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AWS SETUP

The AWS setup is very similar to PAO.
For launching multiple instances, there are three differences.
e  Firstly, we will specify 5 instances instead of 1.

e  One of these instances will run our Jupyter Notebook and Dask Scheduler, and the remaining 4 instances
will run our Dask workers.

e Each of these instances will have 100GB SSD storage instead of 40GB.
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e  We will create a new security group for our 5 instances that allow each of the instances to communicate

with each other. Follow the below steps one by one.

1. Access your ETS account using single sign-on ID: https://ets-apps.ucsd.edu/individual/DSC102_SP23_A00/. To
open the AWS console click “Click here to access AWS" at the bottom of the page. To
get your AWS credentials for CLI / API usage click “Generate API Keys (for CLI/scripting)".

2. Open AWS Dashboard. We will first create a new security group so that we can apply it to all of our
instances later. Click on "Security Groups" on the left menu.

@ New EC2 Experier
Tellus what you ik
EC2 Dashboard
EC2 Global View
Events
Tags

Limits

¥ Instances
Instances
Instance Types
Launch Templates
Spot Requests
Savings Plans
Reserved Instances

Dedicated Hosts

nce ¢

Scheduled Instances

Capacity Reservations

v Images
AMIs

AMI Catalog

v Elastic Block Store
Volumes
Snapshots

Lifecycle Manager

v Network & Security

Security Groups

Elastic IPs
Placement Groups.

Key Pairs

Resources

You are using the following Amazon EC2 resources in the US West (Oregon) Region:

Instances (running) 1 Auto Scaling Groups
Elastic IPs 0 Instances

Load balancers 0 Placement groups
Snapshots 0 Volumes

0 Dedicated Hosts 0
1 Key pairs 1
0 Security groups 14

Launch instance

To get started, launch an Amazon EC2 instance, which is a virtual server in the cloud.

Launch instance v [ Migrate a server [2

Note: Your instances will launch in the US West (Oregon) Region

Scheduled events [¢]

US West (Oregon)
No scheduled events

Migrate a server

Service health

Region
US West (Oregon)

Zones

Zone name
us-west-2a
us-west-2b
us-west-2c
us-west-2d

Enable additional Zones

C AWS Health Dashboard [4

Status
(@ This service is operating
normally

Zone ID
usw2-azl
usw2-az2
usw2-az3

usw2-az4

Account attributes

Supported platforms [3
. VPC

Default VPC [4
vpc-Ocfe9d74

Settings
EBS encryption

Zones

EC2 Serial Console
Default credit specification

Console experiments

Use AWS Application Migration Service to simplify and expedite
migration from physical, virtual, and cloud infrastructure to AWS.
Get started with AWS Application Migration Service [4

3. Click on create security group.

Explore AWS X
Get Up to 40% Better Price Performance

T4g instances deliver the best price performance for burstable general
purpose workloads in Amazon EC2. Learn more [

Save up to 90% on EC2 with Spot Instances
Optimize price-performance by combining EC2 purchase options in a
single EC2 ASG. Learn more [4

Enable Best Price-Performance with AWS Graviton2
AWS Graviton2 powered EC2 instances enable up to 40% better price
performance for a broad spectrum of cloud workloads. Learn more [

Additional information (2

Getting started guide [
Documentation [
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© MewEC2 Bxpertence ¢ Security Groups (14) o C | | Actions ¥ ' b

