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https://cloud.google.com/billing/docs/onboarding-checklist
https://cloud.google.com/billing/docs/onboarding-checklist
https://cloud.google.com/billing/docs/how-to/reports
https://cloud.google.com/billing/docs/how-to/visualize-data
https://cloud.google.com/billing/docs/how-to/visualize-data
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= Google Cloud Platform

== Billing Reports PSO0 Billing Account + @PRINT GO SHARE X Filters
it
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it Reports $3,078.99 1 61.32% $3103.94 4 62.63%
B Cost includes -$213.96 $$1,170.42 over September 11 - December 31, 2019 Includes -$211.17 in credits $1,195.37 over September 11 - December 31,2019 Time range
ost
@® Usagedate O Invoice montl h
I Cost
Daily 4 1l Year to d -
= commiment
ry
Wi Budgets &al Group by
Prodt
@ Pricin q
& Billi Projects.
Al projects (11) -
@®  Transactions
. Products
& Payment settings All products (19)

§ gl T LU T T ' s
lr
JNG NG  Ja10 Janl4 Jan1B Jan22 JanZ5 Jan30  Feb3  Feo7  Fed) FeolS Feols Feo23 Feb27  Mar2  Mars  MArI0 MrtA Mar1s Mar2z Mwr25 Mmd0  Ap3 ADrE ANS  Ap3  ABiT  Aprat

v
‘‘‘‘‘‘‘‘ W @ toeationt
by locati tegion
Labels @ B
Cost One time credits Discounts V- subtotal
elect the key f
777, S0 s $777.96
$886.00 $0.0 $21 $
s $00 $ $ A
$552.45 $0.00 $0.00 $552.45
s159.32 50.00 s0.00 $159.32
$153.08 50.00 $0.00 $153.08
a7 50,00 50.00 11197 ~
$58.31 $0.00 $0.00 55831
$1832 $0.00 s $1832
$16.43 $0.00 $0.00 $1643 Invoice level charges @
0 Tax
Raws per pa 0v  1-100f15 & >
RESET
Subtotal $3,078.99
Tax @ =
Total @ $3,078.99
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https://www.masterclass.com/articles/how-to-calculate-unit-economics-for-your-business#quiz-0
https://www.masterclass.com/articles/how-to-calculate-unit-economics-for-your-business#quiz-0
https://www.terraform.io/docs/providers/google/guides/getting_started.html
https://cloud.google.com/deployment-manager
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https://cloud.google.com/billing/docs/onboarding-checklist
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[ od GCP Cost Summary

Cost Metric
Cost Trends

MoM Change $ Il Cost (previous year) —— MoM Change $ (previous year)

YTD Costs

$1,780,708.34

QTD Costs Mar 2019 May 2019 Jul 2019 Sep 2019 Nov 2019 Jan 2020 Mar 2020

S3 6 6’3 18.23 Apr 2019 un 201 Aug 2019 0ct 2019 Dec 2019 Feb 2020

MTD Costs Monthly Cost by Team

networking engineering == security network comsves cf-yyy-test
$366,318.23
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YTD Cost by ServieeType
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https://cloud.google.com/billing/docs/onboarding-checklist#resource_hierarchy
https://cloud.google.com/billing/docs/onboarding-checklist#resource_hierarchy
https://cloud.google.com/recommender
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https://cloud.google.com/compute
https://cloud.google.com/compute/docs/sustained-use-discounts
https://cloud.google.com/compute/vm-instance-pricing
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© Reduce VM resource cost
Switch VM resources with low CPU or memory

Cost savin gs

$14,255.65/monf
est

timate

© Unused Compute Engine
resources
Back up and delete unused resources to reduce
ccccc

Shut down VM to save $204.95/month
+238 more

> Viewall

Cost savings

$23,023.17/monf

estimate



https://cloud.google.com/billing/docs/how-to/export-data-bigquery
https://cloud.google.com/billing/docs/how-to/export-data-bigquery
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Unused Compute Engine resources

Recommendation Hub

OCO0OO0O0O0O0O0O0O0OO0

Recommendation

Shut down VM to save $324.62/month
Shut down VM to save $324.45/month
Shut down VM to save $319.13/month
Shut down VM to save $292.12/month
Shut down VM to save $292.12/month
Shut down VM to save $291.03/month
Shut down VM to save $288.05/month
Shut down VM to save $288.05/month
Shut down VM to save $288.05/month

Shut down VM to save $287.58/month

Resource name
n1-highcpu-8-idling-southamerica-east1-c
n1-highcpu-8-idling-southamerica-east1-b
n1-highcpu-8-idling-southamerica-east1-a
n1-highcpu-8-idling-australia-southeast1-a
n1-highcpu-8-idling-australia-southeast1-b
n1-highcpu-8-idling-australia-southeast1-c
n1-highcpu-8-idling-europe-westé-b
n1-highcpu-8-idling-asia-east2-c
n1-highcpu-8-idling-europe-west6-a

n1-highcpu-8-idling-europe-west6-c

Recommended action
Shut down
Shut down
Shut down
Shut down
Shut down
Shut down
Shut down
Shut down
Shut down

Shut down

Location
southamerica-east1-c
southamerica-east1-b
southamerica-east1-a
australia-southeast1-a
australia-southeast1-b
australia-southeast1-c
europe-west6-b
asia-east2-c
europe-westé-a
europe-westé-c

Rows per page:

10~

Refreshed

Apr 22,2020, 2:43:17 AM
Apr 22,2020, 2:13:53 AM
Apr 22,2020, 2:39:11 AM
Apr 22,2020, 2:52:44 AM
Apr 22,2020, 2:54:19 AM
Apr 22,2020, 2:34:44 AM
Apr 22,2020, 2:21:44 AM
Apr 22,2020, 2:49:39 AM
Apr 22,2020, 2:45:26 AM
Apr 22,2020, 2:22:46 AM

1-100f238 <

@ HISTORY
e Cost savings Impact
Back up and delete unused resources to reduce costs. Learn more $23,023.17/month
Recommendations  pismiss
= Filter table e

>

Google Cloud @ Recommender Tld. BRBIRDT=ODHAZVZADEREINTVET,

Location

VIEW INSTANCE

Recommendation

Resource name

DISMISS

Shut down VM to save $324.62/month

©° We recommend shutting down the VM instance to save $324.62/month

n1-highcpu-8-idling-southamerica-east1-c

southamerica-east1-c

CANCEL

Feedback?

