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What is Amazon Web Services (AWS)

Cloud Based Computational Resource

LTI " IBM Cloud

webservices” DigitalOcean

ml \icrosoft > ORACLE
Ml Azure CLOUD

Google Cloud



What does AWS offer?

Many many things but here are the two main things to care about for DL...

EC2 - Compute Resources S3 - Data Storage

Train the models Store training data,
models, etc




EC2 - What kinds of machines are available?

Different types and different subtypes (you can mix and match what you want)...
Here are the ones you may care about

General Purpose: Compute Optimized: GPU Optimized:

T2 - Webservices C2 - Multiplayer Gaming P3/P2 - Machine
Servers, scientific Learning

M3/M4 - Databases, computing

Fileservers, etc G3 - Fluid dynamics,
C3/C4 - Ad serving graphics rendering, etc
machines, MMO servers,
etc

Machine sizes - nano, micro, medium, large, xlarge, 2xlarge, ..., 16xlarge



EC2 - What kinds of machines are available?

Different types and different subtypes (you can mix and match what you want)...

M4 .large

T2.nano
e 1vCPU (Xeon)
e 0.5GBRAM

2 vCPU (Xeon)

8 GB RAM

C4.8xlarge

36 vCPU (Xeon)
60 GB RAM

P2.16xlarge

64 vCPU (Xeon)

16 GPU (Nvidia K80)
192 GB GPU-Memory
732 GB RAM

< |

)



EC2 - So what do we put on these machines?

Amazon Machine Instances (AMis)

e Virtual images of existing machines
o You can create an image of your machine
m Transfer it to a different machine
m Save it as a backup
e Use cases
o Software packages that are incredibly difficult to install
o Need to create multiple different machines with the exact same data for
parameters servers
o Load balancing - create a new machine with the same AMI to be used in a
different region depending on load



Now you know what AWS is and what you
can do with it



Create An Account:

https://aws.amazon.com

Click “Sign Up” in the top right and follow the instructions

(If you already have an account you can skip this step)



Products v Solutions Getting Started Documentation More ~ English ~ My Account ~
. .
Start Building on AWS Today

Whether you're looking for compute power, database storage, content
delivery or other functionality, AWS has the services to help you build
sophisticated applications with increased flexibility, scalability and
reliabilitv.

Create A Free Account

View AWS Free Tier Details »

elnvent | AVSieinent ve streams
re. We'll send you a reminder with more information closer to the event

Broad & Deep Platform Customer Success Pace of Innovation Global Infrastructure
AWS has more than 90 services and is Explore how millions of active customers The AWS Cloud platform expands daily. AWS operates 43 Availability Zones within
continually launching new features and every month are innovating with AWS. Take a look at what we launched this week. 16 geographic Regions around the world,
functionality. with 11 more Availability Zones and 4 more
Learn more » Learn more » 3 R o
Regions coming online soon.
Learn more »

Learn more »

e 1 e e A Mimiste Tusnsisic Seart Riine with aus




Services v

Let's set up a basic machine

Resource Groups v %

AWS services
I aJ
v Recently visited services
{8} Ec2 Elastic Beanstalk s3
& siing R Ssupport
> All services
Build a solution
Get started with simple wizerds and automted work
@ aunch a virtual machine @ Build a web app EI Host a static website

With EG2 or Lightsal Wit Elastic Beanstalk Wih 85, CloudFront, Route 53

minutes ~6 minutes -5 minutes

29\ Connect an loT device &/9; Start a development project @ Register a domain
QEI? i <07 in odesta D i e 53

-5 minutes ~5 minutes -3 minutes

See more

Learn to build seeall 7

Learn to deploy your solutions through step-by-step guides, labs, and videos.

Websites DevOps

Backup and recovery

A TomManziniv Oregon v Support v

Helpful tips

[

Manage your costs

Get real-time biling alerts based on your cost
and

ge budges. S

@ Create an organization

Use AWS Organizations for policy-based

management of multiple AWS accounts. Start

now

Explore AWS

Amazon Relational Database Service (RDS)
RDS manages and scales your database for you. RDS

supports Aurora, MySQL, PostgreSQL, MariaDB, Oracle,

and SQL Server. Learn more. &

Real-Time Analytics with Amazon Kinesis

Stream and analyze real-time data, 50 you can get timely

insights and react Learn more. (2

Get Started with Containers on AWS

Amazon ECS helps you build and scale containers for any

size application. Lean more. &7
AWS Marketplace

Discover, procure, and deploy popular software products
that run on AWS, Learn more. &

Click on “Services” in the top left

History
Console Home
EC2

Elastic Beanstalk
s3

Biling

Support

Resource Groups

.

