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Amazon Web Services proposes many IaaS services

EBS: Elastic Block Store (a place to store AMIs)

EC2: Elastic Compute Cloud

S3: data storage

Elastic IP addresses

Elastic load balancing

AutoScale

Etc.

How do they all �t together?
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Select an AMI
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Choose the instance types
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Instance types at AWS

Type CPU cores Memory Storage Price

t1.micro up to 1 613 MiB � $0.020/hour

m1.small 1 (slow) 1.7 GiB 160 GB $0.065/hour

m1.medium 1 (medium) 3.75 GiB 410 GB $0.130/hour

m1.large 2 (medium) 7.5 GiB 850 GB $0.260/hour

m1.xlarge 4 (medium) 15 GiB 1,690 GB $0.520/hour

m3.xlarge 4 (fast) 15 GiB � $0.580/hour

m3.2xlarge 8 (fast) 30 GiB � $1.160/hour

Also:
I High-memory instances
I High-CPU instances
I Cluster compute instances (with dedicated networking)
I Cluster GPU instances
I High I/O instances
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Source: http://www.jasongrimes.org
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Source: http://www.jasongrimes.org
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Don't lose your keypair! You cannot retrieve it afterwards Source:

http://www.jasongrimes.org
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Create a security group
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Source: http://www.jasongrimes.org
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SSH access to your instances
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Install additional software in your new instance

Update already-installed packages:
$ sudo apt-get update

$ sudo apt-get upgrade -y

Install a LAMP stack:
$ sudo apt-get install apache2 libapache2-mod-php5

php5-mysql mysql-server

Then, install your LAMP application as usual. . .
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Save your customized AMI

Amazon provides standard Amazon Machine Images (AMIs)
I Standard systems: Linux, Windows, etc.
I You probably want an AMI which already contains the software you will

need (web server, libraries, etc)

Once you customized a VM instance you can create a custom AMI

You can also create a new AMI from scratch
I But that's complex and rarely necessary
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Elastic IP addresses

Problem: each time you start a VM instance it gets a new IP address
I Can we always start VMs at the same address?

Solution: Elastic IP addresses
I Each user can request up to 5 elastic IPs
I You �own� the IP address independently from the VM instances
I You can attach any elastic IP address to any VM instance

F Even across multiple availability zones

I Elastic IPs are free when they are in use, $0.01/hour otherwise
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Elastic IP addresses

Create a new elastic IP address:

Attach an elastic IP to an instance:

Register the elastic IP in DNS:
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Failures scenarios

Individual VM instances may fail
I Because the hardware machine failed
I Or the guest OS crashed
I Etc.

Entire data centers may fail
I Power outage
I Hurricane
I Etc.

Availability zones should not fail at the same time
I Entirely independent EC2 systems. . .
I Availability zone failures happen roughly once per year
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June 30th 2012: Heat wave in Virginia

Storm ⇒ power cut ⇒ availability zone failure ⇒ Instagram failure
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Designing against VM instance failures

Source: http://support.rightscale.com
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Designing against Availability Zone failures

Architecture Cost Downtime Comment

Basic Low At least 5-10 mn EIPs with 1 Avail. Zone
and a backup deployment
(ready to launch)

Intermediate Medium Minimal EIPs with 2 Avail. Zones
(few instances in zone 2)

Advanced High None EIPs with 2 Avail. Zones
(duplicate setup in
zone 2)

Source: http://support.rightscale.com
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Basic multi-zone setup

Source: http://support.rightscale.com
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Intermediate multi-zone setup

Source: http://support.rightscale.com
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Advanced multi-zone setup

Source: http://support.rightscale.com
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Advanced multi-zone setup after a zone failure

Source: http://support.rightscale.com
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Monitoring your running instances with CloudWatch
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Metrics monitored by CloudWatch

CPU Utilization (%)

Memory Utilization (%)

Network Out Utilization (MB)

Memory Used (MB)

Memory Available (MB)

Swap Utilization (%)

Swap Used (MB)

Disk Space Utilization (%)

Disk Space Used (GB)

Disk Space Available (GB)

Etc.

You can also create your own metric. . .

Granularity: refreshed every 5 minutes
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Monitoring
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AutoScaling
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Tips for deploying software in the cloud

Cloud computing may seem intimidating
I Lots of di�erent systems and APIs
I Business concerns (vendor lock-in, pricing strategies etc.)
I Low-level programming
I Security
I Performance

Don't be scared!
I Act rationally
I Follow a few common-sense tips
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Do not solve problems which do not exist

Cloud platforms propose lots of sophisticated services
I But they are not all useful for all applications
I Many tools are designed for very speci�c use cases

Do not solve problems before making sure that the problem exists!
I Better start simple, and expand later if necessary
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Study your application

The more you know your application the easier it is to address its
needs

I What does the application do?
I Which data does it use?

Study the non-functional properties carefully
I What kind of queries does the application issue to its database?
I How computationally intensive is each request's processing?
I How frequent is each request?
I How much scalability do we need?
I How much fault-tolerance do we need?
I Cost analysis
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Choose the right tool for the right task

Di�erent Cloud systems o�er di�erent types of functionality
I Choose your platform carefully!
I Moving from one platform to another is doable but complex and costly

Do not be afraid to mix and match
I Example: start with a PaaS environment, add a few extra IaaS

resources
I Some people even mix and match services from di�erent clouds

(AppEngine + AWS S3)
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The future of the cloud

Standardization
I Ongoing e�orts on the IaaS layer (APIs, VM image formats, etc.)
I Live VM migration across di�erent clouds

Service variety
I Cloud operators will keep on inventing new types of services
I (Useful ones or not)

Price decrease
I More competition ⇒ lower prices
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