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AWS 
(Amazon Web Services)

Your AWS account, AWS’s 
massive compute 
resources.

HPCC

Your HPCC account,  
HPCC’s configurations.

HPCC AWS Cluster

Using HPCC’s configurations and AWS’s 
resources together; users can create complete 
private clusters simply and quickly providing on 
demand cluster computing. 



HPCC AWS Cluster What is it?

It’s a Real Cluster!
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HPCC AWS Cluster

● Build a private cluster in ~15 min.
○ Any number of nodes, auto scaling (up and down), limit 20 to start
○ Any type of compute nodes

■ High memory
■ High CPU
■ GPUs
■ Choose HPCC base type

○ For only as long as you need it
○ Familiar interface and job scheduler
○ Easy ability to have the software you need installed by HPCC, if it’s not there already

● Build as many of these clusters as you need (even at the same time)
● Pay for only the time you use it - per/min billing

Through AWS tools and custom HPCC configurations we enable users 
to:



Setup
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Setup - Create AWS Account
Login Create AWS 

Account

Create Key Pair

https://console.aws.amazon.com/iam/home?region=us-west-1#/users


Setup - Configure HPCC

Connect to HPCC

hpcc_cloud configure

http://hpcc.ucr.edu/manuals_hpcc-aws-cluster_setup.html#setup-walk-through


Cluster Operations



Cluster Operations - Overview
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Cluster Operations - Overview

● hpcc_cloud list
● hpcc_cloud create <NameForYourCluster>
● hpcc_cloud status <NameForYourCluster>
● hpcc_cloud delete <NameForYourCluster>
● hpcc_cloud nodetype
● Connecting to your cluster 

○ ssh -i /path/to/your/key-file.pem centos@<MasterPublicIP>
● Uploading data to your cluster

○ scp -i /path/to/your/key-file.pem <local-files-to-copy> centos@<MasterPublicIP>:.
● Downloading data/results

○ scp -i /path/to/your/key-file.pem centos@<MasterPublicIP>:./<files-to-download> .

hpcc_cloud



Cluster Operations - Connect to HPCC

Connect to HPCC 



Cluster Operations - Create a Cluster

● <NameForYourCluster> can be 
anything you like.

● cluster build process ~15 min.

hpcc_cloud create <NameForYourCluster>



Cluster Operations - Cluster Status

● MasterPublicIP is used to connect the 
cluster as well as upload and download 
files.

● GangliaPublicURL is a web based 
cluster monitoring tool.

hpcc_cloud status 
<NameForYourCluster>



Cluster Operations - List Active Clusters

● Output = list of running clusters

hpcc_cloud list



Cluster Operations - Connect to your Cluster

● /path/to/your/key-file.pem
○ place where you saved your key-file.pem

● <MasterPublicIP>
○ This is the public ip address of your 

cluster

ssh -i /path/to/your/key-file.pem 
centos@<MasterPublicIP>



Cluster Operations - Upload to your Cluster

● /path/to/your/key-file.pem
○ place where you saved your key-file.pem

● <MasterPublicIP>
○ replace with MasterPublicIP

● <local-files-to-copy>
○ path to the files you wish to upload to 

your cluster

scp -i /path/to/your/key-file.pem 
<local-files-to-copy> 
centos@<MasterPublicIP>:.



Cluster Operations - Download from your Cluster

● /path/to/your/key-file.pem
○ place where you saved your key-file.pem

● <MasterPublicIP>
○ replace with MasterPublicIP

● <files-to-download>
○ files you wish to download from your 

cluster

scp -i /path/to/your/key-file.pem 
centos@<MasterPublicIP>:./<files-to-downl
oad> .



Cluster Operations - Example

1. Create cluster
2. Upload files
3. Login
4. Submit Job
5. Check squeue
6. Exit Cluster
7. Download output file
8. Delete Cluster

Simple Job Submission Example

http://hpcc.ucr.edu/manuals_hpcc-aws-cluster_operation.html#start-sample-cluster-walk-through-sped-up


Cluster Operations - Nodetypes

● hpcc_cloud nodetype
● hpcc_cloud nodetype avail
● hpcc_cloud nodetype test
● hpcc_cloud nodetype base
● hpcc_cloud nodetype gpu

hpcc_cloud nodetype



Cluster Operations - Nodetypes



Billing and Cost Control



Costs and Billing
● Users billed directly by Amazon through a PO associated with a FAU. 
● Costs based on:

○ Data Transferred (UC/AWS Enterprise Agreement - egress waiver)
○ Data Storage
○ Infrastructure (VPC)
○ Compute and Head node types used

■ These vary based on job requirements
● High memory
● High CPU single/multi-node
● GPUs

■ Can use spot pricing to lower costs in some cases
● Budget alerts and built in limits can be used to monitor and control spending.