Recommender Tl VM Oy AT UICEET 3

e RDREINE T,
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¥ L<IZ.Recommender D RF a X E BTV FlecIR— b 74U AICERAE R —XD Recommender % [BEHE
Me3FETT,

VM OB EhiEes) / E1E% X2 a—I)L 9% Compute Engine DESB TSy I4—LEFERTZIX )y NMIERLIZY
V=B DHDZHWHEEERC LT, ABIRIETIF 24 K 365 HOBENIZFLA L TIHN BHE. TN EBEARE
EVOTRED VM I EERRADOAER T CH BN T ZDH VM ZE1L T3 TERAEZKIBICHIR TS
FP.7cezE VM A1 B 10K BREENSSEHEFTHE T2 L. BERBAH LR LT EBDER%Z 75% B
IHEHBZEHAEETT,

) Google Cloud Platform
Production
VMs
@ Compute Engine
Startup Instance Start Instance Shv=prd
—_ .—) —_—
@ Cloud Scheduler @ Cloud Functions
Development
09:00 Mon - Fri, env=dev Pub/Sub VMs
—> 9 Cloud Pub/Sub — =
@ Compute Engine
Shutdown Instance Stop Instance env=dev
L L |
(@) cloud Scheduler @ Cloud Functions
17:00 Mon - Fri, env=dev Pub/Sub

IIIRAVITSANZVFvEFETYM BREDKSICEY T v T AR ETNTVEIHHRAEL. BEREIBDOF v X 2R D175
CIFFERBICERATY,

VM D1 X3EIE{L: Google Cloud Tl HEHRD Z—XIZEHE T CPU & RAM DENEYIRARZL IS VRS
ZER T BT THORBICEREIRADAIREETY LA L. 7—70—ROBHIIFRREE EBICE DB gEMNHD £, —
ERBELIEAVAZVZADM G- ST TavIEDNRD TR EDHEINDILNEEA. DD 1 E
EEDHEREZETIE VCPU ¥ RAM DERRREDZEILICEDVWTI O U Z1 T2 NERMICH I AV TTBHEICD
WTBNLTWET A VRAZVRDI VR T (FFIIXR—I R AV REVR JIL—) ICE T3 EELDHEE
ZEI|L.1B% 8 HMEIC Cloud Monitoring TYNE L= AT LIERZFERALTERINET,


https://cloud.google.com/recommender/docs/recommenders
https://cloud.google.com/compute
https://cloud.google.com/compute/docs/instances/apply-sizing-recommendations-for-instances
https://cloud.google.com/compute/docs/instances/apply-sizing-recommendations-for-instances
https://cloud.google.com/recommender/docs/vm-instance-group-rightsizing-recommender
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VM instances ¥ IMPORT VM C REFRESH START STOP RESET DELETE
© 393 instances could be resized to save you up to an estimated $11,225 per month and increase performance. Learn more
= Filter VM instances Columns ~

Name ~ Zone Recommendation In use by Internal IP External IP Connect

@ n1-highcpu-8-idling-europe-west5-a europe-west5-a © Save $133/mo 10.0.0.4 (nic0) None SSH ~
< n1-highcpu-8-idling-europe-west5-b europe-west5-b ¥ Save $133/mo 10.0.0.35 (nic0) None SSH ~
(V] n1-highcpu-8-idling-europe-west5-c europe-west5-c @ Save $133/mo 10.0.0.68 (nic0) None SSH ~
@ n1-highcpu-8-idling-europe-westé-a europe-west6-a © Save $144/ mo 10.0.0.115 (nic0) None SSH ~
@ n1-highcpu-8-idling-europe-westé-b europe-west6-b © Save $144/ mo 10.0.0.89 (nic0) None SSH ~
@ n1-highcpu-8-idling-europe-west6-c europe-west6-c @ save $144/ mo 10.0.0.82 (nic0) None SSH ~
@ n1-highcpu-8-idling-northamerica-northeast1-a northamerica-northeast1-a ¥ save $113/mo 10.0.0.16 (nic0) None SSH ~
@ n1-highcpu-8-idling-northamerica-northeast1-b northamerica-northeast1-b @ Save $112/ mo 10.0.0.131 (nic0) None SSH ~
@ n1-highcpu-8-idling-northamerica-northeast1-c northamerica-northeast1-c ¥ save $113/mo 10.0.0.84 (nic0) None SSH ~
@ n1-highcpu-8-idling-southamerica-east1-a southamerica-east1-a © save $160 / mo 10.0.0.29 (nic0) None SSH ~
@ n1-highcpu-8-idling-southamerica-east1-b southamerica-east1-b ¥ save $162/ mo 10.0.0.35 (nic0) None SSH ~
@ n1-highcpu-8-idling-southamerica-east1-c southamerica-east1-c @ save $162/ mo 10.0.0.83 (nic0) None SSH ~
(V] n1-highcpu-8-idling-us-central1-a us-centrall-a ¥ Save $102/ mo 10.0.0.156 (nic0) None SSH ~
@ n1-highcpu-8-idling-us-central1-b us-central1-b @ Save $103/mo 10.0.0.155 (nic0) None SSH ~
@ n1-highcpu-8-idling-us-central1-c us-centrall-c @ Save $103/ mo 10.0.0.31 (nic0) None SSH ~
@ n1-highcpu-8-idling-us-central1-d us-centrall-d 10.0.0.38 (nic0) None SSH ~
@ n1-highcpu-8-idling-us-central1-f us-central1-f @ Save $103 / mo 10.0.0.147 (nic0) None SSH ~
@ n1-highcpu-8-idling-us-central2-a us-central2-a © Save $103 / mo 10.0.0.71 (nic0) None SSH ~
@ n1-highcpu-8-idling-us-central2-b us-central2-b @ Save $103 / mo 10.0.0.119 (nic0) None SSH ~
@ n1-highcpu-8-idling-us-central2-c us-central2-c © Save $103 / mo 10.0.0.55 (nic0) None SSH ~
@ n1-highcpu-8-idling-us-central2-d us-central2-d @ Save $102 / mo 10.0.0.31 (nic0) None SSH ~
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https://cloud.google.com/recommender/docs/tutorial-iac
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October 1 — December 31, 2019 commitments and average usage

