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Spring 2021 Setup Guide [For Q3]

Getting Started

A video tutorial has been created to walk you through the steps in this document. View it here.

Note: This video is from Fall 2020, so some Ul elements may have changed. The instructions below should
be up to date.

1. Create an AWS Educate account

You will receive an email from support@awseducate.com inviting you to complete the AWS Educate
application process. Your AWS Educate allows you to access EC2, Elastic MapReduce and S3 storage.
Click on the link to Join AWS Educate in the email to proceed.

Action Required: You have been invited to join AWS Educate

@ AWS Educate Support <support@awseducate.com>

lf:_u-) If there are problems with how this message is displayed, click here to view it in a web browser.

aws - educate

Mahdi Roozbahani from Georgia Institute of Technelogy has invited you to join AWS Educate,
where you can find AWS content to help with classwork and connect to self-paced labs and
training resources. Please sign up within 30 days, or this invitation will expire.

If you have gquestions about AWS Educate, review our FAQs. We're excited to have you on
board!

loin AWS Educate

Now, fill in the requested information. Then click next.
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https://www.youtube.com/watch?v=jSMAhfsd4po&amp%3Bfeature=youtu.be&amp%3Bab_channel=GeorgiaTechCSE6242DataandVisualAnalytics
mailto:support@awseducate.com
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On the following screen check the box which says ‘| Agree’ then click Submit. You will receive an email
which asks you to confirm your email, then you’ll be able to log in to your account.

Gacrgia Instituie of Technology

When you log in you will see a screen like this, so click the button to setup an AWS Educate Starter account
to get your $100 of credits. This will take you to the Vocareum workbench where you can log into your
account.

AWS Educate Starter Account

Your cloud journey has only just begun. Use your AWS
Educate Starter Account to access the AWS Console and
resources, and start building in the cloud!

AWS Educate Starter Account

Your account has an estimated 100 credits remaining and access will
end on Feb 16, 2021

Note: Clcking this button will take you 10 2 third party site managed by Vocareum, Inc.
("Third Party Servicer™). In addition to the AWS Educate terms of service, your use of the
AWS Educate Starter Account is governed by the Third Party Servicer’s terms, including its
Privacy Policy. AWS assumes no responsibility or Kability and makes no representations or
warranties regarding services provided by a Thied Party Servicer.

Once you log in, your dashboard [click AWS console] will look something like this [right top corner].

2 Version 0



M. Virginia ~ Support

I

My Account

My Organization

My Service Quotas
My Billing Dashboard
Orders and Invoices

Switch Role

Sign Out

If you have any problems with this, or you receive an email from AWS saying that your application has been
rejected, please let the course staff know on Piazza via the dedicated AWS Setup thread.

2. Set up a CloudWatch Usage Alert

NOTE: There known to be issues with setting up billing alerts in via CloudWatch in starter accounts. If you
are not able to follow these steps, it is okay and you will still be able to complete the rest of the assignment,
however you must be double careful to make sure to close all clusters when not in use.

Make sure your region (in the upper right corner of the screen) is set to: US East (N. Virginia). Test
whether this email alert is working before scheduling in practice. That is, out of $100, when your credit
balance goes below say $95, schedule a test alert and make sure it works. Remember this alert works only
once. So, once you get an alert for $95, you schedule the next alert for $70 and the next one for $60 and so
on.

Turn on Custom Alerts

First, we need to create a custom alarm so that it tells you when you have spent money.

1. Click CloudWatch in the AWS Management Console.
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http://docs.aws.amazon.com/awsaccountbilling/latest/aboutv2/free-tier-alarms.html
http://docs.aws.amazon.com/awsaccountbilling/latest/aboutv2/free-tier-alarms.html
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Click on Select Metric.

aud'Valch Aldarm:
Spachy metrh: and Specify metric and conditions
conditions
Metric

Select metric

Under All metrics, select Billing, then total Estimated Charge. Select the checkbox, then click on
Select Metric.
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5. Set up your conditions as below, using default values, and typing 50 for the threshold value. Click

next.
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Conditions

Threshold type

0 Static Anomaly detection

Whenever EstimatedCharges is..