ST Container Service
Lightsail

Elastic Beanstalk
Lambda

Baten

Storage
s3

ES

Glacier

Storage Gateway

& Database
Ros
DynamaDB
ElastiCache
Amazon Redshift

% Networking & Content Delivery
vee
CloudFront
Direct Gonnect
Route

Then,

R Developer Tools
Codestar
CodeCommit
CodeBuild
GodeDeploy
GodePipeline
XRay

Management Tools
ClougWateh
ClougFormation
ClougTrail

Config

OpsWorks

Senvice Catalog
Trusted Advisor
Managed Services

@ security, Identity & Compliance
1AM
Inspector
Certificate Manager
Directory Service
WAF & Shield
Avtifact
Amazon Macle
GloudHsM

A close

=

®

&

Analytics
Athena

EMR

CloudSearch
Elasticsearch Service
Kinesis

Data Pipeline
Quicksight

AWS Glue

Artificial Intelligence
Lex

Amazon Polly
Rekogrition

Machine Learning

Internet Of Things
AWS IoT
AWS Greengrass

Contact Center

Amazon Connect

Game Development

Amazon GameLift

=

Application Services
Step Functions

SWE

API Gateway

Elastio Transcoder

Messaging
Simple Queue Service
Simple Notifiation Service
Simple Email Service

Business Productivity
WorkDocs

WorkMal

Amazon Chime

Desktop & App Streaming
WorkSpaces
AppStream 2.0

under “Compute”, select “EC2”

AZ



Make sure you
are in the “US

Let's set up a basic machine West (Oregon)

region

I
Services v Resource Groups v * Q Tom Manzini v Oregon ¥ Support ¥

e
EC2 Dashboard Resources ' Account Attributes ¢
Events 4
H You are using the following Amazon EC2 resources in the US West (Oregon) region: Supported Platforms
en ICK ON Tags : VPC
0 Elastic IPs
111 . Reports
Runnlng i 4 Snapshots Default VPC
Limits
» 1 Volumes 0 Load Balancers vpc-f6d6ag9at
= INSTANCES . .
Inst : :
ns a nces Instances 2iKeykairs 9:Security:Glolps Resource ID length management

0 Placement Groups

Spot Requests g .
patied Additional Information

Reserved Instances x
Schediiediingiances EC2 Spot. Save up to 90% off On-Demand Prices. Turbo Boost your Workloads. Get started with Amazon EC2 Spot Instances. Getting Started Guide
Dedicated Hosts Documentafion
Create Instance All EC2 Resources
- ) © " " Forums
AMIs To start using Amazon EC2 you will want to launch a virtual server, known as an Amazon EC2 instance.
Pricing
Bundle Tasks
Contact Us
_ E BLOCK
Note: Your instances will launch in the US West (Oregon) region AWS Marketplace
Volumes
Snapshots Service Health ™ Scheduled Events C' Find free software trial products in the AWS
Marketplace from the EC2 Launch Wizard. Or try
T Service Status: US West (Oregon): .
= these popular AMIs;
T - No events
Security Groups @ US West (Oregon): Barracuda NextGen Firewall F-Series - PAYG
This service is operating normally
Elastic IPs Provided by Barracuda Networks, Inc.
Availability Zone Status: : SR
Placement Groups Rating .
us-west-2a: Starting from $0.60/hr or from $4,599/yr (12%
Key Pairs o . .
Availability zone is operating normally savings) for software + AWS usage fees
Network Interfaces View all Software Infrastructure
@ Us-west-2b:
il [OAD B THE Availability zone is operating normally Splunk Insights for AWS Cloud Monitoring
Load Balancers
o us-west-2c: Provided by Splunk Inc.
Target Groups Availability zone is operating normally Rating ## & #

Bring Your Own License + AWS usage fees

ING = Service Health Dashboard )
View all Develoner Tools

@ Feedback (@ English (US) Privacy Policy ~ Terms




Let's set up a basic machine

aws
p—

EC2 Dashboard

Events

Tags

Reports

Limits
=] INSTANCES
Instances
Spot Requests
Reserved Instances
Scheduled Instances

Dedicated Hosts

AMIs
Bundle Tasks

TIC Bl

Volumes

Snapshots

Security Groups

Elastic IPs

Placement Groups

Key Pairs

Network Interfaces
= D BALANCINC

Load Balancers

Target Groups

@ Feedback

Services v

4 m

Resource

Actions v

(“ Filter by tags and attributes or search by keyword

[ ] Name ~ Instance ID

(™) i-02d40dd9b0a1975...

