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I. SIGN UP FOR GOOGLE CLOUD

c i cloud.google.com

Solutions  Products  Pricing  Resources Q = Docs Support @ Engiish ~

Contact Us Start free

Google Cloud

| Get $300 in free credits and free usage of 20+ products e |

Dream, build, and
transform with
Google Cloud

Build apps faster, make smarter busipe
and connect people anywheges

decisions,

P—
Get started for free
e ———

Contact sales

Meet the businesses using Google Cloud to ax v

https://cloud.google.com

c #& console.cloud.google.com

I &) Try Google Cloud for free I

Step 1 of 2 Account Information Access to all Cloud Platform Products

Get everything you need to build and run your apps,

Dr Alvin Ang websites and services, including Firebase and the
alvin . SWITCH ACCOUNT Google Maps AP
$300 credit for free
Country Put Google Cloud to work with $300 in credit to
spend over the next 90 days
Singapore -
No autocharge after free trial ends
What best describes your organization or needs? We ask you for your credit card to make sure you are
Plasso select not a robot. You won't be charged unless you

manually upgrade to a paid account.

Terms of Service

have read and agree to the Goo

ervice, § ntal Tri

licable services &

ud Platform Terms of
of Service, and the terms of
d APIs °

service of any
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https://cloud.google.com/

Step 2 of 2 Payment Information Verification

Your payment information helps us reduce fraud and abusd
unless you turn on automatic billing.

Payments profile (O

Choose the payments profile that will be associated with this account or transaction. A
payments profile is shared and used across all Google products.

Dr. Alvin Ang

Payment method

B Taxinformation O 4

Tax status:Individual

our payments profile. It

oogle Privacy Policy.

START MY FREE TRIAL
—————

) Google Cloud Platform

Welcome Dr Alvin Ang!

T VYL pIougiil yuu W uuuyie vivuus

e What are you interested in doing with Google Cloud?

Virtual machines (VMs)

Websites Mobile apps +/ Storage / backup
~/ Data analytics +/ Artificial intelligence / machine learning

Game development Containerization

Google Maps

Qther ADIg ‘e g Iex:_tn_spgenh sr\ﬂnf‘h-h’\-‘l'n 1 \ision)

Access to all Cloud Platform Products
Get everything you need to build and run your apps,
websites and services, including Firebase and the
Google Maps API.

$300 credit for free

Put Google Cloud to work with $300 in credit to
spend over the next 90 days.

No autocharge after free trial ends

We ask you for your credit card to make sure you are
not a robot. You won't be charged unless you

pls put your‘ Credvit ca r'd hereluallyupgradetoapa\daccount

+~ Data management

Google Photos or Google Workspace

o What best describes your role?

Other I'm not sure yet

e (3
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) Google Cloud Platform

Get started with an interactive tutorial

{8k Try Compute Engine
® 4 minutes

Learn how to create a highly configurable
Linux VM instance for running workloads on
Compute Engine.

@& Custom machine types to optimize
VvCPU and memory while balancing cost

& Preemptible machines to reduce
computing costs

@ Rightsizing recommendations to
optimize resource utilization

Monthly estimate: $25.46 credits @

B8 Try Cloud Storage
® 5 minutes

Learn how to work with object storage for
all-sized needs. Store any amount of data.
Retrieve as often as you'd like.

@ store files and objects remotely and
retrieve from anywhere

& Worldwide access and storage
locations

@& High availability and durability

Monthly estimate: $5.10 credits @
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£ Try Cloud SQL
®© 10 minutes

Learn how to get started with a fully
managed relational database service for
MySQL, PostgreSQL, and SQL Server.

@ Fully managed database set up in
minutes

& Easily migrate from existing databases

@ Integrate with any application with full
database compatibility

START TUTORIAL
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) Google Cloud Platform

Welcome Dr Alvin Ang!

Your free trial includes $300 in credit to spend over the next 90 days. To help us serve
you better, please answer 4 questions.

Q What best describes your organization or needs?

|
Q What brought you to Google Cloud?

Q What are you interested in doing with Google Cloud?

o What best describes your role?

“ Data Scientist / Data Engineer v

CLOSE @

7| PAGE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



IT.

START

DATAPROC

Google Cloud

Overview

Solutions

Products

Pricing

Resources

Get $300 in free credits and free usage of 20+ products e

Dream, build, and
transform with
Google Cloud

Build apps faster, make smarter i

and connect people anywhg

Go to console ’

Google Cloud

Search

Filter by

[ Product or Page

[J Documentation or tutorial
[ Marketplace and APIs
[ organization

[ Folder

[ Project

[ Resources

Resource filters

Project, folder, or org
My First Project

Resource type
Any

Contact sales

& My First Project =
ALL

Search results

Showing 30 off34 r
£l Dataproc

ess decisions,

Isuhs for “dataproc’

Type

J
Product or Page

& Autoscaling policies

Dataproc

Type:
Product:

Da
Batches
Dataproc

Type:

Product: Daf

Product or Page

taproc

Product or Page

taproc

ETION & TUTORIALS

RESOURCES

Q

Docs

B3

Support

@ English +

Console :

Contact Us

Free trial status: $394.09 credit and 91 days remaining - with a full account, you'll get unlimited access 1o all of Google Cloud Platform.

MARKETPLACE & APIS
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III.DATAPROC TUTORIALS

B Free trial status: $394.00 credit and 91 days remaining - with a full account, you'll get unlimited access to all of Google Cloud Platform

Google Cloud 2o My First Project w

4 Product details Cloud Dataproc API
Google Enterprise AP

DOCPMENTATION

Tutorials and documengation

Learn more [2

Terms of Service

OVERVIEW PRICING

u may click here

By using this product you agree to the terms and conditions of the following
license: Google Cloud Platform.

More products to explore

Dataproc AP not enabled on this project. Redirecting to

Dataproc API management dashboard

cB@o @

¥ &
Go gle Cloud Overview Solutions Products Pricing  Resources Q = Docs  Support @ english ~ Console :
Dataproc Contact Us
it will bring u to here
z Dataproc

Dataproc

—— Dataproc is a fully manag scalable service for

enefits
running Apache Hadoo pache Flink, Presto,
Key features and 30+ open source tools and frameworks. Use Dataproc for
. . o VIDEO
s data lake modernization, ETL, and secure data science, at scale,
: . g 5 Dat: t I
integrated with Google Cloud, at a fraction of the cost. @ a?mc Supports populat
What's new OSS like Apache Spark,
Presto, Flink, and more.