O Greater Greater/Equal Lower/Equal Lower
than...
50 usp

} Additional configuration

6. Make sure the alarm state is set to ‘in Alarm.” Then, select Create a new topic, and enter a name
and your email address, then click 'Create topic’. Scroll to the bottom of the screen and click next.

7f.-.‘-.'ll'uslnlla".-'lsl' this alarm s.'.alalls... . . Remove

0 inAlarm OK IMSUFFICIENT_DATA

Select an SNS lopic

Select an existing SNS topic
© Create new topic

Usa topic ARN
Create a new topic

MNotify-Mae

Email endpoints that will receive the notification

pser@example.com

Create topic

7. Enter a name for the alert and click next.
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Add a description

Mame and description

Define a unique name
Cost Exceeded 350
Alarm descnption - opbona

Alarm description

Cancel Previous m

8. On this preview screen, scroll to the bottom click Create Alarm

Cancel Pravious

You have now created an alert that will notify you when you have used $50. Consider creating a few
additional alerts (e.g., $60, $70) so you will be well informed of your usage!

3. Create storage buckets on S3

We need S3 for two reasons:

(1) An EMR (Elastic MapReduce) workflow requires the input data to be on S3.
(2) An EMR workflow output is always saved to S3.

Data (or objects) in S3 are stored in what we call “buckets”. You can think of buckets as folders. All S3
buckets need to have unique names. You will need to create some buckets of your own to (1) store your
EMR output; and (2) store your log files if you wish to debug your EMR runs. Once you have signed up, we
will begin by creating the log bucket first.

1. Inthe AWS Management Console click on S3 under All services — Storage.

In the S3 console, click on Create Bucket.
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Amazon 53

Buckets (3)

Buckets are containers for data stored in 53. Learn more [A

Q 1 ®
Create a logging bucket: Enter the following details (bucket name and region) then click Create
Bucket at the bottom of the screen. Keep all other settings as the same.
Bucket Name Format: cse6242-<GT username>-logging
Example: cse6242-gburdell3-logging
Region: US East (N. Virginia)

VERY IMPORTANT: Please select “US East (N. Virginia)” only. If you have buckets in other
regions, data transfer charges would apply.

Amazon 53 Create bucket

Create bucket

Buckets are containers for data stored in 53. Learn more [4

General configuration

Bucket name

cseb242-gburdell3:logging

Bucket name must be unique and must not contain spaces or uppercase letters. See rules for bucket naming [

AWS Region

US East (N. Virginia) us-east-1 v

Copy settings from existing bucket - optional
Only the bucket settings in the following configuration are copied.

Choose bucket

A new bucket will appear in the S3 console. Clicking on it will show you that it is empty.

Create the main bucket: Go back to the main screen (clicking on Amazon S3). Again, click on
Create Bucket and enter the following details.

Bucket Name Format: cse6242-<GT username>
Example: cse6242-gburdell3
Region: US East (N. Virginia)
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Amazon 53 Create bucket

Create bucket

Buckets are containers for data stored in S3. Learn more [4

General configuration

Bucket name

cse6242-gburdell3

Bucket name must be unique and must not contain spaces or uppercase letters. See rules for bucket naming [/}

AWS Region

US East (N. Virginia) us-east-1 v

Copy settings from existing bucket - optional
Only the bucket settings in the following configuration are copied.

Choose bucket

5. Since we will link this bucket to our logging bucket, the regions for the two buckets should be the

same. We will link our logging bucket to the one we are creating now. Once the bucket is created,
click on the bucket on the main screen and select the properties tab.

Amazon S3 cse6242-gburdell3

cse6242-gburdell3

Objects Properties Permissions Metrics Management Access Points

6. Scroll down to Server Access Logging and click Edit.

Server access logging Edit |
Log requests for access to your bucket. Learn more [

Server access logging

Disabled

7. Select Enable, and then make the Target Bucket the logging bucket created in step 2.
Click Save Changes

Version 0



Edit server access logging

Server access logging

Log requests for access to your bucket. Learn more [/}

Server access logging
Disable
© Enable

/\ By enabling server access logging, 53 console will automatically update your bucket access control list (ACL)
to include access to the S3 log delivery group.

Target bucket
s3://cse6242-gburdell3-logging Browse S3

Format: s3://bucket/prefix

We are done with creating S3 buckets at this point.