~ Instance Type ~ Availability Zone ~

t2.micro us-west-2a

Instance State

) stopped

Status Checks ~

Instance: || i-02d40dd9b0a197529

Private IP: 172.31.45.0

[\ TomManzini v Oregon ¥  Support ¥
¢ * @ Here you see your
(2] 1to10f1 .
T current instances
(I have 1 that is
stopped, you shouldn’t
EE have any)

Description Status Checks

Instance ID
Instance state
Instance type
Elastic IPs
Availability zone
Security groups
Scheduled events
AMI ID

Platform

IAM role

Key pair name
Owner

Launch time
Termination protection
Lifecycle
Monitoring

Alarm status
Kernel ID

@ English (US)

Monitoring Tags
i-02d40dd9b0a197529
stopped
t2.micro
us-west-2a

launch-wizard-1. view inbound rules

Loading ami-92f420ea...

tmanzini-personal

180942078756

November 7, 2017 at 11:35:49 PM UTC-5 (448 hours)
normal

basic

None

Public DNS (IPv4)
IPv4 Public IP

IPv6 IPs

Private DNS

Private IPs
Secondary private IPs
VPC ID

Subnet ID

Network interfaces

Source/dest. check

EBS-optimized
Root device type
Root device

Block devices
Elastic GPU
Elastic GPU type
Elastic GPU status

ip-172-31-45-0.us-west-2.compute.internal
172.31.45.0

vpc-f6d6ag8o1
subnet-18ed4551
eth0

True

False
ebs
/dev/sda1

/dev/sdatl

Privacy Policy

Terms of Use

Here are the details of
that instance




Let's set up a basic machine

Click “Launch
Instance”

Services v

EC2 Dashboard -
Events

Tags

Reports

Limits

Instances

Spot Requests
Reserved Instances
Scheduled Instances

Dedicated Hosts

AMIs

Bundle Tasks

Volumes

Snapshots

Security Groups

Elastic IPs

Placement Groups

Key Pairs

Network Interfaces
IN:

Load Balancers

Target Groups -

@ Engl

@ Feedback

Resource Groups v

*

Actions v

L’f“ Filter by tags and attributes or search by keyword

[ Name Instance ID ~ Instance Type Availability Zone ~
[ ] i-02d40dd9b0a1975...  t2.micro us-west-2a
Instance: || i-02d40dd9b0a197529 Private IP: 172.31.45.0

Description Status Checks

Instance ID
Instance state
Instance type
Elastic IPs
Availability zone
Security groups
Scheduled events
AMI ID

Platform

IAM role

Key pair name
Owner

Launch time
Termination protection
Lifecycle
Monitoring

Alarm status
Kernel ID

Monitoring Tags

i-02d40dd9b0a197529
stopped
t2.micro

us-west-2a

launch-wizard-1. view inbound rules

Loading ami-92f420ea...

tmanzini-personal

180942078756

November 7, 2017 at 11:35:49 PM UTC-5 (448 hours)
normal

basic

None

Instance State

) stopped

Status Checks -~

Public DNS (IPv4)
IPv4 Public IP

IPv6 IPs

Private DNS

Private IPs
Secondary private IPs
VPC ID

Subnet ID

Network interfaces

Source/dest. check

EBS-optimized
Root device type
Root device

Block devices
Elastic GPU
Elastic GPU type
Elastic GPU status

L\ Tom Manzini v

Oregon ~

Support ~

o % 0

(2] 1to10f1

Alarm Status Public DNS (IPv4)

None "

ip-172-31-45-0.us-west-2.compute.internal
172.31.45.0

vpc-f6d6ag891
subnet-18ed4551
eth0

True

False
ebs
/devisdal

/devi/sdatl

Privacy Policy

mEEA

Terms of Use




Let's set up a basic machine

aws o

es v Resource Groups v [\ DavidiBick v Oregon v  Support v

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Cancel and Exit

Step 1: Choose an Amazon Machine Image (AMI)

of commercial databases. Learn more about RDS

Launch a database using RDS
® Ubuntu Server 16.04 LTS (HVM), SSD Volume Type - ami-076e276d85f524150 (64-bit x86) / ami-05e1b2aec3b47890f (64-bit Arm) m
Ubuntu Server 16.04 LTS (HVM),EBS General Purpose (SSD) Volume Type. Support available from Canonical (http://www.ubuntu.com/cloud/services). © 64-bit (x86)
Root device type: ebs  Virtualization type: hvm ENA Enabled: Yes 64-bit (Arm)
v Microsoft Windows Server 2016 Base - ami-019e99815e07ceb49
Wind i ition. I "
indows Microsoft Windows 2016 Datacenter edition. [English] 64-bit (x86)
Root device type: ebs  Virtualization type: hvm  ENA Enabled: Yes
® Deep Learning AMI (Ubuntu) Version 20.0 - ami-0d0ff0945ae093aea
With latest deep learning frameworks pre-installed: MXNet, TensorFlow, PyTorch, Keras, Chainer, Caffe/2, Theano & CNTK, configured with NVIDIA CUDA, cuDNN, NCCL & Intel MKL-DNN. For a fully 64-bit (x86)
managed experience, check: https://aws.amazon.com/sagemaker
Root device type: ebs  Virtualization type: hvm ~ ENA Enabled: Yes
Deep Learning AMI (Amazon Linux) Version 20.0 - ami-0305a0d7a68489e58
With latest deep learning frameworks pre-installed: MXNet, TensorFlow, PyTorch, Keras, Chainer, Caffe/2, Theano & CNTK, configured with NVIDIA CUDA, cuDNN, NCCL & Intel MKL-DNN. For a fully 64-bit (x86)
Amazon Linux  managed experience, check: https://aws.amazon.com/sagemaker
Root device type: ebs  Virtualization type: hvm  ENA Enabled: Yes
@ Deep Learning Base AMI (Ubuntu) Version 14.0 - ami-015eb46ac552e435f
Comes with foundational platform of NVidia CUDA, cuDNN, NCCL, GPU Drivers, Intel MKL-DNN and other system libraries to deploy your own custom deep learning environment. For a fully 64-bit (x86)