View
Commitment scope: Billing account  EDIT

@ Aggregate

< VCPU RAM COMPUTE-OPTIMIZED VCPU COMPUTE-OPTIMIZED RAM N2 VCPU N2 RAM N2D VCPU N2D RAM > O Byregion
Scope

Region Active commitments Commitment utilization

) Time range
All regions 5,702 vCPU 20% @
with vCPU commitments decreased from 14,977 on 12/18/19 Custom range w:

Usage data is available since January 2017
60,000 From
10/1/19
50,000

To

12/31/19

Include data from regions with

40,000
30,000
(O vCPU commitments
20,000 (@ AnyvCPU usage
i 10,000 Filter
Region
0 All regions (16) -
N Novs Nov

Oct4  Oct8 Oct12 Oct16 Oct20 Oct24 Oct28 1 9 Novi3 Novi7 Nov2l Nov25 Nov29 Dec3 Dec7 Dectl Dec15 Dec19 Dec23 Dec27 Dec3!
== Active commitment Projects
All projects (131) -
Usage Average usage per microsecond (2] Highlights
All usage 135,046.36 vCPU View usage costs
M Commitment covered usage 12,507.08 vCPU 36% of all usage
| Eligible on-demand usage 22,539.27 vCPU 64% of all usage

FEXORIAREIS | LR — M BREIRO RSN RN E T,

COLR—MMIMATHAF—LTERRRICOVWTELEVENRIBEIS BT —o/O0— RO LTERD HEHE
SHEBELI I HRTFT—LALEEBNICH NI 5 T HENF BRI OEREEZIEAL. ERAZRARICEIH TS
9,


https://cloud.google.com/billing/docs/how-to/cud-analysis
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) Google Cloud Platform

us-centrall

usEaalla used-ip-address unused-ip-job

@ External IP address @ Cloud Scheduler job
static-ip-instance

@ Compute instance
unused-ip-address unused_ip_function

@ External IP address @ Cloud Function
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https://cloud.google.com/compute/docs/instances/preemptible
https://cloud.google.com/compute/docs/instances/create-start-preemptible-instance#handle_preemption
https://cloud.google.com/dataflow/docs/guides/flexrs
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& Add object lifecycle rule

gcp-cost-optimization-idle-bucket

After you add or edit a rule, it may take up to 24 hours to take effect.

@& Select object conditions
The action will be triggered when all selected conditions are met.
v/ Age
Time elapsed since objects uploaded to current bucket.

30 days

Creation date

v/ Storage class
All objects with any of the selected storage classes.

v/ Regional

v/ Standard
Durable Reduced Availability
Nearline
Coldline

+/ Newer versions

Applies only to versioned objects. All objects with at least this many
newer versions.

2 newer versions

Live state

@& Select action

@ Set to Nearline
Set to Coldline
Set to Archive
Delete

Continue

F—2EBHMICTEEIT S LS. Cloud Storage RUS—%RELE T,
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Google Network .
Google Cloud Internet Service
Platform Region PoP Provider End User
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distance travel and number of means data egresses as close to
traceroute hops, resulting in end-user ISP
faster more secure transport

TLETL Ry bT—=F 2T T T BBRENTF—IVAALLBELATVINEDH T,

REUE—=R FATDTLET L T4 T EERT B —ERBTEY BERZE DL T T TV —2a>0=-XUE
HETHRYbT—IZ D <RETI M. L1T VI OBEDNEL BV —EX (SLABRESN TV RV —EXR
O ICEVWT. ERDHIRZRNZZED H D ETo

ElEmTOX)YRDIEDICZAZA—R T4 7 %2 FAT 256 WK ODDFIDABD LT EHENIESTSL.INE5D
BIICIZNT VYD A2 =2y N BB T BTy I TRIHTTP(S).SSL Z7OF . TCP YOFX &%
B.Cloud CDN OfEBICEAT 2OV T5A 7YX Z—XDEENF T, VK OD DR FEEZRELI-5. F—LiB AL
TH—EXZRELEMERRAZEZ—R 747 ZFBELTHEESETOX )Y rZED LADASHATEITH—EZD/N
TH—XVANDZEZMAOSNZID I TET T,

2y hO—OFEREDOREL
REZH e EHHE e
ROV IIZ 2y D=V BERZ RETRIGERA TIAARTIABRDO—E T 1L EANICIZ. ITTRDKRE

By RO—DTHBIREHR % ZHBLIE TV CDEEZEEL.Google Cloud NDIREE R ARICTEARAWIEITS
FOICUA T =BT B 2T ITHLET,


https://cloud.google.com/network-tiers/docs/overview#tiers-gfe-lb-cloud-storage

£Y Google Cloud

Cloud Logging - RE(ZR>TcOJ RN TE LT Ry LT —
I RS T70v 0D REEFIETEEY, Z2ICBRNTEEZO0
D— AR CRERR< IS I W\ T KEICERDEMDE B
WRERETIEMDHD. T —F 77 EAEEOITHITRE
I ZE AR IOY I IMTIR T—E2T7 I REEOI %
IR AWM EIEHESLAHBVWTLLDI,VPC 7O—O4 ¥ Cloud
Load Balancing Tl& B> F U I B/MICHTITET. NI
EDTF—ER=RIIEFAFNZ0O00 FST1rvIDEZEIN
ISRS TN TEET . NI 1.0(OF T ID 100% 1R
) D5 0.0 (0% AV IEFRFINEWV) FTRETETET ST
Woa—F4 TN REL A== T HFED VPC R
FO—=D. HBBWMNIH TRV EDTLXN )= NETZIH.T5
ICRUILEDV LTHRED VM A VARV R E T3R8 > 2 —
TI—REEZRIVTTEIDEVDTHRIRTEEY,