Q 1 @
EC2 Dashboard
EC2 Global View Name v Security group ID v Security group name v VPCID v Description v Owner v Inbound rules count v Outbound rulc
Events - - 53ae £ h. d-4 vpc-Ocfe9d74 [ launch-wizard-4 create... 387848045596 1 Permission entry 1 Permission e
Tags - £ h. d- vpc-Ocfe9d74 [ launch-wizard-3 create... 387848045596 1 Permission entry 1 Permission e
Limits - 5g-0192ec3101646b64 launch-wizard-7 vpc-Ocfe9d74 [ launch-wizard-7 create... 387848045596 1 Permission entry 1 Permission e
¥ Instances . 5g-088cb3d1b6e844bc5 launch-wizard-2 vpc-Ocfe9d74 [ launch-wizard-2 create... 387848045596 1 Permission entry 1 Permission e
Instances = 17¢ [t h-wizard- vpc-Ocfe9d74 [ . h-wizard-8 create... 8’ 1 Permission entry 1 Permission e
Instance Types. - 5g-013e271bdd0d15d0 launch-wizard-5 vpc-Ocfe9d74 [4 launch-wizard-5 create... 8: 1 Permission entry 1 Permission e
Launch Templates - 5g-0b8a858426f31df7 dask_security_group vpc-Ocfe9d74 [2 dask_sg 387848045596 2 Permission entries 1 Permission e
Spot Requests - 5g-0f640ecc746d3a1b4 launch-wizard-10 vpc-Ocfe9d74 [2 launch-wizard-10 crea.... 8 1 Permission entry 1 Permission e
Savings Plans - 5g-82bc33dd default vpc-Ocfe9d74 [4 default VPC security gr... 387848045596 0 Permission entries 0 Permission
Reserved Instances - 5g-0f01f717ch3410d17 launch-wizard-1 vpc-Ocfe9d74 [2 launch-wizard-1 create... 8 1 Permission entry 1 Permission e
Dedicated Hosts
Scheduled Instances = B E @

Capacity Reservations

v Images
AMIs

AMI Catalog

4. Choose any name and description for your security group. Change both the inbound and outbound
rules to have "Type=All Traffic", "Source/Destination = Anywhere-IPv4". See image below.

countAccessRole/rramaprasad @ stud

A security group acts as a to control inbound ic. To create a new. group, compl below.

Basic details

Security group name  Info
dask_security_group

Name cannot be edited after creation,

Description Info

dask_security_group

VeC nfo
Q vpe-Octesdra x

Inbound rules info

Type Info Protocol Info Portrange Info Source Info Description - optional Info

All traffic v Al All Anywhere-1Pva v Delete

0000/0 X

Add rule

Outbound rules info

Type Info Protocol Info Portrange Info Destination Info Description - optional Info

Alltraffic v Al All Anywhere-1Pva v Delete

0000/0 X

Add rule

Tags - optional
Atg toanaws Youcanuse ortrack your AWS cost.

No tags associated with the resource.

Add new tag

You can add up to 50 more tags

5. Lastly, click on "Create Security Group" at the bottom right.

6. Now, we will create our 5 instances which will use this new security group. We have setup the
Dask environment on an AMI with the name “dsc102-dask-environment-public” Go to “AMIs” (under
“Images”) in your EC2 dashboard, select private images, and then search by name to find it. Select this
AMI.
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@ New EC2 Experience

Tell us what you think

EC2 Dashboard
EC2 Global View
Events
Tags
Limits

¥ Instances
Instances
Instance Types
Launch Templates
Spot Requests
Savings Plans
Reserved Instances
Dedicated Hosts
Scheduled Instances

Capacity Reservations

¥ Images
AMis

AMI Catalog

X

Amazon Machine Images (AMiIs) (1/1) info

l [2 Recycle Bin ‘ l [4 EC2 Image Builder ‘ ‘ Actions v

Launch instance from AMI

‘ Public images ¥ ‘ ‘ Q Search ‘ (O]
dsc ‘ X ‘ ‘ Clear filters ‘

Name ‘ AMI ID AMI name v Source Owner

= ami-087ab6cf5ee2ab526 dsc102-dask-environment-public 035170873046/dsc102-dask-environm... 0351708730

AMI ID: ami-087ab6cf5ee2ab526 & X

Details Storage Tags

AMI ID Image type
ami-087ab6cf5ee2ab526 machine

AMI name Owner account ID

dsc102-dask-environment-public
Root device name Status

/dev/sdal © Available

Rant mada Ctata roscan

a. Give any name for your instance.
b. Number of instances to launch is 5.
c. The instance type is “t2.xlarge”.

d. Create a new key or use the key previously used for PAO.

e. Under “Network Settings", click “Select Existing Security Group" and choose the

name of the security group you just created.
f. Choose 100GB SSD gp2 storage.

g. Open advanced details. Select “Request Spot Instances”. Then click on “customize” just on
the right. Open the dropdown for “Request type” and select “One-time” and limit the “Set your maximum
price (per instance/hour) to as low as possible. (Start From 0.07)

Lastly, click “Launch Instance”.

