ialist @ UCT
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DOES CLOUD COMPUTING IMPACT YOUR STRATEGY?

Should we change our strategy?
ifferent from the way we have been doing things?

ples of is ham&nlhg out there in the wc yd computing
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FACEBOOK’S NEW DATA CENTER IN LULEA, SWEDEN

book's two-year-old Open Compute Project
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OPEN COMPUTE PROJECT — STORAGE (CONTINUED)
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BACKBLAZE STORAGE PODS @ RP!

Petascale Storage Using Ceph And The BackBlaze Storage Pod

Tim Wickberg, Christopher D. Carothers, R. Lindsay Todd

Design Goals
« Inexpensive: $500,000
- Large capacity: Over 1 Petabyte Usable
« Fast - over 5 GB/sec write, 10GB/sec read

« Reliable - can loose any two storage servers and
their disks

RAID Kills Performance,
Use Replication Instead

A RAID array using 3TB hard drives will have at least
one uncorrectable bit error during reconstruction. This
drives the adoption of RAID-6.

But RAID kills performance. A single SATA disk
provides 75 random 4k IOPS. A 4+2P RAID array, due
to parity and stripe requirements, is limited to the
same 75 IOPS write, and 300 IOPS read.

If you add replication to guard against the loss of any
storage servers or arrays, you now have 12 disks as a
replicated pair of RAID6 4+2P arrays providing only 75
IOPS write and 600 IOPS read, for 4/6 (RAID
overhead) * 1/2 (replication overhead) = one third of
the raw disk space.

Instead you can replicate data twice (2x replication).
Each file written in is stored on three separate disk
drives. Same one-third of the raw disks space
available as usable space, but the write IOPS is no
longer constrained by RAID. The same 12 disks under
2x replication instead can provide 300 IOPS write, and
900 IOPS read.

This is 300% better write performance, and 50%
better read performance with the same hardware.

Rensselaer Polytechnic Institute

Ceph

Ceph is the only mainstream open-source parallel
filesystem that can currently support the replication
model required.

The CRUSH layer in Ceph allows us to control the
data placement, such that replicas are spread out
between storage pods and racks, to prevent any
single pod failure from causing data loss.

BackBlaze Storage Pod

The BackBlaze Storage Pod is a commodity hardware
approach to large scale storage systems.

There is no redundancy within the pod. But by
aggregating a large number of these pods together
with Ceph's replication mechaisms we can provide
high availability at the system level.

Our pod design varies from the stock BackBlaze Pod:

- Different motherboard, with additional PCle slots.

« 40Gbps Infiniband adapter, rather than using the
Gigabit Ethernet.

« Reduced capacity, but better performance.
Changing the SATA controllers from 3 4-port models
to 4 2-port models gives us an additional 100MB/s
path to the disks, at the loss of 1 SATA port (5
disks).

- Intel SSD added in for metadata storage.

chI COMPUTATIONAL CENTER for
JJ NANOTECHNOLOGY INNOVATIONS

Proposed System

The proposed system includes 64 storage pods, each
with 24x 3TB Hitachi Deskstar hard drives, and an
Intel 300GB SSD.

Quantity Component Price Total
64 Modified BackBlaze Pods  $4,500 $288,000
64 * 24 =1536 3TB Hitachi Hard Drives $120 $184,320
64 300GB Intel SSDs $500 $32,000
$504,320

This results in 4.7-Petabytes of raw disk storage, and
19.2-Terabytes of SSD storage for metadata.

After replication on both the filesystem (2x) and
metadata (3x), the resulting system is expected to
have 1.5-Petabytes of usable storage, 4.5-Terabytes
of metadata storage.

Expected performance from the system including

replication overhead is:

- 8.5 GB/sec write, 25GB/sec read

« 21k IOPS write, 64k IOPS read

- Metadata operations at 300k IOPS write, 2.5million
IOPS read.

BackBlaze Pod - Photo by Chris Dag - http:
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MICROSOFT’S VIEW OF CLOUD COMPUTING
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CLOUD OPERATIONS MODEL
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http://www.webopedia.com/TERM/C/cloud.html
http://www.webopedia.com/TERM/F/firewall.html
http://www.webopedia.com/TERM/C/cloud_computing.html
http://www.webopedia.com/TERM/S/server.html
http://www.webopedia.com/TERM/S/storage.html
http://www.webopedia.com/TERM/P/private_cloud.html
http://www.webopedia.com/TERM/P/public_cloud.html

. GARTNER SEGREGATES CLOUD COMPUTING INTO THR
\ DISTINCT CLASSES OF SERVICE .

Cloud Computing as Gartner Sees It

Google Apps, Salesforce.com, Netsuite,
Lotus, WebFilings, Zoho, Yahoo!Mail,
Hotmail, ...

Google App Engine, Force.com,
Windows Azure, LongJump,
Rollbase, Amazon Elastic Beanstalk,
VMware CloudFoundry, ...

Amazon EC2, Rackspace,
VMware, Joyent, Google
Cloud Storage, ....

Source: Gartner AADI Summit Dec 2009 Y
— - —
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DRIVING FORCES BEHIND CLOUD COMPUTING

*The emergence of new types of apps that are inherently social (like, follow, share as

verbs), that use open APIls, and new app frameworks have a notion of intelligence
built right in (e.g. autocomplete in every search bar).

*The explosion of data—both structured and unstructured—from a growing world of

sources like sensors and social media is creating huge challenges for managing and
processing all that data, but also creates great opportunities for smarter insights.

*The consumerization of IT has resulted in a proliferation of mobile devices t
bring to work and expect IT to support. It’s estimated that in 2015, the number o
connected devices will be twice the number of people on the planet. Today’s users

users :

expect their apps to be available on these devices with a seamless experience.

However, the need for enterprise security and cempliance cannot be sacrificed to meet
these expectations.

*And of course there’s tremendous interest in the economic benefits of ¢l
computing.



DRIVING FORCES BEHIND CLOUD COMPUTING

Shared Resources
*Reduce CAPEX —run more applications on less hardware

=

*Multi-tenanted to improve utilization by pooling resources
*Repeatable & reliable deployment provides agility and confidence
*Application owners only pay for allocated capacity

\ Always Up, Always On

*Resilient and redundant platform for all applications
*Reconfigure virtual hardware with zero app downtime
\ *Improved business continuity hélping ym&uee’r your SLA's
\ *Deliver high availability with commodity hardware
R \
Scalable and Elastic -
*Deploy apps across multiple clouds for scale and Burst |

*Meet demand without building for peak secenarios

*A single pane of glass for app management wherever it is running
*Deliver better experiences to web and mobile app users

\\ . \



DRIVING FORCES BEHIND CLOUD COMPUTING (CONT

\ Avu and Self-Service

’
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