IVA=TF5A XA FLRBABEZCEROSEERRITD
T3AR—bk 7UEX - TTEERIBERELFD Google 77+
2EFBALTERZHRL. EF¥a T8 H 2R ELE T,

SAEBIP PRL R - 2020 FLAREERRICH TIZE SR VHAER
P7RLRICIEEFTOERNEETEILSICHRDFT /L.
—RHBEF 2V TA DR TS5V T70 R LTEYIRSE
IEREBIP PRLRAZFERATACEEITIHLEI AL IP I
BII93HEICOVWTUI. TSAR—F VM D1 V32— &
FrDIEFES Google Kubernetes Engine TORE LRIV SX4Z
DEREICEHTEIHAREZELTETLY,

LR EHER TR RFHCBITIERBREEZLBIL . ITTRR—=IDY
Ja—>a aE+RIEBBTIET NTA—I VR TR X2 7
CEREDBITNTVAZEA CCIFBELRIETII AL ZLDHEEE
BOF—LICEDOTRL—23 >R ETYGoogle [T ARETIANES
O77O0—FhHBDEEZTVWETEBE . ERORELIE 1 [EIREDD
BEREWSED. 7T —23y F—LADRREIRIHD T F—L
CRFEICE>TRBERAEZRDIFTTLETV

33

\TLANTIC



https://cloud.google.com/solutions/stackdriver-cost-optimization#exclude_logs
https://cloud.google.com/compute/network-pricing#ipaddress
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https://cloud.google.com/bigquery/economic-advantages-2019-esg-report%2526sa%253DD%2526ust%253D1588282882687000%2526usg%253DAFQjCNFsfLQAI8ZJckeuadVgwnpMOCq6QQ
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BigQuery DEXMNLESEREIERET S

9\ BigQuery DRIEARERTVWEELLS BT T HEEY A7 T o NSRSt it AR Redb
) EIZHED FIF T BigQuery DERAMNZ 35 EEBNALET, DECLARE x DATE DEFAULT Cl
BigQuery O¥I &I O7—>avichhh 5T U TDOLSBRERICHE S -— Incurs the t of sc
TVET U T THEERRTEED). DECLARE y STRING DEFAULT

TV DIE
AVFRUR BTV TUTRIET 37 — 4 BICED
SES

CREATE TEMP TABLE t AS S
EfEE: BEROTATRIEZERIZEERICRET R e S S,
T BERISITVAEERD Y —RZBAT 31D,
BL2DI TSR LTHEKRIFEELEE A

A=
TOT4T AL—: F—=DILEIZN—T13> Tl
£ 90 HETEEIN-T—XICW T2 AZER S,
EBHRGEAN -2 F—DJILEIIN—T1>3>TOaBE
90 HREITEBEINTULWAWT—2ICN T3 A5ER S A e
IEEZDICRESNTVET,

AR=Z2T%A

SELECT column1 FROM t;

IF y = 'foo' THEN

SELECT * FROM dataset .«
ELSE

UPDATE dataset.differe

BigQuery ML IZDWL\Tld. BigQuery ML DRI & AR % CBL LI, SET col = 160

BigQuery Data Transfer Service (DL Tld. BigQuery Data Transfer WHERE true;

Service DB AR ZE BTV, END IF;

ZFNZENUIOVWTEH KR TWGEIS FF . roO07 —>3 > THEROD
BigQuery AL —>3 % ETZTEETHLLD,

WHILE x < (SELECT MIN(da

SET x = DATE_ADD(x, IN
BigQuery NDT —ZD—IEFIHAH NG Cost. rsinte the
BEEI SRR (B Ty T AT+ ARE) IF true THEN
T—HDIIZAR—k FRL—23> EAVE Ba

_ . _ . LEAVE:
T—=JIL Ea—N—FTaa> B 7—2t v DHIkR

END IF;

SELECT * FROM dataset.
END WHILE;



https://cloud.google.com/bigquery/pricing
https://cloud.google.com/bigquery-ml/pricing
https://cloud.google.com/bigquery-transfer/pricing
https://cloud.google.com/bigquery-transfer/pricing
https://cloud.google.com/bigquery/docs/loading-data
https://cloud.google.com/blog/products/data-analytics/skip-the-maintenance-speed-up-queries-with-bigquerys-clustering
https://cloud.google.com/bigquery/docs/exporting-data
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XBTF—R ARL—3>
Fryadnhicoxl)
I>—7=&LIcOT)
ZbL—2138A 10 GB £THEM

JTUTUIESTZT—2IE. 88 1 TB £TER (A>FTIUR
El&DHE DY)

BT TIVFHEDEWVWEIERT S

REEH e %= eee

BigQuery TOT 7#4/ILbDOREE T I UNI FITVMIEBEDONA MMz H
CICHERENRESNZ AV TIVRHEER TS, 7—o0—RHE
ELTEDABREZCHRAOSERDZE AV TIV RS EERE
ANDYIDBEZATEDBEVWERANMRZIHTIZIHENHDEFI.ERE
EE&EARTIE FRATEELREEETESBRONT MIEZNIETIET,
EERETZV0HBE A0YvE OSYrXUMEBALET . N
I&.BigQuery ROV LTHEINBZERDIITVERENT
$,BigQuery Reservations ZE A TNIE SERISEEI OFE AL
W7 —EZXKXDAET BigQuery DEFERIE TSI 2FHATEET,
AT 220y HI#d 321 Cloud Monitoring Z{FE>TRIA D
AOVvMEREZARELTAZEZETIHLET,