Documentation o123
Use cases

Move your Hadoop and v/ Open: Run open source data analytics at scale, with

Spark clusters to the cloud enterprise grade security

Jhttos//wwinvoutube com/watch?y=Ji6mp7Sam10 |

9| PAGHE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



IV. DATAPROC PRICING

Google Enterprise API

QVERVIEW PRICING DOCUMENTATION

sl simply choose the first and cheapest one....

| Dataproc Serverless Shuffle Storage GB-Monti I

SGD 0.052544

Dataproc Serverless Shuffle Storage GB-Montl gibibyte month
Dataproc Serverless Shuffle Storage GB-Montl

Dataproc Serverless Shuffle Storage GB-Monti

Note: Additional charges may also apply from infrastructure you use to call the API. If

you pay in a currency other than USD, the prices listed in your currency on Google Cloud
Skus apply. Please refer to Google Cloud Price List for the latest

All products are priced in USD and charged in the currency (SGQJ
Account. The price for this month is calculated with an exchang
SGD
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V. ENABLE DATAPROC

Free trial status: $394.09 credit and 91 days remaining - with a full account, you'l get unlimited access to all of Google Cloud Platform.

T D00 : @

Google Cloud

** My First Project

< Product details

|Cloud Dataproc API

Google Entergfise AP

Manages JHadoop-based clusters and jobs on Google Cloud Platform.

TRY THIS API (2

Click to enable this AP

QVERVIEW PRICING DOCUMENTATION

Overview

Manages Hadoop-based clusters and jobs on Google Cloud Platform

Additional details
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VI. CREATE AND CONFIGURE CLUSTER

I_i' Free trial status: $394.09 credit and 91 days remaining - with a full account, you'll get unlimited access to all of Google Cloud Platform. DISMISS
= Go gle Cloud o* My First Project » Search (/) for resources, docs, products, and more Q Search ‘ (| Q @ : o
& DataprOC Clusters CREATE CLUSTER C REFRESH » START W STOP W DELETE REGIONS ~ 4+ 5 RECOMMENDED ALERTS
Jobs on Clusters S
Cluster

I i Clusters

Cloud Dataproc

iE Jobs
Google Cloud Dataproc lets you provision Apache Hadoop clusters and connect to
i Workflows underlying analytic data stores
i, Autoscaling policies There are no clusters in the currently selected Cloud Dataproc region(s). Create a
cluster to get started.
Serverless ~
— Batch CREATE CLUSTER
= atches
Metastore Services ~

B  Release Notes

<1

Create Dataproc cluster

Select the infrastructure service that you want to use.
Cluster on Compute Engine
Create the cluster on Compute Engine. CREATE

Cluster on GKE
Create the cluster on Google Kubernetes Engine (GKE). CREATE

CANCEL
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A. SETUP CLUSTER
1.  SETUP NAME / LOCATION / CLUSTER TYPE

& Create a Dataproc cluster on Compute Engine

®| Setup cluster I
Begin by providing basic information.

®  Configure nodes (optional) I yarn—clusterl edit the name ) \

Change node compute and storage
capabilities.

Name

Location location doesn't matter

®  Customize cluster (optional) _ Region * . cZone* \
Add cluster properties, features, and IUS’CE"'“'f1I1 I v e‘ lusfcentrahff I > @

actions.
®  Manage security (optional) Cluster type
Change access, encryption, and security
cettings. I @ standard (1 master, N workers) |We choose standard type

(O single Node (1 master, 0 workers)
Provides one node that acts as both master and worker. Good for proof-of-concept or small-
scale processing

(O High Availability (3 masters, N workers)

Hadoop High Availability mode provides uninterrupted YARN and HDFS operations despite

cinmla nada failirae ar rohonte

2. IGNORE AUTOSCALING AND FLEXIBILITY MODE

& Create a Dataproc cluster on Compute Engine

Hadoop High Availability mode provides uninterrupted YARN and HDFS operations despite
Setup cluster single-node failures or reboots
Begin by providing basic information. I ‘
Autoscaling ;
* Configure nodes (optional) We Irg n O re t h e Se 2
U

Automates cluster resource manage t based on ardutoscaling policy.

Change node compute and storage
capabilities.

 Policy

. . N - ‘
®  Customize cluster (optional) ‘ one

Add cluster properties, features, and o
actions. Enhanced Flexibility Mode

Dataproc Enhanced Flexibility Mode (EFM) manages shuffle data to minimize job
progress delays caused by the removal of nodes from a running cluster. EFM offloads
Change access, encryption, and security shuffle data in one of two user-selectable modes, primary worker shuffle and Hadoop
settings. Compatible File System (HCFS) shuffle. Learn more

® Manage security (optional)

(i ] An autoscaling policy must be selected to configure EFM.

CREATE CANCEL

Versioning
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3.  CHOOSE VERSIONING

Create a Dataproc cluster on Compute Engine

Set up cluster
Begin by providing basic information.

Configure nodes (optional)
Change node compute and storage
capabilities.

Customize cluster (optional)

Add cluster properties, features, and
actions.

Manage security (optional)
Change access, encryption, and security
settings.

CREATE CANCEL

I I T S (s R ) R T T

@  Anautoscaling policy must be selected to configure EFM.

Versioning

Use a custom image to load pre-installed packages. Learn more

Image Type and Version
1.5-debian10

we select this version

Release Date
First released on 3/25/20:

but it doesn't really matter

CHANGE

Components

Component Gateway

Enable component gateway
Provides access to the web interfaces of default and selected optional components on the

Choose Image Version

STANDARD DATAPROC IMAGE CUSTOM IMAGE

Cloud Dataproc uses versioned images to bundle the operating system, big data compo
Platform connectors into one package that is deployed on your cluster. Learn more

(O 2.1 (Debian 11, Hadoop 3.3, Spark 3.3)
First released on 1/22/2021.

(O 2.1 (RockyLinux 8, Hadoop 3.3, Spark 3.3)
First released on 2/18/2022.

2.1 (Ubuntu 20.04 LTS, Hadoop 3.3, Spark 3.3)
First released on 1/22/2021.

2.0 (Debian 10, Hadoop 3.2, Spark 3.1)
First released on 1/22/2021.

2.0 (RockyLinux 8, Hadoop 3.2, Spark 3.1)
First released on 2/18/2022.

First released on 1/22/2021.

