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You manage

Traditional IT

Applications
Data
Runtime

Middleware

0/S

Virtualization
Servers
Storage

Networking

You manage

laa$S

Applications

Data

Runtime

Middleware

0/S

Virtualization
Servers
Storage

Networking
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Cost of a petabyte (local storage)

COST OF A PETABYTE

RAW DRIVES

$81,000

& Backeiaze M$117,000

<&

@Sun

n $1,714,000
NetApp
amazon* $2,806,000
EMC $2,860,000
* Amazon $3 Storage over three years (minus electricity, co-location and admini i
- J
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Cost of SURFnet storage

: Requirement: geographically redundant, high available

* NetApp (relatively small scale)
6500 per T per year

+ Open-E (based on the open components tested in
2010)
230 per T per year

- Typical university setup (bigger is cheaper per T)
2700 per T per year

5 wgt



DC growth 2012-2022

Storage Groei
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Personal Cloud storage

"+ Public cloud (dropbox, icloud, ...) USA-based
- SAML based products: google drive, box.net

* Run you own: Skydrive pro, Owncloud,...

wgt




Use Cases laaS

) N

Corporate IT
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Cloud deployment models

Private/
Internal

Public/
External

The Cloud

On Premises / Internal Off Premises / Third Party

Cloud Computing Types
Community Cloud: PUting 1yp

. external part (optimal, made available) for specific usergroup

CC-BY-SA 3.0 by Sam Johnston

J
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laaS pilots

~ Overcapacity sharing? ™

e Own services
 Amazon, Rackspace, Azure,..

* Pilot with institutions:

* in the Netherlands:
 VMware vCloud director
* Atos Citrix laaS

 Commercial cloud outside Netherlands (GreenQloud)
» Different characteristics / use-cases
* Focus on Green,

energy, cooling, equipment

* Network aspects (inter domain, latency)
* No data-transfer costs

10 mal-:r



"+ Cloud bursting scenario
- Datacenter integration

- Low cost, high performance storage

— Synchronous storage
— Block and object based solutions

Failover (website)
Legal

wgt




Networking to commercial laaS cloud

— Via Netherlight, NORDUnet, ...

— Use NREN-network capabilities (lightpaths)
« Start machines behind own firewall?
 Use NREN IP-space? ;

— Reduce networking cost T e . A

— Investigate latency impact e e 7
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Organisation

888

Cloudbursting

<

Router

Firewall

internet

N
Q bVM = Cloudbursting VM

g Router

Firewall

| Own datacenter setup |

Sﬁl
P P

Vmware ESX Hyper-V
vSwitch vSwitch
VM  ym  bvMm VM  vmMm  bVM

—VPN‘g—VPN—D

Cloudbursting VM

VPN
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Windows Azure

)

Switch

Windows Azure

P
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Cloud distance

K Latency is key

i

1L

14

Trading Desk
Email HR-Finance Transactional
Collabeoration CRM-ERP-BI Apps
2/ ; |
Main Frame Archive/DR Apps Virtual
“ o
> @
» .'I Collaboration
i Web/HTTP
Analytics il )
’
. b —
‘;’ Voice
1 h Document Yideq
Management
Procurement
Best Effort Priority Real-Time Proximity
>100ms >100ms >50ms >5ms
> 2000km > 2000&m > 500km > S0km
LATENCY SENSITIVITY

graph from Equinix

-
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Howto compare laaS providers

Variety of Pricing Plans Storage costs(/GB) Scale Up Scale Out Monitoring

Providers

Top-of-Mind
Amazon (EC2) Pay-as-you-go, year ) 15403 S 0.250 S - S 0.190 Yes Yes Yes Extensive
Rackspace Pay-as-you-go S 102.20 $ 0.180 $ - S 0.100 Yes Yes Yes Average
GoGrid Pay-as-you-go, month ) 17520 S 0120 S - S 0.150 Yes Yes Yes Poor
Microsoft Pay-as-you-go, semester S 116.80 S 0.145 S - S 0.125 Yes Yes No Average
Terremark Pay-as-you-go S 9636 S 0170 $ 0170 S 0.250 Yes Yes Yes Poor
1BM Pay-as-you-go, year, semester S 0.150 S 0150 S 0.200 No No No Poor
ATET Pay-as-you-go ) 65335 S 0.100 $ 0100 S 0.150 Yes Yes No Poor
Google Pay-as-you-go ) 105.85 § 0120 $ - ) 0.100 Yes Yes Yes Poor
OpSource Pay-as-you-go, monthly ) 6789 S 0.150 $ - ) 0.219 Yes Yes Yes Average
Softlayer Pay-as-you-go, monthly S 11315 S 0.100 S - S 0.120 Yes Yes Yes Extensive
HP Pay-as-you-go ) 5840 S 0120 $ - S 0.120 Yes Yes Yes Poor

Source: Techrepublic.com laaS provider comparison

mﬂ



GreenQloud & SURFconext

GreenQloud Login

Username

Password

Forgot your password? Learn more

Log in via educational account

mﬂ



Pricing laaS cloud

difficult to compare vendors on VM specs

Running a VM 24 hrs/day -> 2000,- euro/year in

cloud

Universities report running VM costs 1000-2000

euro/year

VMware based public clouds are expensive
Enterprise support is non-standard, pay extra

Data transfer costs relatively high

Suer U



Public lIaaS Cloud interesting when..

» Controllable bursting scenario’s
 Flexibility needed

- Startups (no install base, easy scale)

- Educational software licenses available
* DTA environment (OTA in dutch)

* Cloud SLA meets demands

+ Lack of internal expertise

* No local-cloud integration needed is (DC, IP-
based)

Suer U
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