X EEHEORERNEEBRZ VIV ERITLIBRII BELRX
Y hHAMEMAEREICR 2 ETOM —EDLRTUIEBREINEE T,

EBENEICTNIE. IJTVDORBEICOVWT—YILELBEVWTEL LS
ICBRZBDBLNFEANERICII NTA—IRADHEETIHNED
HOETRILZAOYVMITH. ITUDRITEREIRWVIZE . —EDEKF
BN TR T CEI3Va MDA DET 2ED. TNBEN . ERBD
BEICRZEVWSHITTY,
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https://cloud.google.com/bigquery/pricing%2523free
https://cloud.google.com/bigquery/docs/cached-results
https://cloud.google.com/bigquery/pricing%2523free-tier
https://cloud.google.com/bigquery/pricing%2523free-tier
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BATZRAOYVMNIDDBRTIZENTA—IVAMMBE T L. ZTIZEEEREADTILERSN T BEROERKICADE
TOBY)ARROY MIZHMTBICIE F T BERE TV ERBLTAHAELES.COTFZ 24530 BEICZROY M %
BT XL TREHARETI MERAOYMIOREDN DWH FBTIVICTIDEZ R TISIC
B TE £ 9, £7-.BigQuery Reservations ZfFHA T3 T EDMERNAREENE TSV OF B HEDSTEN EE
ICITRET,

AU EECCOEERNESZHDIFMIABICELLTIESRIADZ—XIZEHE T Flex Slots "I BA TN F
L7co TS BRIE 60 #HE WSEE VBRI T BigQuery ROV 2 CBAWEIT3HLWA T3> TY,

Seconds/

Minutes

Flex Slots Flex Slots Monthly Commitments Annual Commitments

Rapid response to business Plan for business-critical Ideal balance between The most cost-effective

demands and evaluate e ARk TR flexibility and cost. option for steady-state
performance. workloads.

LU\ Flex Slots ZfE X 1. ——XICEHUT IS TI

FOTRVREEERE T ZV2lAEhE R T AL T3 OMBEICREN DERMNMROBVAETHRIGTEX
J.BigQuery DEAMABEEERICOVWTIE. CN TRV IFTTREBVWE T RICERORBEILDIRDHHICDWT
RTVWEELLD,

BigQuery DEHZR#H{LT S

BN OB R ZBIEY 51213 £913518 D BigQuery DEARRICOVWTEHER L R—b2ER L. BB ORI Z 35
IRIURENHD FJ,ZNiCIE. Cloud Console @ Billing LR—E{ERT 3h\ BE#liICERE T —4 % BigQuery ICTUX
R—bLETFHFHBIBEREEE TIZT X R—2IILDAY 2 R—FHFAAETI. CNZFERAITNIZ. BEROEL

JIVEFELCEREIIVDN I A=Y AZRBIETE LT X/ 7— IV O—RICBEET 2R HROFEHERP
V—RERXRIOVWTERBBERPAF TETEI U T THIBIZ5FMABFIBICE T A Y aR—RZERLELELD.


https://cloud.google.com/blog/products/data-analytics/new-workload-management-in-bigquery
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startTime
@ Feb 1,2020 - Apr 20, %
Is Audit.. isError isTime isBeamJob

Total Queries Estimated Cost (USD)  Total GB Billed Avg Slot Usage  Avg Query Runtime projectld totalSlotMs
2,018 5.86 1,200.03 4.72 1.67

~ Universa

¥ Night Flight

v Columbia

v Triton

Atlantia

Athena

principalEmail Est. Cost (...

Universal

l@example

e(@example

sh@example.c.

Query GB Billed Tabl.. AvgSlots.. AvgRuntime . Cost (U... Cached #ofRuns
SELECT * FROM ( SELECT clmn40_, SUM(clmn 21.01 1 1.92 0T 1 11
SELECT * FROM ( SELECT clmn100001_, SUM( 437 1 58.12 1.6 0.02 10
SELECT * FROM ( SELECT clmn40_, SUM(clmn 15.28 1 55.46 ; 0.07 9
SELECT * FROM ( SELECT clmn40_, SUM(clmn 17.19 53.9 54 0.08 11
SELECT * FROM ( SELECT clmn40_, SUM(clmn.. 19.11 53.57 63 0.09 13
SELECT * FROM ( SELECT clmn40_, SUM(clmn 13.37 4571 261 0.07
SELECT * FROM ( SELECT clmn40_, SUM(cImn 15.28 44.33 2.03 0.07
SELECT * FROM ( SELECT clmn100001_, SUM( 3.48 41.77 ; 0.02
SELECT * FROM ( SELECT clmn100001_, SUM( 3.06 40.19 ) 0.01
SELECT * FROM ( SELECT clmn100001_, SUM( 3.05 38.67 9 0.01
SELECT * FROM ( SELECT clmn100001_, SUM(, 262 35.95 ! 0.01
SELECT * FROM ( SELECT clmn40_, SUM(cImn 13:37 35.64 2.2¢ 0.07
SELECT * FROM ( SELECT SUM(clmn31_) AS ¢ 1.81 35.26 0.01
SELECT * FROM ( SELECT clmn100001_, SUM( 3.06 3512 57 0,01
SELECT * FROM ( SELECT clmn100001_, SUM( 2.61 1 3478 0.01
SELECT * FROM ( SELECT clmn7_, clmn31_FR 2.96 344 0.01
SELECT * FROM ( SELECT clmn40_, SUM(clmn 13.37 34.29 0.07
SELECT * FROM ( SELECT AVG(clmn21_) AScl 218 1 347 0.01
1-100 /1166

BigQuery DL R—h T ERRRAN—B THEETE X,
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BigQuery DERRBEILTI=vo: VT DUIE