1.5 (Debian 10, Hadoop 2.10, Spark 2.4)
First released on 3/25/2020.

@)
@)
@)
(O 2.0 (Ubuntu 18.04 LTS, Hadoop 3.2, Spark 3.1)
®
@)

1.5 (RockyLinux 8, Hadoop 2.10, Spark 2.4)
First released on 2/18/2022.
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&

4. SELECT COMPONENTS

Create a Dataproc cluster on Compute Engine

Set up cluster
Begin by providing basic information.

Configure nodes (optional)
Change node compute and storage
capabilities.

Customize cluster (optional)
Add cluster properties, features, and
actions.

Manage security (optional)
Change access, encryption, and security
settings.

CREATE CANCEL

Components we must allow the 'optional components'
I to appear in our chrome browser

Component Gatewa
%4 Enable component gatewa
Provides access to the web interfaces of defa

cluster. Learn more

ected optional components on the

Optional components

Select one or multiple

[[] Hive WebHCat @
Jupyter Notebook @ fi
[ zeppelin Notebook @

[] oriid @
[] Prestoc @
[] Zookeeper @
[] Ranger @

MmO

onents. Learn
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B. CONFIGURE NODES

1. CONFIGURE MASTER NODE

& Create a Dataproc cluster on Compute Engine

+ Setup cluster configure the MASTER node

Begin by providing basic information.

Contains the YARN Resource Manager, HDFS NameNode, and all job drivers.

Configure nodes (optional)

‘Change node compute and storage | i i

capabilities. GENERAL-PURPOSE | COMPUTE-OPTIMIZED ~ GPU
®  Customize cluster (optional) Machine types for common workloads, optimized for cost and flexibility

Add cluster properties, features, and actions. N

- I N1 I - ‘

* Manage security (optional) )

Change access, encryption, and security Powered by Intel Skylake CPU platform or one of its predecessors

settings. deokine o

[z o 7ssemenon | | believe this represents dual core CPU

cance %  with £6B ram

v CPU PLATFORM AND GPU

EQUIVALENT COMMAND LINE  ~

Rimary disk size* ———— Pri disktype ————————————
i believe this should be J | sanswaperoonos - @ |

the hard dISk Storage Spa&gronacalssbs'm} ‘,;%c;ISSDImerfaoeive}

2. CONFIGURE SLAVE NODES

& Create a Dataproc cluster on Compute Engine

Cworker noges| ~

®  Setupcluster

Begin by providing basic information. Each contains a YARN NodeManager and a HDFS DataNode. HDFS replication factor is 2.
®  Configure nodes (optional) Machine family
Change node compute and storage I GENI URPOSE | COMPUTE-OPTIMIZED  GPU
capabilities
Machine types for common worl 5, optimized for cost and flexibility

® Customize cluster (optional)

Add cluster properties, features, and actions

N N Skylake CPU pl rm or of its predecessors
®  Manage security (OpIIDHaH w ntel Skylake CPU platfo r one of its predecessor:
Change access, encryption, and security i e
settings. I| Custom I - ]
Cores

o

= ' o each worker /laptop
Memory has 1 core with

EQUIVALENT COMMAND LINE  ~ @ on |y 3.7568 RAM

o
o

[ Extend Memory @

“ CPU PLATFORM AND GPU

of worker nodes *

i believe the storage pe 3
hard disk spaceis o1 ™" = 0| [Smamon « @
3 2 G B Number of local SSDs * Local SSD Interface

[ {scm > @

0
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3. OBSERVE THE TOTAL YARN USAGE

& Create a Dataproc cluster on Compute Engine

[ R I Ui el
®  Setupcluster
Begin by providing basic information
=] Configure nodes (optional) I Secondary worker nodes I A
Change node compute and storage Each contains a YARN NodeManager. \WDFS does not run on secondary worker nodes.
capabilities Secondary worker VMs are preemptibl default. Spot and preemptible VMs costs less, but

can be terminated at any time due to syst®&g demands. Learn more

«— We ignore these 3

®  Customize cluster (optional)
Add cluster properties, features, and actions

® Manage security (optional)

Change access, encryption, and security Enable to create this clusier on sole-teng
Compute Engine server that is dedicaf
cluster with an autoscaling policy, it
an autoscaling policy. Learn more

g Enable

Shielded VM

Turn on all settings for the most secure configuration. Learn more
[] Tum on Secure Boot @

[ TumonvTPM @
[ Turn on Integrity Monitoring @

nodes. This grants exclusive access to a physical
to hosting only your project’s VMs. If you are creating a

settings. recommended that the node group you select also uses

CREATE CANCEL

EQUIVALENT COMMAND LINE ~ ~

Total YARN usage

YARN cores @ YARN memory @

’ 3x3.75GB x 0.8

& Create a Dataproc cluster on Compute Engine

an autoscaling policy. Learn more

.
Set up cluster ° Enable
Begin by providing basic information.

e | Configure nodes (optional)
Change node compute and storage I Shielded VM
capabilities.

Turn on all settings for the most secure configuration. Learn more

®  Customize cluster (optional) [ Turn on Secure Boot @

Add cluster properties, features, and [ tumonvtem @
actions. [C] Turn on Integrity Monitoring @
®  Manage security (optional)
Change access, encryption, and seculil  The number of worker nodes times the number of vCPUs X
settings. per node
YARN cores @ YARN memory @

CANCEL 3 x 1vCPU (virtual C¥8... means virtual computer)
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C. CUSTOMIZE CLUSTER

1.  SCHEDULED DELETION OF CLUSTER

& Create a Dataproc cluster on Compute Engine

schedule a deletino of your cluster

+ ADD METADATA .
after 1 hour if idle to save you money

®  Setup cluster
Begin by providing basic information. .
Snprprovene | Scheduled deletidn Cpse ove rcharge
®  Configure nodes (optional) Use Scheduled Deletion to help avoid incurring Google Cloud charges for an inactive cluster.
Change node compute and storage Learn more
capabilities [C] Delete on a fixed time schedule
| Delete after a cluster idle time period without submiﬂedjobsl
® Customize cluster (optional)
. _Timeout *
Add cluster properties, features, and I u
actions. Hours ~
e Manage security (optional) The cluster will be deleted when idle for more than an hour
Change access, encryption, and security
ttings. .
Setings Cloud Storage staging bucket
@ Storage staging bucket BROWSE

CREATE CANCEL

&

Cloud Storage staging bucket to be used for storing cluster job dependencies, job driver output,
and cluster config files.