035170873046

Platform details
Linux/UNIX

Architecture
x86_64

Source
035170873046/dsc102-dask-
environment-public

Crastinn data

After selecting the AMI, click “Launch Instance from AMI" as shown below.
Now, strictly follow the below instructions to launch the EC2 Spot instances.

Root device type
EBS

Usage operation
Runinstances

Virtualization type
hvm

Varnal IN
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SETUP CLIENT AND SCHEDULER :

(For the 15t EC2 Instance)
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Step 1 : Setup Client i.e Jupyter Notebook and Port Forwarding for Jupyter Notebook
onto localhost.

B Name v | Instance D Instancestate v | Instancetype v | Statuscheck | Alarmstatus | Availability Zone ¥ | Public IPv4 DNS v | PublicIPv4.. v | ElasticlP
’ pal i-08049961db3e69fc2 @Ruming ®Q  t2xlarge © 2/2 checks passed Noalarms 4+  us-west-2 ec2-34-221-146-31us-..  34.221.14631 -
pal 1-03¢b9d140d2fe86%e @Ruming ®Q  t2xlarge © 2/2 checks passed Noalarms 4+ us-west-2¢ 0c2-34-217-137-104.0s...  34.217.137.104 -
pal -0454ae152445fadc8 @Ruming ®Q  t2xlarge © 2/2 checks passed Noalarms +  us-west-2¢ ec2-35-92-24-86.us-we...  35.92.24.86 -
pal I-0¢1b1002¢142f8469 QRuming ®Q  t2xlarge © 2/2 checks passed Noalarms +  us-west-2¢ 0c2-54-203-131-59.5-...  54.203.131.59 -
pal 1-0517¢357f8857adad @Ruming @A t2xlarge © 2/2 checks passed Noalarms 4+ us-west-2¢ 0c2-34-219-174-56.us-...  34.219.174.56 -

1. Open aterminal and Do the following:

ubuntu@ip-172-31-12-224:~$ source dask_env/bin/activate

a. SSH Into the Scheduler EC2 Instance :

ssh -i <pem_key name>.pem ubuntu@34.221.146.31

b. Activate the Dask Environment :

source dask_env/bin/activate

c. Launch Jupyter Notebook on the EC2 :

jupyter notebook --port=8888

(dask_env) ubuntu@ip-172-31-12-224:~$ jupyter notebook --port=8888

To access the notebook, open this file in a browser:

or

2. Open New Terminal And run the following commands —

Writing notebook server cookie secret to /home/ubuntu/.local/share/jupyter/runtime/notebook_cookie_secret

Serving notebooks from local directory: /home/ubuntu
Jupyter Notebook 6.4.10 is running at:
http://localhost:8888/7token=fac@98e07f82116c3c@b8c9539cb94eaf45d5e4al4ab773a

or http://127.0.0.1:8888/7token=fac098e07f82116c3c@b8c9539cb94eaf45d5e4al4ab773a

Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).
[W 19:04:20.639 NotebookApp] No web browser found: could not locate runnable browser.

file:///home/ubuntu/.local/share/jupyter/runtime/nbserver-12027-open.html
Or copy and paste one of these URLs:
http://localhost:8888/7token=fac@98ed7f82116c3c@b8c9539cb94eaf45d5e4al4ab773a

1. Port Forwarding Jupyter Notebook running on port 8888 on the EC2 to port 8000

on local system (localhost:8000):

ssh -i <pem_key name>.pem ubuntu@34.221.4.2 -L 8000:localhost:8888
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ubuntu@ip-172-31-12-224: ~ (ssh)

ubuntu@ip-172-31-12-224: ~ (ssh)
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Step 2 : Setup Dask Scheduler on the same EC2.