BigQuery T—A2ND YT % R{TIZEMICIZ. FRIDH.VTILEZALDIEESERE  DHPESRADII—Ir—2X
NOFENEZSNET,

BRI TH N &AIE BigQuery A > TY Y RBRIETEWVRD 2T — AW —RETT. A>TV RDIHE . BigQuery
PHAERT =Y —RIBIATNTVE T —HEIID D DS VITUTUETZT—22 (N1 IR TRETNF
T MO U IIUTUIEGT BT —FEZBOS T HEEBRDAND LR TI,CZTIE. I (SQL O R P37,
I—H—FEEBHLRY) ORTERZHIRTEINZAN TS 0704RZRTVWEELLD,

1LI9TVDONRRT—2%28 . RFICHTITHDEE)
E3- HE e
BigQuery I&. 7T =D AT LER THRIASN TV O N T+—I PV ZADEVDHNFR T, 772 LISELECT *) =T

B T—TIHDINTDINCH LTI TINRITEINBZ D BRPROIEADEST.COPRICR AELT—FHEE
NTVWBEHbLNELEA FIBICTSELECT *) ZEoTcBI#ZH A TRERICADODNZDIE.CHEEITTIEIHDEEA) .

T IZIUTRIESNE T —FEDEKHIZRTAHAELELI. LU T BigQuery D—fiFAFHAINTULWERRT —F vk
ICX LTIV ZRITTBHITY,

CEOLBED HERINERDALIETAURET —2DONA MIHDHI 8 0D 1 ICEXTRD. BRADHIRICERZLTVWSS
EDDODDET T LIMIT @R L THRICERICIIRELRVI EICTERLIE T,

2 All weather data Edited e [ T 7 FULL SCREEN 2 Harsh conditions Edited o [ © 3 FULL SCREEN
1|SELECT 1| SELECT
2 * 2 station_number,
3 FROM 3 mean_temp,
4 “bigquery-public-data.samples.gsod" B fog,
5 LIMIT 5 rain,
6 1000 6  snow,
7 hail,
8 thunder,
&) tornado
10 FROM
1l “bigquery-public-data.samples.gsod’
12 | LIMIT
1.3 1000
m % Savequery v i Saveview = (O Schedule query ~ % savequery ~ i Saveview (O Schedule query v
£ More ~ This query will process 16.1 GB when run. 0 This query will process 2.3 GB when run. 0

BigQuery TO—MABINTWEERRT—2EY DI TUETH


https://cloud.google.com/public-datasets/

' Google Cloud 40

TR DOVWTHEO TIF D 2O ERBHREZIBRLICDITBLEDNBVBRIR ERDT—2 FLEa— 4723
COEREETITHLET,

FreVTUERTORIIDRAT— TUIBINTNA M ITHRENREBZCEDEERRI T, FERT—
THUIBEINBNT MRS T OIS EBHORT—IH OB EM BRI T Z{ER T3 X BEROE TIEEKD AR
WOTEHTELED (oS LN TA—I AN R EINDEREMIXHDET),

JTUDTEIBZRITREVERETI«ILE) VI %1T75Z TBigQuery DERZHIIR T3 L ARIC/INTA—IVABHHET
TEY

QAL BIRZ/HSTOIC, EREERET S,
REZH e = eeo
LFERDITITUNIBEINDT—F2F GB IRELD T L EZBEWVWHA HH>THEEKICARDZIDIIHARET.EVRXIC

IIRIKEELEFFA LI L. T2yt T—=DILOIBIED TB.PB ICELRIGE. FDIRTOIIIH LT . LHHZ
HODA—H—HITVERTITZREVDOBICHERAIENLENZENHLHD T,

CDESBBEZHCIDICRETNBRANA MIZRELTELIIICLELELS.COLRZBZZEIUATDLS
ICZTUDIZ— D . BRPENULEREELBIBDET,

Query exceeded limit for bytes billed: 1000000. 17291018240 of higher required.

CLOSE

SQL diale lect
o St Processing locati jon
Auto-select
Legacy =
Advanced options A
Limits the ithis query  gnagement solution
ave. he query

it, the
will be failed (without incurring a charge). If not
specified, the bytes billed will be set to the project
default.




£Y Google Cloud a

LEIAZRZL A O—ILOEERIC OV BERICBRONIEDHD T, L XL KB (RILFU—23 0D
O —>3aV)IC10 TB DT —EBHBELELLESARL—CDREIE 1 DB HF=DH $200 TI,CDT—RICHL
T.10 A0 —H—hENEN [SELECT *..] ZHIZ 10 [E5217L7=3F 5. BigQuery D 1 BB H =D DIIET—21F 1
PB &7 D #& (347 $5,000 ICE TR EDD X T ZHAB ERZRITEICICE>TISLIEAAERIITUAERLET
X ABIVTVDORTEEPTEF v UEILLIEBETHO VIV ZREFTRITLEOLRLEITORENREE TS
AREMDH DD TITEELIETL,

JITYTCICERZRIFBIEFN I—HF—LANILPTOS I LRNILTRLCESICHIRZHR T TERZIMO—ILT
BCHAEETT,

3. Xx vyl azB<HAT .
REZH e EE e

—EBDFINEZRE. F vy aZzEoTclZFONTTVDNTA—I UV ADNRESINE T MA U Fryia T—TILHSEE
LIERICOVWTIRENREELBVE VWS AU EBDE T F vy aDREIFT IAIETHAUICHE>TVET D
S%XTEIE.GCP Console DV ITUIFT«AT [5¥] > [VTVDRKRE] 7 )v I LT U TOBEE CHETI X9, £/-.
Frylaldd—H—-e. 7Oz UICHIF NS RICH TEELIE T,

Destination table write preference ~ This attempts to use results from a previous run of

Write if empty this query, as long as the referenced tables are
Append to table unmodified. If cached results are returned, you will
Overwrite table not be billed for any usage. Results are cached for

approximately 24 hours.