4. Launch a Notebook

This section will cover launching a Notebook in Amazon EMR. For further information about notebooks in
EMR, click here.

1. Go to Amazon EMR. Select Notebooks on the right menu. Click “Create Notebook”.

Amazon EMR

Clusters Use EMR notebooks based on Jupyter to analyze data interactively with live code, narrative text, visualization:
independently of clusters. Standard billing for clusters and Amazon S3 apply. Leam more [
| Notebooks

; I Create notebook
Git repositories

Security configurations Filter: \AII notebooks V||F Iter notebooks 7 notebooks (all loaded) C'
Block public access Name
VPC subnets @ st
Events
testd
Help
What's new pysparkd
test2

2. Make sure the region specified' in the top-right corner of the page is N. Virginia. Otherwise click
on it and from the drop-down choose N. Virginia.

3. We will now fill out the various configuration fields to create a new Notebook:
a. Give your notebook a nhame. It can be anything you want.

b. Select the checkbox to “Create a cluster.”

Note: It's okay if the release version in screenshot doesn’t match.
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https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-managed-notebooks.html

c. For instance type, select m5.xlarge (This will likely be the default). You can also change
the number of instances used, so select 4. You can experiment with other instance types
and numbers of clusters to see the impact on performance, but there are many which are
not eligible to be used on a starter account, so they may result in errors when attempting
to create a notebook.

d. For AWS service role, select EMR_Notebooks_DefaultRole. If this is your first time
running EMR, it may also give you the option to “Create Default Role”, which you should
do in this case.

e. For Notebook location, select the s3 bucket (eg: s3://cse6242-gburdell3) you created
earlier.

f.  Your settings should look something like this. Once you have confirmed this, select
“Create Notebook”.
Create notebook

Name and configure your notebook

Name your notebook, choose a cluster or create one, and customize configuration options if desired. Learn more E

Notebook name* | pyspark-notebook ]

Mames may only contain alphanumeric characters, hyphens (-}, or underscores (_)

Description

4

256 charactars max

Cluster* Choose an existing cluster

@ Create a cluster €

Cluster name:  |NotebookCluster ]

Release: emr-5.32.0

Applications:  Hadoop, Spark, Livy, Hive,
JupyterEnterpriseGateway

Instance: E] m5.xlarge v
EMR role: EMR_DefaultRole [Z €}
EC2instance EMR_EC2 DefaultRole[ @

profile:

EC2 key pair: No key pairs found V) o

Security groups (@ Use default security groups €

Choose security groups (vpc-c8fe2fbd)

AWS service role* [EMR_Notebooks DefaultRole v o

Notebook location® Choose an 53 location where files for this notebook are saved.
Use a location that EMR creates €

@ Choose an existing 53 location in us-east-1
[s3://cseB242-gburdell3/ | B

» Git repository Link to a Git repository

» Tags ©

Required Cancel Create notebook

5. Get started with the skeleton
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In this section we will upload the skeleton file to the notebook and run our first cell.

1. Once your notebook has finished instantiating and has the status of ‘Ready’, (this will take several
minutes), click “Open in JupyterLab”.

2. In the left bar, click the arrow with a line under it to upload a file and upload the pyspark.ipynb file
provided in the skeleton.

+ + c L [4 Launcher
2
i/
o Name - Last Modified
M pyspark-notebook.ipynb 2 minutes ago E Mot

3. Double click on the newly added file to open it.

4. In the screen that gives you the option to Select a kernel, choose PySpark. If this pop up does not
appear, select the Kernel in the top right of the screen to cause this pop up to appear.

Select Kernel

Select kernel for: "pyspark-notebook.ipynb”
Python 3 v
Start Preferred Kernel

Python 3
Use No Kernel
1 No Kernel
Start Other Kernel

PySpark

Spark

SparkR

Use Kernel from Preferred Session
Use Kernel from Other Session

pyspark-notebook ipynb

test5-Copy1.ipynb

er X q3_pyspark.ipynb X
¥ MO 1 » = C Markdown v PySpark O

HW3 - Q3 [35 pts]

5. Run the first code cell, which should contain sc to start the Spark Application so you can start
programming the assignment.