2. EDIT BUCKET NOW...

Create a Dataproc cluster on Compute Engine

Set up cluster

Begin by providing basic information.

Configure nodes (optional)
Change node compute and storage
capabilities

Customize cluster (optional)

Add cluster properties, features, and
actions.

Manage security (optional)

Change access, encryption, and security

settings.

CREATE CANCEL

4+ ADD METADATA

Scheduled deletion

Use Scheduled Deletion to help avoid incurring Google Cloud charges for an inactive cluster.
Learn more

[ Delete on a fixed time schedule

Delete after a cluster idle time period without submitted jobs

- Timeout * \
‘ 15 Minutes v

The cluster will be deleted when idle for more than 15 minutes

Cloud Storage staging bucket

‘ @ Storage staging bucket

BROWSE

Cloud Storage staging bucket to be used for storing cluster job dependencies, job driver output,
and cluster config files.
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a) Create a New Bucket

Selectbucket |et's click here to try creating
a new bucket...

< Buckets ¥

@ dataproc-staging-us-central1-699946211312-8lvofagg

@ dataproc-temp-us-central1-699946211312-bdfhm5ku

u realize that 2 buckets have already
been DEFAULT created for you

and will be used if you dun change
anything....

SELECT CANCEL

b)  Name Your New Bucket

Create a bucket

& Name your bucket

Pick a globally unique, permanent name. Naming guidelines (£

| alvin-yarn-cluster-bucket rename

Tip: Don't include any sensitive information

v LABELS (OPTIONAL)

CONTINUE

¢ Choose where to store your data

This choice defines the geographic placement of your data and affects cost,
performance, and availability. Cannot be changed later. Learn more (2

Location type

@® Multi-region
Highest availability across largest area

us (multiple regions in United States)
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¢) Where to Store Your Data?

I
@) Choose where to store your data

This choice defines the geographic placement of your data and affects cost,
performance, and availability. Cannot be changed later. Learn more [4

Locationtype \ye don't want multi-region

(O Multi-region
Highest availability across largest area

(O Dual-region

High availah and law laten 3y regions
(® Region
Lowest latency within a single region
us-central1 (lowa) we want to be in the same ~
. data center as the cluster we
CONTINUE created earlier... same location
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d) Leave the Rest of the Default Settings

@& | Choose a storage class for your data

A storage class sets costs for storage, retrieval, and operations, with minimal
differences in uptime. Choose if you want objects to be managed automatically or
specify a default storage class based on how long you plan to store your data and
your workload or use case. Learn more [2

O Autoclass @
Automatically transitions each object to hotter or colder storage based on object-
level activity, to optimize for cost and latency. Recommended if usage frequency may
be unpredictable. Can be changed to a default class at any time. Pricing details [4

I s;z Set a default class I
pplies 1o all objects in your bucket unless you manually modify the class per object

or set objecl lifecycle rules. Best when your usage is highly predictable. Can't be
once the bucket is created.

erm storage and frequently accessed data

O Nearine ou can leave it alone

Best for backups afd data accessed less than once a month

O coldline
Best for disaster recovery and data accessed less than once a quarter

O Archive

Best for long-term digital preservation of data accessed less than once a year

CONTINUE

@& Choose a storage class for your data

\ Default storage class: Standard

¢ Choose how to control access to objects

Prevent public access

Restrict data from being publicly accessible via the internet. Will prevent this
bucket from being used for web hosting. Learn more [

Access control access

nsure unitorm access to all objects in the bucket by using only bucket-level

permissions (IAM). This option becomes permanent after 90 days. Learn more [4

Enforce public access prevention on this bucket p revent pu b | | C

(O Fine-grained
Specify access to individual objects by using object-level permissions (ACLs) in
addition to your bucket-level permissions (IAM). Learn more [£

CONTINUE
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Choose how to protect object data IGNORE

Your data is always protected with Cloud Storage but you can also choose from
these additional data protection options to prevent data loss. Note that object
versioning and retention policies cannot be used together.

Protection tools

(O Object versioning (best for data recovery)
For restoring deleted or overwritten abjects. To minimize the cost of storing versions,
we recommend limiting the number of noncurrent versions per object and scheduling
them to expire after a number of days. Learn more [2

(O Retention policy (best for compliance)
For preventing the deletion or modification of the bucket's objects for a specified
minimum duration of time after being uploaded. Learn more [£

v DATA ENCRYPTION

REATE THE BUCKET NOW

CREATE CANCEL

Public access will be prevented

This bucket is set to prevent exposure of its data on the public internet.

Keep this setting enabled unless you have a use case that requires public access
(such as static website hosting). You can change it now or later. Learn more [

Enforce public access prevention on this bucket

|:| Don't show this message again

CANCEL CONFIRM
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Select bucket

{ Buckets ¥ E
W alvinyarn-cluster-bucket >
W dataproc-staging-us-central1-699946211312-8lvofagg >
W dataproc-temp-us-central1-699946211312-bdfhm5ku >

select your newly created bucket

23 | PAGE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



D. IGNORE MANAGING SECURITY

& Create a Dataproc cluster on Compute Engine

®  Setup cluster
Begin by providing basic information. PTOJECt access

i -] i L
s Configure nodes (optional) D Enables the cloud-platform scope for this cluster Learn more

Change node compute and storage Encryption
capabilities
@ Google-managed encryption key
e Customize cluster (optional) No configuration required
Add cluster properties, features, and (O Customer-managed encryption key (CMEK)
actions Manage via Google Cloud Key Management Service

Manage security (optional)

- : Personal Cluster Authentication
ange access, encryption, and security

settings. Enable Dataproc Personal Cluster Authentication to allow interactive workloads on the cluster 1o
securely run as your end user identity. Learn more
ignore this completely @ ceneble

CREATE CANCEL

Secure Multi Tenancy
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VII. CREATE THE CLUSTER

A. NO ANACONDA ISSUE....

When u try to create a new cluster. ...

Error

Feature 'Component: ANACONDA' not available on cluster 'yarn-cluster'. Please choose
the appropriate image version, or contact support if you have any questions

Request ID: 10884913497891509638

this error will pop up....