Caching cannot be enabled when a destination

table is selected. Learn more
Resource management

Job priority Cache preference
@® Interactive +/ Use cached results
Batch

Tyl amERIX . ITIDNTF—I VR ERETETET,
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BB EEIFTAELLISBEADSHTAOL—S—DTIERTET—RFR—ZILDEYaR—RHHD. FDE
#% 7T BigQuery BEIfEL TVWBR Y LE T COBAEROI—H—RBTI/IVDF vy asHETR3TRNRETHS
ZEDNTUTEDLDDOWIEITETLLS,

A—H—EDFvyia by EHEETEISLIICTBICIF E—DT—ERX 7HU> MFE>T BigQuery DU TV
ZRTIBNN 2T AR IZZEALETFH LI TES5D Next 19 DT EZTELL T LY,

4. 7= z2HnEd3,
REZH e HifE e
TEBRRENTT—INERE TR VT INBOERZHIR CTIZ EERIC. N TA—I UV ADBHEINFT T IRFATIE.

N DIAHBER B 2A LR 2T O DEICR ST T—IILERETEE I, XX BE 12 BT 228D
sales T—7ILEUTDESICHBDT—TILICDE TR LELLD,

--'sales’ table partitioned by "date’

2019/08/01

- SELECT *

: FROM ‘sales’

- WHERE date BETWEEN (“2019/08/01")
- AND (“2019/08/31”)

2019/08/02

2019/09/01

2019/09/02

TN ZRE TR VTVNIBOERZHIRTEET,
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COLTEIFIE B8 AD sales T—REDHTREET—TINEETIZIHRLL 3 BDON—FT1>3>DT—2DHH IR
INBICBD. BERZENTEEY,

CDFHEDDHS 1 2DOA)YMMIEIFEHALICRIAREASN —ADBITHELDN—T12a>TEICERIND
FIITBBEVSIRTY, LFED sales T—H2DFITE S L IRKICHAAAPIREDNREB DT —ZIFBE 2~3 H
BRTY, E-T EDMD@EZE 90 HERE L BH ofc/N—T12avIlDVWTUI ANL—C B8R EBNICHIRE NS
B EGTBEN—T2a>RET—TILDOX) Yy b EDTICIZ I TVERITIBEEILN—TraF)ezds
ELTT—IIIZRDRALELSICLTET LY,

N—T4 a3 D8 T—TILDERPEHEITOEIIC IN—T1ay Il EERK] #E%ICT 3L WHERE A%
FEoleN—T1>a B DIgEEI——IBHITIEFT FEELAEVE. IS —PRINZLSICHEDET),

5. 93XV J ST T—REI5IHNT B,
REHZHe  HNNEe

T—INERBILIB.EBICEDT—IINZIFRR) T TEBLIINBDE LI VT REI T LI RK 4 DDFIC
BICEDWTT— 220 BB MHEHEA T IFRAZI VI THEESNIADEICEDVWTT —2H RSN T Oy
JICRITENET.CNSDFIDETRDAT LS BITVERITIR . TOVY TIL—Z2TeEn3 7Ot
SO HKETBRENSTENZTOVIREIFTHEFNICH RSN TAF v EINET,

TR =L ZAEFIDBREBHENFEDEENEDIBIERL TZER Y 2 R— RTHRTIZLSICLIEVWELFLLD,
CDBEIT DRI DEF 1S sales_rep FIDEZIEFRICTEART IFZAZ) T LTELEBR T UTOHITIE.T D
DIN—FT+13>(2019/09/01) FD.Bob & Tom BEEFN3 2 DOTOVIDAHADAF Y IN. CDN—T+4>3>DED
OTOvIIEBFEINTVET, CHUCKD MBI BN MIESSICES LGV VIBOEBR*HBTE XY,



https://cloud.google.com/bigquery/docs/querying-partitioned-tables%2523querying_partitioned_tables_2
https://cloud.google.com/bigquery/docs/clustered-tables

& Google Cloud a4

2019/08/01 --"sales’ table partitioned by "date’

¢ and clustered by "sales_rep’

2019/08/02 EENINZeads

. FROM 'sales’

- WHERE date = “2019/09/01”
 AND sales_rep IN (“Bob, “Tom”)

2019/09/01

2019/09/02

ISRAZN T e BT B BRZHIRTEE Y,

IIRZ) TGN =TV REIENIcT — R L TDARITTEE o T —INEN—T12aZ 2T BITIE T —2 D
DIAHBEREEATIE T I RZEORIR A LRZ L TDFNZEA L. ZDFIDEICEIVTHEI T EHRIEETT,

IIRZ)TICDWTEF LR CE5Z BTV e N TA— YRR ZREL. BRDHIBZRIFET 3L
WRTUT7 AR Ea—ZEH LT,

BigQuery DERRBILTI=v: AL—D

BigQuery |7 — 2% FHHAAL E.T—FILIBHL e T — 22 W BUCE VW TERE SN EJ,BigQuery DXL —J &
BEMZAZAVIFUTDEEDTY,

1R EBELRT—2ETE2X—T93,

EEZHe  HHE ee

BigQuery Tl&. 7 —2H T 74JL T Capacitor LIFIENZ DT LA THEES(L. ERSNICRETHRRINE T 7—

FEYNMIT=IIDTI7AILOBMEE =B L. REBBICH > TREITZIHREDRWVW—BN BT -0 7—
AEHIBRTBDLSICLELLS,


https://medium.com/google-cloud/bigquery-optimized-cluster-your-tables-65e2f684594b
https://cloud.google.com/bigquery/docs/materialized-views-intro
https://cloud.google.com/bigquery/docs/materialized-views-intro
https://cloud.google.com/blog/products/gcp/inside-capacitor-bigquerys-next-generation-columnar-storage-format
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R KRRDRAT =IOV T T—=R2EYMIATVZARN)—LDTITILEB I T IR I -V I 2B T ABRED
TRy MITY AT N R TRBICEDE T, COLSBRIBRIF. T—TINDT I+ OBEZEARE 7 HREICER
ETITET,

