE PROMPT EXAMPLES PaLM Bison Text

Temperature @

We want to create a multi-media campaign that highlights the simple ingredients and sustainable sourcing practices from our most popular
granola bar. We want to highlight: 0@
« We use only 6 simple ingredients: organic oats, organic almonds, biodynamic, local honey, organic whole grain flour, dried organic
Max output tokens @

cranberries, free-range eggs

« Our packaging is made out of 100% compostable materials. 00— 204

+ We use rainwater harvesting in our oat and almond farming to reduce the need for irrigation.

+ We use solar energy to power irrigation systems and other farm equipment Topk @

« Wherever we can, we support local farmers 0 ————@ 4
TopP @

Blog Headline:

Blog Post: — @

Instagram Caption:

Instagram Hashtags:
RESET suawT

C REFRESHOUTPUT i CLEAR OUTPUT

Output
PYTHON  CURL
Blog Head| —_—
6 Simple In
1pip install google-cloud-aiplatforn
from google.colab import auth as google_auth
Blog Post: google_auth.authenticate_user()
Atymbal, from google.cloud import aiplatform
iy fron google.cloud. aiplatforn.gapic.schena inport predict
flour crant from google protobuf import json_format

from google.protobuf .struct_pb2 import Value

def predict_large_language_model_sample(
api_endpoint: str,
project: str,
endpoint_id: str,
content: str,
temperature: float,
nax_decode_steps: int,
top_p: float,
top_k: int,
location: str = "us-centrall’,

# The AI Platform services require regional API endpoints.
client_options = {*api_endpoint": api_endpoint)
# Initialize client that will be used to create and send requests.

client = aiplatforn.gapic.PredictionServiceClient(
client_options=client_options

instance_dict = {"content”: content}
instance = json_format.ParseDict(instance_dict, Value())
instances = [instance]
parameters_dict = {

“temperature”: temperature,

“naxDecodeSteps” ; max.decode.steps,

paraneters = json_format Parsebict (parameters_dict, Value())
endpoint = client.endpoint_path(

# This client only needs to be created once, and can be reused for multiple request]

Google Cloud



PaLM for Text and Chat

Google DRIRIEEFBETIVEE SR RIZER

Google NEAFELI-EBETILIZTVEX
IRA—TS5AXRAEAD PalM 2 7 )L D#E A

SHRIEA—R T —AND X
B, B2, 0B, TAT4T7ERIGE
SEIFELARICERRE

HAZLEEIRVEERE
ERICAESNTOV TR Y3 —T
Zero-shot / Few-shot prompting ZfEH(ZA A

BHI—U IR G L=F oy Mg EE
AV TXANEHBELENASROVSEED ATEE

ETILDHREITARX
BT —3%&FE-3REHEDFa1—=24

XFEMTORERE
AHAITHL T XFA—RATORE

Text: GA 2023-06-07

Chat: GA 2023-07-10

Tune: Preview 2023-05-10
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Use Cases: TV FAVMAH . BN, TFR
rEEMZ | REIE—DER. &5

Google Cloud


https://www.figma.com/file/gJTmQoyJ1i9o5DWwiA0i65?node-id=2279:138831

PaLM 2 API - Responsible Al &R m Mo B EB MR IZH 5T IE

Google Cloud TAPI ELTI— LT S ERRGHR R TOMEBZEHFIVI/LERERY

{
"predictions": [
{
“ "safetyAttributes": {
o PaLM 2 [ifﬁkrﬁ”"’(:(i Vertex Al w_nB&L/—C "categories": [ "scores": [

o > - S "Hate", 0.00012,

I R—T 54 Xz iR A Tl iRt "Toxic", 0.00203,
"Violent", 0.00044,
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"blocked": false
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Enterprise Search
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Investments

ﬁﬁﬂw&*H What challenges do Semiconductor companies face because of rising interest rates and inflation? + Ask another v Previous questions

v FRBRICEA

Date & Author (& Source = Type More ~ Anytime -~
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Cross Source Synthesized Summarization
The following companies have the most risk exposure to being affected by current ACME is exposed to the risk of decreased neon gas supply because it uses
inflation and Fed interest rates and have newly appointed board directors: Neon gas in the production of its chips. The company is also exposed to the

risk of higher interest rates because it borrows money to finance its
J G A I t L L M OPB Manufacturing Company Limited : OPB is a East Asian multinational operations.
e n i The is the world's largest foundry and a
Hjna) g I m / ’lu wﬁw Bungie, and other major tech companies. OPB is Bungie Corporation: Bungie is an North American multinational corporation
‘exposed to the risk of decreased Neon gas supply because it uses Neon gas in the and technology company that is one of the world's largest and highest valued
production of its chips. The company is also exposed to the risk of higher interest Semiconductor chip makers. It is the world's second-largest and highest
rates because it borrows money to finance its operations... valued semiconductor chip maker after ACME. Bungie is exposed to the risk...