SEND FEEDBACK CLOSE

& Create a Dataproc cluster on Compute Engine
Enable component gateway

® Setup cluster Provides access to the web interfaces of default and selected optional components on the
: - fap . cluster. Learn more
Begin by providing basic information. —_—

0

Select one or multiple components. Learn more

nal co nents

®  Configure nodes (optional)
Change node compute and storage
capabilities.

haconda @

Hive WebHCat @

go back to uncheck this

®  Customize cluster (optional)

Add cluster properties, features, and Jupyter Notebook @
actions. [] Zeppelin Notebook @
®  Manage security (optional) [ ino @
Change access, encryption, and security |:| ZooKeeper @
settings. D Ranger @
] Flink @
[J pocker @
CANCEL - [Osor @
[J Hudi @
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B. CREATE YOUR CLUSTER!

& Create a Dataproc cluster on Compute Engine

e  Setup cluster
Begin by providing basic information.

e Configure nodes (optional)
Change node compute and storage

capabilities.

e  Customize cluster (optional)
Add cluster properties, features, and

actions.

e  Manage security (optional)

+ ADD METADATA

Scheduled deletion

Use Scheduled Deletion to help avoid incurring Google Cloud charges for an inactive cluster.
Learn more

[[] Delete on a fixed time schedule

Delete after a cluster idle time period without submitted jobs

Change access, encryption, and security

settings.

NOW CREATE YOUR CLUSTER’“f“""fﬂgemﬂgmgt"m'“—'t

CREATE

§8  Free trial status: $304.09 credit and 90 days remaining - with a full account, you'l get unlimited access to all of Google Cloud Platform

= Google Cloud

& Dataproc

Jobs on Clusters

& Clusters

s Workflows

ili  Autoscaling paolicies
Serverless

£ Batches
Metastore Services

[} Release Notes

<l

CANCEL

I ~ Timeout * \
‘ 15 Minutes
The cluster will be deleted when idle for more than 15 minutes
Cloud Storage staging bucket
B alvin-yarn-cluster-bucket BROWSE

Cloud Storage staging bucket to be used for storing cluster job dependencies, job driver output,
and cluster config files.

C. IT TAKES SUPER LONG....

DISMISS ACTIVATE

& My First Project ¥ Search (/) for resources, docs, products, and more Q Search ﬂ @ H e
Clusters CREATE CLUSTER REFRESH P START W STOP @ DELETE REGIONS ~ + 5 RECOMMENDED ALERTS
= Filter  Search clusters, press Enter e n No clusters selected
O Name 4 Status Region Zone Total worker nodes
PERMISSIONS LABELS
D yarm us-centrall us 3
cluster

centrall-

[ ] Please select at least one resource.

this thing takes super long and takes forever to create your cluster....

Request to create

HI
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D. MEANWHILE YOU MAY CHECK YOUR DASHBOARD...

85 Free uial status: $394.09 credit and 90 days remaining - with a full account, you'l get unlimited access to all of Google Cloud Platform DISMISS ACTIVATE

= Google Cloud 3% My First Project Search (/) for resources, docs, products, and more Qsearch | B O (@ i @
& Datapﬂ)c Clusters B3 CREATE CLUSTER C REFRESH P START W STOP W DELETE REGIONS ~ + 5 RECOMMENDED ALERTS HI
Jobs on Clusters A~ = Filter Search clusters, press Enter L2 m No clusters selected
N Stat Regi Z Total worker nod
i Clusters O = - e e ol workernotes PERMISSIONS LABELS
a | yam @ Running us-centrall us- 3 o
= Jobs cluster centrall-
= 1 .
& Workflows @  Please select at least one resource.
ils  Autoscaling policies yes iS now up!
Serverless A
S Batches . .
click this
Metastore Services ~
[ Release Notes
Request to creat T yam-cluster submitted x
<l
& Cluster details SUBMITJOB (' REFRESH P START W STOP W DELETE = VIEW LOGS
Cluster UUID d2a3a850-bc3c-402a-8bb2-ecd7abefa518
Type Dataproc Cluster
Status * Provisioning
MONITORING JOBS VM INSTANCES CONFIGURATION WEB INTERFACES

= Filter Filter instances

u created 1 master apog 3 workers

[ ] Name

] yam-clusterm Master

] yarn-cluster-w-0 Worker .

° T orker let's take a look at the

[ yarn-clusterw-2 Worker Spa rk shell (Wh|Ch looks like

the cmd prompt in laptop)

EQUIVALENT REST X
Request to create cluster yarn-cluster submitted X
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E. SPARK SHELL

B3 https://ssh.cloud.google.com/v2/ssh/projects/round-exchange-379206/zones/us-central 1-f/instances/yarn-cluster-m?authuser=0&hl=en_US&projectNumber=699946211312&useAdminProxy=true - Google C...

# ssh.doud.google.com/v2/sst 5/roL xchange-3 us-central1-f

{Eﬁ SSH-in-browser 4 UPLOADFILE % DOWNLOADFILE B B £

> executor. (Default: 1 in
or all available cor on the worker

fault: 2).
the initial number

The full path t ntains the
principal

mit to (Default: “"default).

er yarn er-memory 1« cutor-memory
ult, 22, 6

for more
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1. SPARK HISTORY SERVER

Free trial status: $393.84 credit and 89 days remaining - with a full account, you'll get unlimited access oogle Cloud Platform

Go gle Cloud %* My First Project = Search (/) for resources, docs, products, and more Q_ Search f
Dataproc & Cluster details 3 suBMIT JOB ! REFRESH P START H STOP W DELETE = VIEW LOGS
Iype UaLapIUL GIUSIET
h
Batches Status @ Running
Metastore Services ~
MONITORING JoBs VM INSTANCES CONFIGURATION WEB INTERFACES
> < Metastore

‘}&: Federation SSH tunnel

Create an SSH tunnel to connect to a web interface
Utilities ~

Component gateway
the

Component exchange

eb interfaces of d

ected optional compones

Provides acce

Learn more

R Workbench YARN ResourceManager [2
=] Release Notes MapReduce Job History [

Spark History Server 3

<l

LDFS NameNode 22

6qengvdc3fvwigys X @ hitr My Billir

307el6qengvdc37vwigyklfda-dot us-centrall.dataproc.googleusercontent.com

round-exchange-379206 > yarn-cluster

Spark ,,, History Server

Event log directory: gs://dataproc-temp-us-cntral1-699946211312-bdfhm5ku/f7747728-7926-442b-848b-0461e9752568/spark-job-histary
Last updated: 2023-03-02 15:56:23

Client local time zone: Asia/Singapore

we need to stop the Spark Shell to see this....

I No completed applications found!