Create dataset
Dataset |D

staging_dataset_for_weather_data_sxploration

Data location | Jption

Default v

Default table expiration

Mever
® Murmber of days after table creation:

I

T=7IOBEMHARIZ. VY —ROEHICRIEE Y,
BET—ITNDT I SDENEZEETEE. EOEEIFFHLAERLIcT—TIICH L TOAIEHERDE T,
BEOT—TILICEBEZMABICIFDDL RT— XU R EBRLTIETL,

BigQuery TIEBILT—2 v rATT—IICCICERZBEMPAREZRET I CHTIET . e xX LiFrDT—
ZE Y new_york EWST—=TILHH D MDT—TILEDHRIIREITIHELHDELET,

MDR—JDEDESICFRET B L new_york T—TILDT—42Id 6 B AREFRIFINETH california T—TILOEX
HABRIFAFICEREL TWVAEAVD T T 74/L D 7 BREICAD X,

BYEARIZ T =2y T =L EDIEFN N—T1a >V IR ET D HARETI . T 7A)LEDEIEICDWVT
[ AR INTUVBREF X R EITELE IV,


https://cloud.google.com/bigquery/docs/reference/standard-sql/data-definition-language%2523alter_table_set_options_statement
https://cloud.google.com/bigquery/docs/updating-datasets%2523table-expiration
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2.7 —ADREREISEET B,
REEZN e HiE e@

T—7IWRN—T1>3>% 90 HERELABD STIFZE. EDT—HD
AL —EREIZEERICHK 50% B RHADLET T—TILR/N—F+
AVHRAGREAN —JERABINIBETH N TA—TI VA
AN AR EDMBET I3 CiEHDFE A

REIREIN —J & TESLEHERI3HD. T—JINDT—32%1R
EIRE(T—2DRN) =27 OE— FiAAHP. DML AR
L—>32 . DDL ARL—2aV) Ic& 5T E LL5. 25 LT85T
S RBREAN —UHB 70747 AEL—UICED.90 HEIDH
DYDY R EINET CNERSICIE FTLLWT =N\ FZFTAA
O FLVWT—TILeN—T1 >3V ADFHAHDAEENESHh &
B&EICIGC TR L E L&D,

T—INT—RIIHTBITUDRTHE. —EBDERETIZ. 90 HED
AoV EYRENT REBREFEASL —DDEXICBRDET,

—ARAYICIE BigQuery ICT—2EBWEE ICTBIESH AUy RHK
FVWTITHT—TIRDT—RICT IR TZDHEIC 1 EHEIH A
WO WSIREDIZEIF (EEPRFICRK-TT— A1 T2 RET 315
&72Y) . Cloud Storage /N4 k® Coldline 75 RICTF—DILT—4%
TOAR—bTBREZEETLELLS. DTSR IE BigQuery DERHA
FREIANL—JLDDHISICEBRMMRBREICHRO>TVET,

46

~ gcp-cost-optimization
v [] staging_dataset_for_weather_..

Fe california

B new_york

Table info

Table expiration

Never
@ Specify date

2/19/20,11:30 PM EST ~



https://cloud.google.com/bigquery/pricing%2523long-term-storage
https://cloud.google.com/bigquery/docs/exporting-data
https://cloud.google.com/bigquery/docs/exporting-data
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3.7T—2NERIE—Z#ITS,
RESN e - HHE e

BigQuery TI&EEE DT —27 71X EFI)ILZHBLTHO. Cloud
Bigtable. Cloud Storage. Google K51 7. Cloud SQL 7% & DHNERT —
2Y = L TEEI T 2RITI BN FIRE T C DA ZF
BINE . T—2OEREIE—%#IH AN —CBRENZZZCNT
FEILIDICABBY — DB EET -2 ZHABNBIEFHDNDED
T—IHRRICEBEIND LS BRIBEICIF EED I BigQuery IC
FAAFBLTHEET I EATEIZDTEFTY,

COTIZY I BRICIECTXUY R EENZGEEICOAMERTS
KSICLFELELS—MRBIICIE AERY —RICH 9 B2 T )1 BigQuery
EOE—FT—=RIHTZITIICEERTNTA—IVRADEL D F
YoBigQuery DT —RIEAZLEX THEHINTULSTH. EULN
TH—IVR=EBESNZDIHERTY,

4.7—BEAN—IVIBATHRAIRATNEDLESD
RIS,

REZHe  HHE ee

BigQuery ADT—RDiFHHAHNE —FEFRAAAHT I T LTHEA
ALHEC AN =20 AZERALTIUTZILZAL ARN)—320
THRMAATHED 2 DB B £F.BigQuery DERZRELT 355
FIRINCINRILIIHEREZHER L AN - JBADEED
RELTULWAHESHZERESRT B ETI A=V JBADOESESH
RELTVWRBEIF. XD A EREEE L TATLET L, [BigQuery DT —
RIIR R (BEFRETIE AR B T) B EH 71, [BigQuery THELT:
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https://cloud.google.com/bigquery/external-data-sources
https://cloud.google.com/bigquery/external-data-sources%2523external_data_source_limitations
https://cloud.google.com/bigquery/streaming-data-into-bigquery
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https://cloud.google.com/bigquery/table-decorators
https://cloud.google.com/solutions/dr-scenarios-for-data
https://cloud.google.com/bigquery/docs/locations%2523regional_locations
https://www.youtube.com/watch%253Fv%253Dg0rX9SVr_UQ%2526autoplay%253D1
https://www.youtube.com/watch%253Fv%253Dg0rX9SVr_UQ%2526autoplay%253D1
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https://cloud.google.com/customers/md-insider/
https://cloud.google.com/customers/raycatch/
https://cloud.google.com/customers/raycatch/
https://inthecloud.withgoogle.com/cost-optimization/dl-cd.html%253Futm_source%253Dgoogle%2526utm_medium%253Dwebsite%2526utm_campaign%253DFY20-Q2-global-demandgen-operational-cs-gcp_gtm_reasons_to_call_utm%2526utm_content%253Dblog
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