On the same node, we must start the dask-scheduler. To establish this, we need to follow these
instructions:
1. Opena New Terminal :
a. SSH Into the EC2 Instance

b. Activate the Dask Environment :
source dask_env/bin/activate

c. Activate the dask-scheduler :
dask scheduler --host 0.0.0.0

(dask_env) ubuntu@ip-172-31-2-152:~$ dask scheduler --host=0.0.0.0

2023-04-26 20:20:07,694 - distributed.scheduler - INFO - -

2023-04-26 20:20:08,220 - distributed.http.proxy - INFO - ute to workers diagnostics web server please install jupyter-server-prox
y: python -m pip install jupyter-server-proxy

2023-04-26 20:20:08,265 - distributed.scheduler - INFO - State start

2023-04-26 20:20:08,267 - distributed.scheduler - INFO -

2023-04-26 20:20:08,268 - distributed.scheduler - INFO - Scheduler at: tcp://172.31.2.152:8786
2023-04-26 20:20:08,268 - distributed.scheduler - INFO - dashboard at: http://172.31.2.152:8787/status

NOTE: The ‘Scheduler at’ shown above will be required while setting up workers
Step 3 : Dask Ul/Dashboard Port forwarding .

1. Opena New Terminal:
a. Port Forward the dask dashboard Ul from the EC2’s 8787 port to local systems
Port 8001 (localhost:8001) :
ssh -i dsc102-pal.pem ubuntu@34.221.4.2 -L 8001:localhost:8787

Step 4 : Downlaod data from S3 :

1. Inthe same terminal opened or in a new terminal :
a. If New Terminal then activate the dask environment

b. Copy and paste the AWS_ACCESS_KEY and SECRET ACCESS KEYS

c. Download all the files from the S3 :
aws s3 sync s3://dsc102-public /home/ubuntu/
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Step 5 : Check Dask Ul and Jupyter Notebook.

NOTE : Unlike PAO, when you go to the Info tab on Dask Ul, you SHOULD NOT OBSERVE ANY
WORKERS .

DASK Ul :

& C @ localhost

Scheduler tcp://172.31.4.65:8786

Worker Name Cores Memory Memoryuse Occupancy Processing In-memory Services Logs Lastseen

Jupyter Notebook :

: Jupyter Quit Logout
Files Running Clusters

Select items to perform actions on them. Upload New~ &
Jo ~ W/ Name ¥  Last Modified File size
O 0 dask_env 10 days ago
oD OutputSchema_PA1.json 3 hours ago 417B
O Dratpy 3hoursago  1.22kB
O D products_Release.csv 3 hours ago 9.79 GB
O [ results_PA1.json 2 hours ago 2.44 kB
O 0 user_reviews.csv 3 hours ago 28.5GB
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SETUP DASK WORKER:

(For other 4 EC2 Instances)

Step 1 : SSH into the worker node
Step 2: Setup dask worker on the worker node.

1. To get the Dask Workers Up, we need to follow these instructions :
a. After SSH into the worker EC2, Activate the Dask Environment :
source dask_env/bin/activate
b. Now activate the dask worker with the following command:
dask worker tcp://172.31.152:8786 --nworkers 4

NOTE : The dask scheduler IP can be obtained from Step 2 of Setting up
Scheduler

(dask_env) ubuntu@ip-172-31-1-242:-$ dask .31.2.152:8786 -
2023-04-26 20: ,824 - .nanny - INFO - Nanny
2023-04-26 20:58:54,827 K { Nanny
2023-04-26

2023-84-26 x distributed. 1y

2023-84-26 20:58: - distributed. { Start worker
2023-04-26

2023-84-26
2023-84-26
2023-84-26
2023-84-26
2023-84-26

d 3.91 GiB
2023-04-26 d orker-n68ms144
2023-04-26 - d. -
2023-04-26 d 1.1.242:49487
2023-04-26 d. .242:49487
2023-84-26 20:58:55, distributed. { c .242:38999
2023-04-26 ’ - distributed. i

2023-84-26 R - distribu

2023-84-26

2023-84-26

2023-84-26

2023-84-26

2023-84-26

2023-04-26

2023-04-26

2023-04-26

2023-04-26

2023-04-26 K

2023-04-26 ,810 - distributed.

2023-84-26 R - distribu

2023-84-26 » distribu 1
2023-84-26 R istr e 3.91 GiB
2023-84-26 20:58:55,811 istr work g /tmp/dask-worker-space/
2023-84-26 R istr -

2023-84-26 » i B -

2023-04-26 20:58: 14 - K 0 -

2023-84-26 - s Starting established connection

2023-84-26 K { Registered

2023-84-26 20:58:55, distributed.