Did you specily the correct logging directory? Please verify your setting of spark history.fs.logDirectory listed above and whether you have the permissions to access it

Itis also possible that your application did not run to completion or did not stop the SparkContext

omplete applications
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{é} SSH-in-browser 4 UPLOADFILE % DOWNLOADFILE Jll E £

or all available

ark on
launch (Default:

d to log .
th i t i z for the

@ hitps//foTelbgengudcd i
& f3oTelégengvdc3Tvwigyklfda-dot-us-central1.dataproc.googleusercontent.com/gatewa
. B oeGoaa B exaevTEs B studens compan B Gowel B EBOCKS

round-exchange-379206 > yarn-cluster

Event log directory gs://dataproc-temp-us-central1-699946211312-bdfhm5ku/f7747728-7926-442b-848b-0461e9752568/spark-job-histary
Last updated: 2023-03\02 15:57:14

Client local time zone: A¥g/Singapore

. . . | .
click refresh and you will see this.. let's see the history... search
App Spark Last
Version  App ID Name Driver Host Started Completed _ Duration User Updated Event Log
313 | application_16777 482_0001 |Py5park$he\\ yarn-cluster-w-0.us-central1-fcround-  2023-03-02 2023-03-02 45 min alvinang8888 2023-03-02 Download
exchange-379206.internal 15:52:37 15:57:09 15:57:10

ng 1to 1 of 1 entries

rcomplete applications
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X @ https//f3o7elbgengvdc3Tvwigyl X @ ht My Billing

@& f3o7el6gengvdc37vwigykifda-dot-us-centrall.dataproc.googleusercontent.com

B BIGDAT B EXABYTE B studens company w B Gowrl

round-exchange-379206 > yarn-cluster

Environ

utors

Spark Jobs ) i stopped the spark shell

User: alvinang8888 i started the spark shell here here
Total Uptime: 4.5 min

Scheduling Mode: FAIR

~ Event Timeline |t added 2 SLAVES

Enable zooming

Executors

Added Executor 1 added
@ Removed Executor driver added Executor 2 added Executor 2 removed
Jobs

Succeeded
[ Failed

Running

L
45 50 55 0 5 10 15 20 25 30 35 40 45 50 55 0 5 10
2 March 07:52 2 March 07:53 2 March 07:54

X @ hitps//f3o7elbgengvdc3?vwigyt X @ httpsy//fo7elégengvd

(¢ @ f3o7el6gengvdc37vwtgykifda-dot-us-centrall.dataproc.googleusercontent.com,

round-exchange-379206 > yarn-cluster

Spor =i PySparkShell
Executors
Summary
» RDD Blocks Storage Memory Disk Used Cores Active Tasks Failed Tasks Complete Tasks Total Tasks Task Time (GC Time) Input Shuffle Read Shuffle Write Excluded
Active(2) 0 0.0B /4763 MiB 008 1 0 0 0 0 0.0 ms (0.0 ms) 008 008 008 0
Dead(1) 0 0.0 B /110 MiB 008 1 0 0 0 0 00r 008 008 008 0
Total(3) 0 0.0 B / 586.3 MiB 008 2 0 0 0 0 0.0m 008 008 008 0
eeators  the YARN manager killed 1 Slave because we did not use it... YARN released this
resource....
Executor RDD Storage Disk Active Failed Complete Total Task Time Shuffle Shuffle
D + Address Status  Blocks Memory Used Cores  Tasks Tasks Tasks Tasks (GC Time) Input  Read Write Logs
driver yam-cluster-m.us-central und-exchalge-  Active o 00B/3663 008 0 0o o 0 0 00ms(0.0ms) 00B 008 008
3 Mis
1 yam-clu 0 00B/110MiB 008 1 0 0 0 00ms(0.0ms) 00B 008 008 tdout
exchange td
yam-cluster us-central1-f.c.round- 0 00B/170MiB 008 1 0 0 (4] 0 00ms(0Oms) 008 008 008 tdout

exchange-379206.internal: 45489

>3 0f 3

However, we are not likely to use the Spark Shell... we will most probably use the Jupyter

Notebook...
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F. JUPYTER NOTEBOOK

& vyarn-cluster — Interfaces — Cluste: X @ hittp: ) g) My Billing Account — Overview

& (¢ @& console.cloud.google.com/datag

Hypothesis Testing... [} BIGDATA [ EX S any w... % Login — Squarespa...

B SAFRA

06

x +

® Q » *

I FOREX TRADING

Free trial status: $393.84 credit and 89 days remaining - with a full account, you'll get unlimited access to all of Google Cloud Platform

‘ Q_ search ‘ G

= Google Cloud & My First Project v ‘ ‘ search (/) for resources, docs, products, and more
c& Dataproc & Cluster details SUBMIT JOB C REFRESH P START W STOP W DELETE = VIEW LOGS

EX Workflows MONITORING JoBS VM INSTANCES CONFIGURATION WEB INTERFACES

1l:  Autoscaling policies SSH tunnel
Serverless ~ Create an SSH tunnel to connect to a web interface

Batches Component gateway
Provides access to the web interfaces of default and selected optional ponents on the cluster. Learn more

Metastore Services ~

YARN ResourceManager (4

< Metastore
MapReduce Job History [

;3;’ Federation Spark History Server 2

Utilities ~ HDFS NameNode (2

Component exchange YARN Application Timeline (2
R Workbench HiveServer2 (yarn-cluste

Tz

[E  Release Notes
Jupyter (3

JupyterLab (5

@ nhttpsy/f307el6gengvdc @ nt

& f3oTelbgengvdc3Tvwigykifda-dot-us-centrall.dataproc.googleusercontent.com,

] W W
round-exchange-379206 > yarn-cluster

 Jupyter

Files  Runni Python Clust Nbextensions

Select tems to perform actions on them.
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engvdc3’ X @ httpsy//floTelsgengud: x @ httpsy/f

c37vwtgyklfda-dot-us-centrall.dataproc.googleusercontent.com/gal

Running sython Clusters Nbextension:

Name 4

0 bn R

spylon-kemel

Text File
olde
Terminal

3 home 17 minutes ago

O b 25 days ago

25 days ago
> lib4 25 days ago
25 days ago
3 lostefound 25 days ago
25 days ago

mat 25 days ago

£ yarn-cluster — Interfaces - X | @ https//f3o7el6gengvdc3. X | @ httpsy//f3oTelbgengvdcs X | @ httpsy/f3oTelbgengvdc3/ i< My Billing Account — Ov
(&) @ f3o7elégengvdc37vwtgykifda-dot-us-central1.dataproc.googleusercontent.com y ult/jupy