=S, . 2 Organization with exposure to Environmental regulations Challenges ahead for the
LAt F—>ay Neon Gas shortage impacting Neon Gas Semiconductor industry

Manifest Consulting Production Semicon chronicles

Sustainable Enterprise edition
The following are some of the public companies that The recent conflicts have also disrupted the supply

are most exposed to the risks of the decreased supply chain for other raw materials used in the production of

About 70% of the global neon supply is produced in
of Neon gas and the other challenges facing the Ukraine as a by-product of steel production in Russia. such as and
nickel. This has further raised the costs of production

Semigonduotor industry: A< of 2020 the comnany Inehlick with nlants in

Google Cloud



Enterprise Search

HR—bENTNET—4Y—X

Web XR—
NESNTLVS Web Y1+

MoR—UZIIF

BEtT—%

BigQuery 7—7 L%
JSON 77AIL1gE
AX—IEHEIT—H

Allowlisted GA 2023-06-05

FEELT—H

PDF 74 )L HTML R—D75&
BHEDAF—IEHF-LHVXE

Google Cloud



Appendix

TOMDT VT T—h



BigQuery - Misc

April 10, 2023

The limit for maximum result size (20 GiB logical bytes) when querying Azure or Amazon Simple Storage
service (S3) data is now generally available (GA). Querying Azure and Amazon S3 data are now subject to
the following quotas and limitations:

¢ The maximum row size is 10 MiB. For more information, see Quotas for query jobs.

« If your query uses the ORDER BY clause and has a result size larger than 256 MB, then your query
fails. Previously, this limit was 2 MB. For more information, see Limitations.

The results for queries against table snapshots can now be returned from cache.

April 06, 2023

The add data demo guide walks you through the process of adding data to BigQuery through popular
sources and is now in preview.

Google Cloud



Z Dt - MISC

Dataproc
April 04, 2023

Announcing the General Availability (GA) release of Key Access Justifications for Dataproc.

Assured Workload | [CH I EBEX—~DT7 I AEHRERE

Cloud Composer
March 31, 2023

(Cloud Composer 2) Access Approval is now generally available (GA). See Access Approval overview and
Access Approval supported services for more information.
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BigQuery
May 23, 2023
DML statements no longer count toward the number of table or partitioned tables modifications per day.
The limit of table and partitioned table modifications has not changed.
T—7IILDEBRHBODLRIDMLXIIThY U rESniE7Eo1
May 16, 2023
The VPC Service Controls perimeter that protects the BigQuery API now also protects the BigQuery
Reservation API. Customers who have already configured VPC Service Controls for the BigQuery API or
the BigQuery Reservation API should update their configurations to reflect this change. For more
information, see BigQuery Reservation API.
VPC-SCTBigQuery Reservation APIEBHEI TE S K5 (2H o1
Pub / sub
May 15, 2023

w BigQuery subscriptions now support the NUMERIC and BIGNUMERIC data types. For more information,
see Schema compatibility.

BigQuery Subscription TH| 9 %X+ —< GNUMERIC / BIGNUMERIC
ZHR—Fk
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Cloud Composer

May 19, 2023

FEATURE Splitting Celery logs into stdout/stderr (#30485) is now possible with the
[logging]celery_stdout_stderr_separation Airflow configuration option. The default value for this
option is False.

Celery @ log A' error / critical ZHH D (& stderr. EEEMN TGV ED [Estdout IZH A5 T
FHIENEEEIS

Google Cloud



BigQuery - Misc

April 27,2023

JSON data type mapping is now available for Cloud Spanner federated queries. This feature is
generally available (GA).

April 26,2023

BigLake and non-BigLake external tables now support custom dual-regions. This feature is
generally available (GA).

April 24,2023
The BigQuery Data Transfer Service for Google Ads supports the new Google Ads API. The
Google Ads connector supports PMax and Discovery campaigns, a limit of 8000 leaf

accounts per transfer, the --table_filter flag, and backwards compatibility. This feature
is now generally available (GA).

April 19, 2023

Updates to preferred tables for existing Bl engine reservations now take up to ten seconds
to propagate, down from five minutes. This feature is generally available (GA).

Google Cloud



Dataflow - Misc

April 21, 2023

Dataflow ML now supports the Automatic Model Refresh feature, which lets you update
your machine learning model without stopping your Apache Beam pipeline.

Google Cloud
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Data Fusion
June 07, 2023

Zendesk plugins version 1.2.0 is available in the Cloud Data Fusion Hub. The following
changes are included in version 1.2.0:

e Zendesk Multi Objects Batch Source [7 is generally available (GA).

¢ The Zendesk plugins support Connection Management.

June 02, 2023

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

FEATURE The SAP SuccessFactors Batch Source plugin is GA. 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

May 30, 2023

(Cloud Composer 2) The number of web server workers is now set dynamically based on
available web server CPU and memory. This change improves Airflow web server
performance and scalability by allowing it to handle more users.

¢ These workers are internal to the gunicorn web server and are not related to workers
that run tasks.

¢ The new value is applied to the [webserver]workers Airflow configuration option
when you change the environment's configuration. To use a different value, override
this Airflow configuration option.

¢ The number of web server workers is clamped between 2 and 12 workers and is
calculated as the minimum of (web_server_CPU * 2) + 1 and
web_server_memory * 1.1.

Google Cloud
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Data proc metastore

May 31, 2023

FEATURE Dataproc Metastore gRPC endpoints are generally available (GA).

" |
—

FEATURE Metadata federation support for BigQuery and BigLake is generally available (GA).

Google Cloud