6. Once you have finished coding, right click on the file hame in the directory on the left and select
download to download it. It will also be saved in your S3 bucket,

6. Terminating All Clusters

WARNING: It is very important that you do not leave clusters running when not working on your
workbook. Costs can go up quickly and use up your credits.
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NOTE: The AWS billing report can be as much as six hours behind. It may take up to six hours
after terminating all clusters before the billing report stops increasing.

1. Back on your Notebook’s page in EMR, click ‘Stop’.

EMR - AWS Console X +

< C

@ console.aws.amazon.com/elasticmapreduce/home?region=us-east-1#notebook-details:e-20HPEPIXBODPI3IFZ9TAUBGT b4

Noteboaok: pyspark10 Ready Netebook is ready to run jobs on cluster J-1LYSGZSY610D9

Amazon EMR
4
Clusters Open in Jupyter Delete
| Notebooks Notebook c
Git lEpOSI[QrIeS
Notebook ID:

Security configurations
Description:

k i
Block public access Last modified:

VPC subnets Last modified by:

Events Created on:
Help Created by:
What's new Service IAM role:

Security groups for
master instance:

Security groups for
notebook instance:

Notebook tags:

Notebook location:

2. Now click on “Clusters” in the side bar on the left. Click the check box next to your running
cluster (the one with the green circle) and click “Terminate”.

Note: You may have to refresh your screen for the cluster to show up.

- o x
EMR - AWS Console x +
« C @ console.aws.amazon.com/elasticmapreduce/home?region=us-east-1#cluster-list: * M 0o »0O:
v
Amazon EMR
4
Notebooks Filter: [All clusters ~| [Filter clusters 11 clusters (all loaded) C'
Git repositories Name ] Status Creation time (UTC-4) Elapsed time Normalized
Security configurations Instance hours
Block public access I B » @ NotebookCluster JILYSGZSYE1009 g.-am-lg o 2020-09-27 20:40 (UTC-4) 1 hour 0 I
VPC subnets
» NotebookCluster [-30L43FLFOAGRS 2020-09-24 16:53 (UTC-4) 12 minutes 2
Events
» e NotebookCluster FIN3BWYWOYYBFX erminated with errors 2020-09-24 16:44 (UTC-4) 3 minutes 0
Help Internal error
What's new b NotebookCluster j27LRIKDFZQHES ~ Terminated 2020-09-24 16:28 (UTC-4) 35 minutes 8
} » MotebookCluster FIFEJHELASTWIAQ  Terminated wih erfors 2020-09-24 16:24 (UTC-4) 41 seconds 0
» e MNotebookCluster F24PNINHHEYZ36  TErmInated wilh errors 2020-09-24 16:21 (UTC-4) 1 minute 0
} o NotebookClyster J-3LI3RCIEAJ02Q ;fﬁ_',f‘;‘iﬁn‘{”'" €nors 2020-09-24 16:20 (UTC-4) 1 minute 0
3 M KCluster IKECIBAZKTRHC .__?_L‘.,__T:ff 2020-09-23 2112 (UTC-4) 14 minutes 8
» » NolebookCluster -26YZIDKBW3YT6 JErminated win erors 2020-09-23 20:35 (UTC-4) 1 minute 0
} » NotebookCluster KNY19MZUHBS3 LEminateq win grors 2020-09-23 20.33 (UTC4) 1 minute 0

3. Inthe popup, select ‘Terminate’.
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Terminate clusters

Are you sure you want to terminate this cluster?

« JFILYSGZSYE10D2 (NotebookCluster)

Any pending work or data residing on the cluster will be lost, such as data stored in HDFS.

This action is imeversible.

You have now closed all your clusters and will no longer be accruing charges!

7. Restarting an OId Cluster

If you stopped your cluster and took a break and want to start the assignment again, there is a quick
easy way to do so.

1. Clone the old terminated cluster.

Create cluster View details Clone Terminate

Filter: [All clusters v | |Filter clusters ... 1 cluster (all loaded) C'
Name
[i] » NotebookCluster

2. It will then ask if you would like to copy the setting from the old cluster. Click Yes.
3. Confirm the settings and Start the cloned cluster, waiting 5-10 minutes for it to spin up.
4. You will then have to start your old notebook and attach it to the running cluster.
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