managed experience, check: https://aws.amazon.com/sagemaker

Root device type: ebs Virtualization type: hvm ENA Enabled: Yes

@ Feedback (@ English (US) Privacy Policy ~ Terms of Use



Let's set up a basic machine

aws Services v Resource Groups ¥  Oregon ¥  Supp

1.Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 2: Choose an Instance Type
Amazon EC2 provides a wide selection of instance types optimized to fit different use cases. Instances are virtual servers that can run applications. They have varying combinations of CPU, memory, storage, and networking capacity,
and give you the flexibility to choose the appropriate mix of resources for your applications. Learn more about instance types and how they can meet your computing needs.

Filter by: All instance types v Current generation v  Show/Hide Columns

Currently selected: t2.micro (Variable ECUs, 1 vCPUs, 2.5 GHz, Intel Xeon Family, 1 GiB memory, EBS only)

Family v Type v VvCPUs (i v Memory (GiB) v Instance Storage (GB) i EBS-Optimiz:ad dvaliable Network Performance | i s Slilpport v
General purpose t2.nano 1 0.5 EBS only - Low to Moderate Yes
[ ] General purpose 1 1 EBS only - Low to Moderate Yes
General purpose 1 2 EBS only - Low to Moderate Yes
General purpose 2 4 EBS only - Low to Moderate Yes
General purpose t2.large 2 8 EBS only = Low to Moderate Yes
General purpose 2.xlarge 4 16 EBS only - Moderate Yes
General purpose t2.2xlarge 8 32 EBS only - Moderate Yes
General purpose m4.large 2 8 EBS only Yes Moderate Yes
General purpose m4.xlarge 4 16 EBS only Yes High Yes
General purpose m4.2xlarge 8 32 EBS only Yes High Yes

General purpose m4.4xlarae 16 64 EBS onlv Yes

Cancel = Previous Review and Launch Next: Configure Instance Details

@ Feedback (@ English Privacy Policy  Terms of Use

Select the t2-micro
because it is “free
tier eligible”

Select Next



Let's set up a basic machine

awsj Services v Resource Groups v m Manzini ¥  Oregon ¥  Support v
~—
1.Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 3: Configure Instance Details

Configure the instance to suit your requirements. You can launch multiple instances from the same AMI, request Spot instances to take advantage of the lower pricing, assign an access management role to the instance, and more.

Number of instances (j 1 Launch into Auto Scaling Group (i
Purchasing option (j Request Spot instances
Network (i vpc-f6d6a891 (default) v C Create new VPC
Subnet (j No preference (default subnet in any Availability Zon: ¥ Create new subnet
Auto-assign Public IP (j Use subnet setting (Enable) v
1AM role (i None v C Create new IAM role
Shutdown behavior (j Stop v
Enable termination protection (j Protect against accidental termination
Monitoring (j Enable CloudWatch detailed monitoring

Additional charges apply.

Tenancy (j Shared - Run a shared hardware instance v
Additional charges will apply for dedicated tenancy.

» Advanced Details

Review and Launch Next: Add Storage J u St Se | eCt n eXt

Cancel Previous

@ Feedback (J English (US) ©20 17, Amazon E nc. or its affiliates. Al right d.  Privacy Policy  Terms of Use



Let's set up a basic machine

aws Services v Resource Groups v

1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Ad

Step 4: Add Storage

d Storage

5. Add Tags 6. Configure Security Group

[3 Tom Manzini v Oregon v Support ¥

7. Review

Your instance will be launched with the following storage device settings. You can attach additional EBS volumes and instance store volumes to your instance, or
edit the settings of the root volume. You can also attach additional EBS volumes after launching an instance, but not instance store volumes. Learn more about

storage options in Amazon EC2.

Volume Type (i Device (i Snapshot (i

Size (GiB)

Root /dev/sdal snap-0b9c16d670f4e264 8

Add New Volume

Volume Type (i

General Purpose SSD (GP2)

v

Make sure you

- Throughput v - .
IOPS (i (MBIs) (i Delete on Termination (i Encrypted (i h 8 G B f
100/3000  N/A v Not Encrypted choose (0]

SSD Storage
Space

Free tier eligible customers can get up to 30 GB of EBS General Purpose (SSD) or Magnetic storage. Learn more about free usage tier eligibility and

usage restrictions.