B sGoATA B EXABYTES ns com . % Login— Square

round-exchange-379206 > yarn-cluster

:f Ju pyter Untitled Last Checkpoint: 9 minutes ago (autosaved)

File Edit View Insert Cell Kemel Widgets Help Trusted PySpark O

B+ < @B 4 ¥ PRin B C W code v @ O nbdiff

the notebook is not like a shell which immediately establishes the driver and executors
it is just a web interface which is not yet connected to the cluster

In [ ]:
I we must run-some spark commands to initiate the connection
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1. YARN RESOURCE MANAGER

£ yam-cluster — Interfaces - X @ htt

C & consolecloud.google.com

ﬁ Free trial sta! ) edit an ys remain Ul 1,y get unlimited access 10 all of le Platf, DISMISS m
= GoogleCloud | 8 MyFirstProject v earon (7)ol rez01ire R docs Y oOEts, And more Q_search 00 : @
& Dataproc & Cluster details EISUBMITJOB  CREFRESH B START M STOP @ DELETE = VIEWLOGS
& Workflows MONITORING JOBS VM INSTANCES CONFIGURATION
ils  Autoscaling policies SSH tunnel
Serverless a Create an SSH tunnel to connect to a web interface
= Batches Component gateway
Metastore Services ~ :

$  Metastore

she  Federation park History Server 2

Utilities A HDFS NameNode (2
Component exchange ARN A ation Timeline (2
Workbench

yam-cluster - Interfaces b Y
2 C & flo7eleqengvdc37vwigykifda-dot-us-central1.dataproc.googleusercontent.com
sthesis Testing. [ W aTA [} ExABY B - e B cowr B
round-exchange- 379206 parn-cluster

@hadmmp

Clustar Matriss

luster

sepa penang Apps Rusning apps Compiatea Gamtaners Rusvieg Teta Rsscures
o ' B ve

User Hame

PySpamsnes

‘avelicaton 1677743132482 0301 PySaiel  SPARK  detwt 0

Shuing 1B 2 012 erivas

this was our previous spark shell

) this is our current Jupyer Notebook
which we closed already

running actively

click here

34 | PAGE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



2. CHECK PREVIOUS JOBS

Spor‘ﬁz e Stages  Storag Environment I PySparkShell applicatio
spark Jobs similarly, the Jupyter NB did all these...
o . .

User: oot let's investigate why one of our Slaves died..
Total Uptime: 12 min
Scheduling Mode: FAIR
~ Event Timeline
Enable zooming
Executors Executor driver added

Added

) Removed Executor 2 added
Rei ved
Executor 1 added Executor 2 removed

Jobs

Succeeded
B0 Failed

Running

*
0 10 20 30 40 50 0 10 20 30 40 50 0 10 20 30 40
2 March 08:07 2 March 08:08 2 March 08:09

3. CHECK EXECUTORS

© https/f3o7elbgengvdcs. X @ htiy

& > C @& f3o7elégengvdc37vwtgykifda-dot-us-centrall.dataproc.googleusercontent.com/gat 2! > ¥ @ & » 0O ¢

B | | It ) B 6o g K f u ME @

round-exchange-379206 > yarn-cluster Sign out

Spoﬁ(‘z o Exectitors PySparkShell

executors Similarly, YARN manager killed 1 SLAVE since we are not using it....

» A

Summary
RDD Blocks  Storage Memory DiskUsed  Cores  ActiveTasks  Failed Tasks  Complete Tasks  Total Tasks  Task Time (GC Time) Input  ShuffleRead  Shuffle Write  Excluded
Active(2) 0 00B/22GiB 008 1 0 0 ] 0 0.0 ms (0.0 ms]} 008 00B 008 0
Dead(1) 0 00B/13GiB 008 1 0 0 0 0 0.0 ms (0.0 ms) 00B  00B 008 0
Total(3) O 00B/35GiB D0 B 2 0 0 0 0 0.0 ms (0.0 ms) 008  00B 008 0
Executors
Show s entries Search
Executor RDD Storage Disk Active Failed Complete Total Task Time Shuffle Shuffle Thread
o Address Blocks Memory Used Cores  Tasks Tasks Tasks Tasks (GC Time) Input  Read Write Logs Dump
driver yarn-cluster-m.us-central1-f.c.round. 0 00B/8442 008 0 0 0 0 0 0.0ms (0.0ms) 008 008 008 Thread
6.intermnal:41055 Mig
1 ntral1-f.cround 0 00B/13GiB 008 1 0 0 0 0 00ms(0.0ms) 008 008 008 t hread
nternal:41815 4 !
yarn-cluster-w-2.us-central1-f.c.round- 0 00B/13GiB 008 1 0 o 0 0 0.0ms (0.0ms) 008 008 008 ad

exchange-379206 intemak37407

Showing 1 to
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VIII. SUBMITTING A JOB TO THE CLUSTER

https:/ /www.alvinane.s¢/s/wordcount.py

https://www.alvinang.sg/s/pi.py

A. WE WILL TRY SUBMITTING AN APPLICATION TO THE CLUSTER NOW

&b yam-custer—VMInstanc X @ hitg
(o C @& consolecloud.google.com
S&  Freetrial status: $39 edit and 89 days remaining - with a full account, you'l get unlimited access 1o all of Google Cloud Platt DISMISS m
= Google Cloud 3= My First Project w Search (/) for resources, docs, products, and more Q_ search B a @ @
c& Dataproc 4 Cluster details SUBMIT JOB C REFRESH » START W sTOP W DELETE = VIEWLOGS
Jobs on Clusters -~
| @  Consider using Auto Zone rather than selecting a zone manually. See htips://cloud.google.com/dalaproc/docs/concepls/configuring-clusters/auto-zone MORE

i Clusters

S Jobs Rame

Cluster UUID f7747728-7926-442b-848b-046120752568
th  Workflows Type Datapr ustes
Status @ Runr

il Autoscaling policies

Serverless A MONITORING JOBS VM INSTANCES CONFIGURATION WEB INTERFACES

i=  Batches = Filter 7] m
Metastore Services ~ o Name Role

] yam-cluster-m
&  Metastore
] yam-cluster-w-0 rker

sk Federation ) yam-cluster-w-1

[  Release Notes (] yam-cluster-w-2

<1
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https://www.alvinang.sg/s/wordcount.py
https://www.alvinang.sg/s/pi.py

B. UPLOAD YOUR .PY FILE

e I esyam-dluster-m7authuser~0&hl—en_USBprojectNumber~6339462113 oxy=true - Google C..  — fal 5

UPLOADFILE) & DownNLOADFILE Jl B3

Upload
Upload files from your computer

Dr_Alvin_Ang ] No file chosen

Cancel

— i hange-375206/20nes/us~centrall ste Oahl—en L K 9994621 dminPr -GoogleC.. — B X

Upload
Upload files from your computer
)

Choose Files Mo file chosen
I

Cancel

@ Leaming P
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C. RUN THE CODE (SPARK-SUBMIT)

EX https://ssh.