2023-84-26 , distributed. Starting established

2023-84-26 » - distributed. { worker

2023-84-26 20:58:55,827 - distributed. = { Listening

2023-84-26

2023-84-26

2023-84-26

2023-84-26

2023-84-26 d

2023-04-26 d

2023-04-26 - d.

2023-04-26 d

2023-04-26 » d.

2023-84-26 , distributed. INFO - Starting established connection 2.31.2.152:8786
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Now if we check the Worker Info on the DASK Ul then —

Scheduler tcp://172.31.8.102:8786

Worker

tcp:/[172.31.5.152:35911
tcp://172.31.5.152:38641
tcp://172.31.6.152:41199
tcp://172.31.6.152:41637

Name

tcp://172.31.5.152:35911
tcp://172.31.5.162:38641
tcp://172.31.6.152:41199
tep://172.31.6.152:41637

Cores

1
1
1
1

Memory

420GB |
420GB !
420GB |
420GB !

Memory use

Occupancy
0.00 us
0.00 us
0.00 us
0.00 us

Step 3: Download the data from s3 to the worker nodes too.

1. Open anew Terminal:
Repeat the Step 4 in the scheduler setup section

Processing

0

0
0
0

In-memory

0

0
0
0

Step 4 : Check the DASK Dashboard/Ul for Information of the workers.

We should observe 16 Worker nodes i.e 4 Workers * 4 nodes = 16 Nodes
For Reference -

& c

D localhost

Scheduler tcp:/[172.31.12.224:8786

Worker
tcp://172.31.12.248:33483
tcp://172.31.12.248:36339
tcp:/[172.31.12.248:42139
tcp:/[172.31.12.248:46435
tcp:/[172.31.12.96:33965
tep:/172.31.12.96:34225
tep:/172.31.12.96:39611
tep://172.3112.96:41441
tep://172.31.13.222:39279
tcp://172.31.13.222:40447
tcp://172.31.13.222:40543
tcp://172.31.13.222:46063
tep:/172.31.2.228:33005
tcp://172.31.2.228:33185
tcp://172.31.2.228:35339
tcp://172.31.2.228:39095

Name
tcp://172.31.12.248:33483
tcp://172.31.12.248:36339
tcp://172.31.12.248:42139
tcp://172.31.12.248:46435
tcp://172.31.12.96:33965
tcp://172.31.12.96:34225
tep://172.31.12.96:39611
tcp://172.31.12.96:41441
tcp://172.31.13.222:39279
tep://172.31.13.222:40447
tcp://172.31.13.222:40543
tcp://172.31.13.222:46063
tcp://172.31.2.228:33005
tcp://172.31.2.228:33185
tcp://172.31.2.228:35339
tcp://172.31.2.228:39095

Cores

Memory
4.20GB
420GB
4.20 GB
420 GB
4.20GB
4.20GB
4.20GB
420GB
4.20GB
4.20GB
420 GB
420 GB
4.20GB
4.20GB
420GB
420GB

Memory use
(
(

Occupancy
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us
0.00 us

Processing

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

In-memory

0

o © ©O O ©O O O ©O O o o o o o o

Services

dashboard
dashboard
dashboard
dashboard
dashboard
dashboard
dashboard
dashboard
dashboard
dashboard
dashboard
dashboard
dashboard
dashboard
dashboard

dashboard
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Services Logs
dashboard logs
dashboard logs
dashboard logs
dashboard logs
Logs Lastseen
logs 766.98 ms
logs 771.40 ms
logs 770.26 ms
logs 769.32 ms
logs 719.89 ms
logs 720.44 ms
logs 721.26 ms
logs 72273 ms
logs 316.18 ms
logs 316.58 ms
logs 318.89 ms
logs 318.49 ms
logs  714.36 ms
logs 717.33 ms
logs 717.03 ms
logs 721.38 ms

Step 5 : Repeat All the above steps on each and every Worker EC2 Instance.

Last seen
510.11 ms

510.62 ms
508.22 ms
514.77 ms