@ Feedback (@ English (US)

Cancel = Previous Review and Launc/ Next: Add Tags S e I e Ct n eXt

© 2008 - 2017, Amazon Web St es, Inc. C ELES Al rights reserved Privacy Policy Terms of Use




Let's set up a basic machine

aw§ Services v Resource Groups v /8y ~ Oregon v  Support v
1.Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 5: Add Tags

A tag consists of a case-sensitive key-value pair. For example, you could define a tag with key = Name and value = Webserver.

A copy of a tag can be applied to volumes, instances or both.
Tags will be applied to all instances and volumes. Learn more about tagging your Amazon EC2 resources.

Key (127 characters maximum) Value (255 characters maximum) Instances (i Volumes (i

This resource currently has no tags

Choose the Add tag button or click to add a Name tag.
Make sure your IAM policy includes permissions to create tags.

Add Tag (Up to 50 tags maximum)

Select next

Cancel  Previous Review and Launch Next: Configure Security Group

Terms of Use

©2008 - 2017, Amazon Web Se fliates. All righ Privacy Policy

https://docs.aws.amazon.com/console/ec2/launchinstance/tags/iam




Let's set up a basic machine

aws Services v Resource Groups v Q

Lomn 3ot G MO S AN GContn . Make sure you
Sl ol ol i have an SSH rule
A security group is a set of firewall rules that control the traffic for your instance. On this page, you can add rules to allow specific traffic to reach your instance. For example, if you want to set up a web server and allow Internet traffic to reach your instance, add rules that allow unrestricted access to the

HTTP and HTTPS ports. You can create a new security group or select from an existing one below. Learn more about Amazon EC2 security groups. .
USSP I S set ( This should
Select an existing security group b d f It) i

Tom Manzini ~  Oregon ~

Security group name:  [launch-wizard-7
Description: [launch-wizard-7 created 2017-12-03T13:03:11.701-05:00 TC P ru I e fo r 8 88 8
Protocol (i Port Range (i Source (i Description (i
s —
v TcP 22 Custom _ v|[0.0.0.00 e.g. SSH for Admin [x) So you Can

Admin Desktop [X]

Custom TCP F v TCP 8888 Anywhere ¥ | |0.0.0.0/0, :/0 e.g.

connect your
Ipython Notebook

A Wamning

Rules with source of 0.0.0.0/0 allow all IP addresses to access your instance. We recommend setting security group rules to allow access from known IP addresses only.

You can set
HTTP or other
rules here too if
you want

@ Feedback (@ English (US) 2 017, Amazon Wel Inc. or its affiliates. Al rig ed  Privacy Policy ~ Terms of Use SeleCt Review and

Launch




Let's set up a basic machine

aws, Services v Resource Groups v
~—
1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 7: Review Instance Launch

Please review your instance launch details. You can go back to edit changes for each section. Click Launch to assign a key pair to your instance and complete the launch process.

A Improve your instances' security. Your security group, launch-wizard-4, is open to the world.
Your instances may be accessible from any IP address. We recommend that you update your security group rules to allow access from known IP addresses only.
You can also open additional ports in your security group to facilitate access to the application or service you're running, e.g., HTTP (80) for web servers. Edit security groups

¥ AMI Details

@)  Ubuntu Server 16.04 LTS (HVM), SSD Volume Type - ami-0a00ce72
Ubuntu Server 16.04 LTS (HVM),EBS General Purpose (SSD) Volume Type. Support available from Canonical (http://www.ubuntu.com/cloud/services).
eligible

Root Device Type: ebs  Virtualization type: hvm

v Instance Type

Instance Type ECUs VCPUs Memory (GiB) Instance Storage (GB) EBS-Optimized Available Network Performance

t2.micro Variable 1 1 EBS only = Low to Moderate

¥ Security Groups

Security group name launch-wizard-4

Description launch-wizard-4 created 2017-11-26T17:20:35.221-05:00
Type (i Protocol (i Port Range (i Source (i Description (i
SSH TCP 22 0.0.0.0/0

» Instance Details

@ Feedback @ Eni

D Tom Manzini v Oregon ~ Support ¥

Edit AMI

Edit instance type

Edit security groups

Edit instance details

Cancel = Previous

Privacy Policy

Terms of Use

Take one last look to
make sure you are
happy with
everything...

Select Launch



Let's set up a basic machine

Enter a name
for your private
key

Select an existing key pair or create a new key pair X

A key pair consists of a public key that AWS stores, and a private key file that you store. Together, they
allow you to connect to your instance securely. For Windows AMIs, the private key file is required to
obtain the password used to log into your instance. For Linux AMIs, the private key file allows you to
securely SSH into your instance.

Note: The selected key pair will be added to the set of keys authorized for this instance. Learn more
about removing existing key pairs from a public AMI.