 Node Types and Approximate Costs
Description nodes Usage Type Cost/hour Total Cost/hour
Low Performance 1 Core 1 1 t2.micro 0.02 0.02
16 Core 1 1 c3.4xlarge 0.84 0.84
32 Core 1 1 c3.8xlarge 1.68 1.68
64 Core 1 1 m4.16xlarge 3.2 3.2
32 Core x 32 = 1024 Core 32 1 c3.8xlarge 1.68 53.76
GPU with 1 GPUs 1 1 p2.xlarge 0.9 0.9
GPU with 8 GPUs 1 1 p2.8xlarge 7.2 7.2
High Mem 64 Cores 1 1 x1.16xlarge6.67 6.67
High Mem 128 Cores 1 1 x1.32xlarge 13.34 13.34

S3 storage First 50 TB / month $0.026 per GB
Amazon EBS General Purpose SSD (gp2) volumes $0.12 per GB-month of provisioned storage



Cost Control - Budgets and Alerts

AWS Billing & Cost Management Dashboard



Cost Control - Budgets and Alerts

AWS Budgets



Cost Control - Budgets and Alerts

AWS budget created

● If we are forecasted to exceed the budget of 
$50 we will get an email alert

https://console.aws.amazon.com/billing/home?region=us-west-1#/budgets


Cost Control - Limits

There is a limit to the number of each type of 
node you can have in your cluster concurrently 
by default.

This is a control measure to stop someone from 
accidentally creating tens or hundreds or 
thousands of nodes.

These limits can be expanded with a simple 
request to AWS.

https://us-west-1.console.aws.amazon.com/ec2/v2/home?region=us-west-1#Limits:


Additional Features



Features - Familiar Cluster Environment

● Same scheduler
○ Slurm

● Same software tree
○ modules 
○ new software can be installed at request

● Same directory structure
○ $bigdata for running work
○ $home for job setup

The HPCC AWS Cluster has been designed 
to be very similar to the HPCC cluster.



Features - Ganglia
● Auto created with each 

cluster

● Shows many cluster 
statistics

● URL/Link found in 
hpcc_cloud status 
command output



Features - Auto Scaling

● Always keep minimum number 
of instances running

● Never start more than maximum 
number of instances

● Launch or terminate instances to 
meet desired capacity

● Keeps costs at a minimum



Features - Spot Pricing
Spot Pricing

● AWS has a lot of computers and they don’t like them to sit idle.
● They allow people to bid for this excess capacity at a very reduced rate; often 85% 

less.
● The  downside is once that node is requested at full rate, the node will be 

shutdown and will be given to the requester that is paying full rates.
● *NOT very many HPC applications or workflows deal well with a node being 

turned off during a running job. While spot is available it will only work for 
specific work loads or job types. 



Features - Configurable
One configuration file (stored in your home directory) controls the characteristics of 
the clusters you create.

Basic changes to the cluster configuration can be done through the hpcc_cloud 
command.

For advanced customization you are allowed to edit your configuration file to change 
the setting however you like. We can help guide you in this.



Summary

● Use HPCC AWS Cloud to provide an on demand HPC Cluster composed of the 
exact amount and type of compute resources you need for your research.

● Easy setup
● Easy operation
● Fully featured
● Billed directly by AWS



Questions

AWS

Head Node
Instance

HPCC
Software

Compute 
Node 
Instance

Compute 
Node 
Instance

Compute 
Node 
Instance

Compute 
Node 
Instance

Compute 
Node 
Instance

Compute 
Node 
Instance

Compute 
Node 
Instance

Compute 
Node 
Instance

Compute 
Node 
Instance

Compute 
Node 
Instance

Auto Scaling Group

10G Network

HPCC

hpcc_cloud create
hpcc_cloud list
hpcc_cloud status
hpcc_cloud delete
ssh
scp