@ ssh.cloud.google.com,

Transferred 1 item

gle.con o a ances/y -mauthuser=0&hl=

@ ssh.cloud.google.com

right.

WARRZ ¥ » the extent

Transferred 1 item

38 | PAGIE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



D. CHECK OUT THE SPARK HISTORY...

yarn-cluster — Inter X @

[ # console.cloud.goo

—— vewss (D

% ! § ) day i full aceo I get unlimit
= Google Cloud 3= My First Project w Search (/) for resources, docs, products, and more Q search B a @ @ G
C& Dataproc & Cluster details SUBMITJOB  (CYREFRESH B START ~ W STOP W DELETE = VIEWLOGS
MONITORING JoBs VM INSTANCES CONFIGURATION WEB INTERFACES
Jobs on Clusters ~ —
. SSH tunnel
| & cue
_ Create an SSH tunnel to connect to a web interface
£ Jobs
& Worklows Gompanentgateway

il Autoscaling policies

Serverless -
= Batches
Metastore Services A

E. FAILED.....SIGH....

@ hitps Telogen: X @ hit x @ —
# f3oTelégengvdc37vwigyklfda-dot-us-centrall.dataproc.googleusercontent.com
B A W A B stude Tpany v B cowee B

round-exchange-379206 > yarn-cluster

History Server

313

Event log directory: aproc-temp-us-central1-699946211312-bdfhmSku/f7747728- 7926-442b-848b-0461e9752568/spark-job-history

ast updated: 2023-03-02 18:52.03

Client lacal time zone: Asia/Singapore

Search:
Version ~AppdD. App Name  Driver Host started Completed . Duration ~ Spark User  Last Updated Event Log
313 application_1677743332452_000 PySparkShell  yamn-cluster-w-0.us-central 1-f.c.round-exchange-379206.internal 2023-03-02 15:52:37  2023-03-02 15:57:09 4.5 min alvinang8888 2023-03-02 15:57:10 Download

Showing 110 1o T entres

how incomplete apg
it just shows me back the old 'app ID' which i did earlier on.. its supposed to show me

all the new 'app IDs' like 0005 etc...

perhaps i need to delete and restart my entire cluster and run everything again
and hopefully it will work smoothly...

39 | PAGE

COPYRIGHTED BY DR ALVIN ANG
WWW.ALVINANG.SG



IX. DELETING YOUR CLUSTER

A. TO PREVENT OVERCHARGING

Bl 4 @

+ 5 RECOMMENDED ALERTS HI

+2 ADD PRINCIPAL

= Filter Enter property name or value (2]

ﬁ Free trial status: $394.09 credit and 90 days remaining - with a full account, you'll get unlimited access to all of Google Cloud Platforr
= Google Cloud 8¢ My First Project Search (/) for resources, docs, products, and more Q Search
& Dataproc Clusters EI CREATECLUSTER ~ CYREFRESH B START  m sToP | i DELETE| REGIONS ~
Jobs on Clusters N T Filter Search clusters, press Enter (2] m yarn-cluster
Name Status vetion Zone Total worker nodes Si
Clusters 1 PERMISSIONS LABELS
yam- ( Deleting | uscentrall  us- 3 0
Jobs cluster | central1-
. Edit or delete permissions below, or
select "Add Frincipal” to g w
h  Workflows access.
il Autoscaling policies delete the cluster when u no longer need it @ showinherted permissions
Serveress - remember to delete it else there will be
i satches charges ongoing backend
Role / Principal 4
Metastore Services -~ b Dataproc Service Agent (1)

[E  Release Notes

Deleting cluster. X

This process takes super super long.....
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» Editor (2)

b Owner (1)

Inheritance



B. DELETE YOUR STORAGE BUCKET TOO

Clusters —Dataproc—-My X @ htt

c & console.cloud.google.com/c

@8 Freetrial status: §393.84 credit and 89 days remaining - with 2 full account, you'll get unlimited access to all of Google Cloud Platform.

DISMISS
boogle Cloud s MyFirst Project w fi es, d rod and Q search EH o ® : @
Cloud overview N lusters CREATECLUSTER ~ (I REFRESH W START M STOP @ DELETE  REGIONS ~ < SRECOMMENDED ALERTS HIDE INFO PANEL
@A  Recent N Filter ~ Search clusters, press Enter e m No clusters selected
Name 4  Status Region Zone Total worker nodes Scheduled deletion
aa] View all products PERMISSIONS LABELS
yam- ©FRumning  uscentrall  us- 3 on _—
cluster central1-f

| @  Please select at least one resource.

AP | APIs & Services >
& |gilling
€ M & Admin >

¥ akeiice let's go find our storage buckets

0} mpute Engine >

@  kypemetes Engine > Enitoring [EEE
Setlings

= CloudStorage ‘fl o

£8 Cloud Storage— My First | X @ https/f3o7elégengvd x | @ httpsy,

& C @ console.cloud.google.com

‘ T — —— — e o x
,

= Google Cloud y duct { Qseach | B QA @ & Q
B Use cases for Cloud Storage
g Cloud Storage X 3 buckets selected W DELETE 2 PERMISSIONS » TAGS QLABELS
-
Explore use actices, and
= Filter ) m industry sc
N: Created Location 1) Locati Default st '
Pre— ame 4 real ocation type ocation efault storage 8 ;
& Settings ataj ral A 40:4; R | H
np-us-cent 2023, 3:4 : I " i
B8 A t torag
B Mak a pub
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ABOUT DR. ALVIN ANG

Dr. Alvin Ang earned his Ph.D., Masters and Bachelor degrees from NTU, Singapore. He is a

scientist, entrepreneur, as well as a personal/business advisor. Mote about him at www.AlvinAng.sg.
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