Create a new key pair v

(V4

P A

‘Demo_keyi

Download Key Pair

You have to download the private key file (*.pem file) before you can continue. Store
it in a secure and accessible location. You will not be able to download the file
again after it's created.

Cancel

This window
allows your to
create a private
key to access
your
machine...
when you ssh
you will need it

Download your
key and save it

Make sure it’s
in a place
where it won’t
get lost - this
key is the only
way to connect
to this specific
instance!



Now you have a basic AWS machine up
and running



Now let’'s connect to it

Your instance is now identified by its IP address. You can ssh to your instance by
using this public IP address and your address key.

Let’s start by changing the instance type. For student accounts, t2.micro is
free-tier eligible, but let’s still start on a t2.nano instance.

Remember your instance’s IP address changes every time you restart it



Connect to launched instance

Connect To Your Instance X Right-C“Ck and click connect

| would like to connect with © A standalone SSH client (i

A Java SSH Client directly from my browser (Java required) i .

e ’ The ssh command shown includes the currently
assigned IP address.

1. Open an SSH client. (find out how to connect using PuTTY)

2. Locate your private key file (785dbick.pem). The wizard automatically detects the key you used to launch Th |S Wi I I Cha nge at eaCh Ia U nCh '

the instance.

To access your instance:

3. Your key must not be publicly viewable for SSH to work. Use this command if needed:

chod 400 785dbick. pen Note - the ssh command will use the path to the
4. Connect to your instance using its Public DNS: key aSSOC|ated Wlth thls |nstance

ec2-52-36-70-250.us-west-2. compute.amazonaws . com

Example:

Important - will need to run chmod command
every time you have a new key

ssh -i "785dbick.pem" ubuntu@ec2-52-36-70-250.us-west-2.compute.amazonaws.com

Please note that in most cases the username above will be correct, however please ensure that you
read your AMI usage instructions to ensure that the AMI owner has not changed the default AMI
username.

If you need any assistance connecting to your instance, please see our connection documentation.




Set instance type

Instance Type ~ Availability Zone ~

t2.micro

Launch More Like This
Instance State

Instance Settings
Image

Networking
CloudWatch Monitoring

Instance State ~ Status Checks

) stopped

Add/Edit Tags

Attach/Replace IAM Role
Change Instance Type

Change Termination Protection
View/Change User Data

.

Right-click on your
instance under the
instance tab, go to
instance settings and
change instance type
to t2.nano



Set instance type

Instance Type

t2.micro

v

Laun

Instar
Instar
Imagg
Netw
Clouc

Availability Zone ~

Instance ID
Instance Type

Change Instance Type X

Instance State -~ Status Checks

t2.nano
v t2.micro
t2.small
t2.medium
t2.large
t2.xlarge
t2.2xlarge

nauon rrotection

View/Change User Data

-

Right-click on your
instance under the
instance tab, go to
instance settings and
change instance type
to t2.nano



Note

You can spin up a t2.micro for development (which allows access to all the packages in the AMI and
can put all your data on the instance), and then change the instance type to a p2.xlarge for GPU
access (training).

p2.xlarge is what | used for all my training, about $1 per hour, so with 3 credits of $50 that’'s more than
enough hours of training for almost allcases.



Launch instance

Instance Type ~ Availability Zone - Instance State - Status Right-click and Start your instance.

t2.nano

Launch More Like This

Instance State

Instance Settings

Image

Networking Terminate
CloudWatch Monitoring




Launch instance

Instance Type -~ Availability Zone - Instance State -~ Status Right-click and Start your instance.
t2.nano
et Windows Passy This will start the process of allocating resources
Launch More Like This to your instance. Once this is completed, your
Instance State instance will be running and you can connect to

Instance Settings Stop it.
Image

Networking Terminate
CloudWatch Monitoring

Stopping this instance removes the compute
associated with the current session.

Do NOT terminate! This will wipe the slate
Instance Type ~ Availability Zone ~ Instance State ~ clean. Terminate ONLY when you are sure of

_ ‘throwing away’ the data.
t2.nano us-west-2a _ pending



Now you have a running AWS machine
and you can connect



Now you know how to use machines on
EC2



Let’s run a trivial little problem



A Toy Problem to Test your AWS Instance

Will Test:

- Working instance

- Good Python installation

- Working PyTorch installed

-  GPU / CUDA support

- Your ability to login and execute code on
AWS

import torch

def main():
GPU = torch.cuda.is_available()
mat_size = (100, 100)
cpu_mat_0 = torch.zeros(size = mat_size)
cpu_mat_1 = torch.ones(size = mat_size)
gpu_mat_0 = torch.zeros(size = mat_size)
gpu_mat_1 = torch.ones(size = mat_size)

if GPU:
gpu_mat_0 = gpu_mat_0.cuda()
gpu_mat_1 = gpu_mat_1.cuda()
print("Using GPU")

cpu_res = cpu_mat_0 + cpu_mat_1
gpu_res = gpu_mat_0 + gpu_mat_1

try:
print(bool(torch.all(cpu_res == gpu_res)))
return 0
except:
print("If using GPU, should be here")
gpu_res = gpu_res.detach().cpu() # detach is for gradient computations
print(bool(torch.all(cpu_res == gpu_res)))
return 0

main()



And let’s shut it down so you don't get billed

Launch More Like This

Instance State

Instance Settings
Image

Networking
CloudWatch Monitoring

Terminate

If you stop the instance you can just
start the instance and resume
whenever you want.

If you are done, terminate.



Now lets redeem some AWS credits

Services v  Resource Groups v regon v Support v

AWS services Helpful tips

Q @T Manage your costs
Get real-time biling alerts based on your ¢ My SeCUMy CIeQentar

and usage budgets. Start now

v Recently visited services

@ EC2 @ Billing Elastic Beanstalk Sign Out
@ D suppor @E‘ Create an organization

Use AWS Organizations for policy-based
> All services management of multiple AWS accounts. Start

now
Build a solution
Get started with simple wizards and automated workflows.

Explore AWS

@ Launch a virtual machine @ Build a web app E Host a static site Amazon Relational Database Service (RDS)
EC2 or Lightsail ith El C

eanstalk With §3, CloudFront, Route 53

RDS manages and scales your database for you. RDS

2 minutes ~5 min
supports Aurora, MySQL, PostgreSQL, MariaDB, Oracle,
and SQL Server. Leam more. (7
/E\ Connect an loT device 6(7; Start a development project 64;, Register a domain
With AWS loT =0 With CodeStar C%) with Route 53
~5 minutes ~5 minutes ~3 minutes Real-Time Analytics with Amazon Kinesis
Stream and analyze real-time data, 0 you can get timely
See more insights and react quickly. Learn more. (&'
y q H Si
Learn to build Seeall @ Get Started with Containers on AWS
Leam to deploy your solutions through step-by-step guides, labs, and videos Amazon ECS helps you build and scale containers for any
size application. Learn more. (2
Websites DevOps Backup and recovery

AWS Marketplace

X %} Discover, procure, and deploy popular software products

that run on AWS. Learn more. ('

3 videos, 3 tutorials, 3 labs 6 videos, 2 tutorials, 3 labs 3 videos, 2 tutorials, 3 labs

Big data Databases Mobile Have feedback?




Now lets redeem some AWS credits

aws Services v  Resource Groups v o Support ~
Dashboard Billing & Cost Management Dashboard (2]
Bills
Cost Explorer What's New in AWS Billing and Cost Management? Month-to-Date Spend by Service Bill Details
Budgets = Manage your spend with AWS Budgets The chart below shows the proportion of costs spent for each service you use.
Reports « Visualize your costs and usage with the newly-optimized Cost Explorer
« Easily upload your Cost and Usage Reports into Redshift and QuickSight
Cost Allocation Tags
Payment Methods
Payment History Spend Summary Cost Explorer $0
Consolidated Billing Welcome to the AWS Account Billing console. Your last month, month-to-date, and month-end forecasted
costs appear below
DevPay $ 0 s 0 O No Amount Due $0.00
5 Tax $0.00
Total $0.00
$08
806
504
802
0 $0 $0 $0
Last Month Month-to-Date Forecast
(November 2017) (December 2017) (December 2017)
» Important Information about these Costs ! Include Subscription Charges
Alerts & Notifications

@ You are eligible for the AWS Free Usage Tier. See the Ge
tolearn how to get started with the free usage tier

the

ing Started Guide AWS Free Usa(

@ WMonitor your estimated charges. Enable Now to begin setting billing alerts that automatically e-mail
you when charges reach a threshold you define.

© 1AM access to your account's billing information is not enabled. You can enable it on the Account




Now lets redeem some AWS credits

aWQ Services v Resource Groups v [\ Tom Manzini v  Global Support v
Dasnboard Credits (2]
Bills

Please enter your code below to redeem your credits
Cost Explorer
Budgets Promo Code
Reports
s €C
Cost Allocation Tags
Payment Methods Refrestiimage
Payment History
Consolidated Billing Please type the characters as shown above
Preferences
Credits
Tax Settings - " you indicate that you have read and agree to the terms of the AWS Promotional Credit Terms & Conditions located here.
Below are all the credits you have redeemed with AWS. Credits will automatically be applied to your bill. Only credits that apply to a specific service can be used
Expiration Date = Credit Name Credits Used Credits Remaining Applicable Products
2018-03-31 EDU_ENG_FY2017_Q1_1_CMU_50USD $44.22 $5.78 See complete list
2018-03-31 EDU_ENG_FY2017_Q1_1_CMU_50USD $45.05 $4.95 See complete list

Total Amount of Credits Remaining: $10.73

Privacy Policy ~ Terms of Use

@ Feedback (@ English (US)




Now you know how to use machines on
EC2 and you can afford to use the
expensive ones



Finally, some useful tidbits

Remember to refer back here later in the semester, likely
won’t remember all this right now



Editing Volume

If you run out of space, you can adjust your volume without shutting off the
instance, happened to me on hw2p2

https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-modify-volume.html

https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/console-modify.himl



https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-modify-volume.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/console-modify.html

aWS., Services v

EC2 Dashboard
Events
Tags
Reports
Limits

=] INSTANCES
Instances
Launch Templates
Spot Requests
Reserved Instances
Dedicated Hosts
Scheduled Instances

Capacity Reservations

PR S

AMls
Bundle Tasks

Volumes

Snapshots

Lifecycle Manager

5 NETW
Security Groups
Elastic IPs
Placement Groups
Key Pairs
Network Interfaces

=] LOAD BALAI

@ Feedback (@ English (US)

Resource Groups v DavidLBick ¥+  Oregon v  Support v

Modify Volume

Q Filter by tags 3 (2] 1to1of1
2 Create Snapshot
[ ] Name Ll Volume Type ~ IOPS ~ Snapshot ~ Created ~ Availability Zone - State ~  Alarm Status Attachment Informatic~  Monitoring
\ttach Volum
[ ] Detach Volume gp2 225 snap-014390f4...  December 21, 2018... us-west-2a W in-use None \.o i-08d9e0db1b613edb... .
Force Detach Volume
Change Auto-Enable IO Setting
Add/Edit Tags
Volumes: | vol-0adb44e78d8f4ab21 _ N ]

Status Checks

Description Monitoring Tags

Volume ID  vol-Oadb44e78d8f4ab21 Alarm status ~ None
Size 75GiB Snapshot  snap-014390f4a84518e09
Created December 21, 2018 at 12:37:08 AM UTC-5 Availability Zone ~ us-west-2a
State  in-use Encrypted  Not Encrypted
Attachment information i-08d9e0db1b613edb5 :/dev/sdal (attached) KMS Key ID

Volume type  gp2 KMS Key Aliases

2008 - 2018, Amazon

Privacy Policy Terms of Use




Modify Volume

Volume ID vol-Oadb44e78d8f4ab21

Volume Type ‘ General Purpose SSD (gp2) v ©

Size (Min: 1 GiB, Max: 16384 GiB) (i}

lops 225/3000 (Baseline of 3 IOPS per GiB with a
minimum of 100 IOPS, burstable to (i)
3000 IOPS)

Cancel | Modify |




Here's How to Connect to Jupyter Notebook

Call ssh -N -L localhost:8888:localhost:8887 -i ~/path/to/key ubuntu@ip
Create new terminal window, ssh into instance

In ssh window, source activate pytorch p36

Call jupyter notebook --no-browser --port=8887

Go to browser, enter localhost:8888



Parting wisdom

e Remember to shut down your machines

o Just because you don’t have an open ssh connection doesn’t mean your machine is off
o  When you’re not running code, Stop; when you can get rid of the data, Terminate

e Use PyTorch on the previously given AMI
o After you ssh into the instance, run command ‘source activate pytorch _p36’
o  Without this you cannot import torch

o Unless you are already very comfortable with tensorflow, it is much easier to get help from TAs
on PyTorch



Parting wisdom

e You need permission to launch a GPU instance
o You will need to create a support ticket to launch GPU Machines
o If you attempt to launch on you will be guided through the process
o You are typically only allowed to launch 1 GPU machine at a time

e Only launch an expensive instance when it is time to train, not develop
o Launch a basic instance with everything you need to develop and test your code
o  When it comes time to train your system for real, then launch a decked out instance
o Saves you money



Parting wisdom

If you want to use a local IDE instead of VIM on your ssh window, you can develop
locally and run an scp to transfer the file to the aws instance

scp -i ~/path/to/key ~/path/to/file/ ubuntu@ec?2...
If you use jupyter notebook connected to aws, no need to worry about this.

While writing code, | kept a note with common commands that | could just change
the IP address on, such as an ssh command, and scp of my local code



Requesting Instances

Must request access to instances from AWS in the Support Center section of
AWS. Check the latest status on AWS, as they may have changed something or
upgraded offerings. Currently, should request EC2 instance limit increase, but be

sure that it has not changed.



How to Request

Instructions to apply for GPU access on AWS

Starting from aws.amazon.com

Top right corner, “My Account” -> “Account Settings”

At top right corner click “Support” -> Support Center

Click “Create case”

Click “Service Limit increase”

Limit type -> EC2 Instance

If Pitt, select Region US East (Ohio). If SV, select Region US West (Oregon)

New limit value -> 1 Instance type -> p2.xlarge (can also request other instance types)

Use case description -> Describe that you are in this class at CMU and you need a GPU to train deep learning models for the homeworks
Specify your contact method


http://aws.amazon.com/

