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*Regional expansion

*Public Admin &
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*64 members

*56 start-up hosted
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o ACCESS: 10 Mbps to 10 Gbps Ethernet
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IX - Access & Housing

o ACCESS: 10 Mbps to 10 Gbps Ethernet

®  Your own infrastructure (Fiber)

® | eased Connectivity from carriers
° National: Telecom lItalia, Fastweb,Wind,......

° International: Level3, Tinet, Interoute, Colt

° m“glﬁsés (Hyperlan,WI-MAX): PoPs prepared for antennas and cabling

® HOUSING available on each PoP - different
housing locators
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| X - Network

e Core (4)
e Cisco 6509E

® Forcel0 CI50

® Backbone (9
® Cisco 4900M

® (Cisco 3750G

® Edge (5)
® Cisco 3750G
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LYONIX & top
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X - TOP-IX & Lyonix

, top:.:
YONIX &I 0 ot
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Le GIX NAP de Lyon — Rhéne-Alpes
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2 provider

® One hop connection:
° Lyonix public peering VLAN extended to TOP-IX

° TOP-IX public peering VLAN extended to Lyonix

® FEach IXP mantains its independance
° Lyonix member A DO NOT HAVE to become TOP-IX member and buy TOP-IX port

° TOP-IX member C DO NOT HAVE to become Lyonix member and buy Lyonix port
® Peering available within members on both sides

® Soon (Iq 2011) with Quality Statements
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IX - Key Features

Quality Statements provided & measured
Public Peering and private VLANS available
Up to 32 Gbps peak traffic (IPv6 < |%)

60+ ASN connected

Multicast and IPv6 enabled (and IPv4)

F-Root and J-Root Servers
Redundant Route Server QUAGGA (IPv4 and IPvé6)

Experimenting connection with VSIX



Development Program

Supporting innovative projects
(business, academic, no-profit)
with:

. “Infinite” bandwidth
. Computing power

. Dynamic allocation of resources
in a Cloud environment

torino
piemonte

internet
exchange
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PaaS

TOP-IX Cloud

bl QRCode B bl
Video Streaming
' , File mirrorin
DU SocialUp &
Audio Streaming (web-
radio) ShareGrid
_ Intercloud Exchange
Virtual Servers

Housing and
Bandwidth

——————————————————————————————————————————————————————————— . -

Top-IX physical infrastructure (network and servers)

Virtual HW Dedicated Physical
HW =
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Virtualization Infrastructure

Cloud architecture to provide:

® Virtualized access to resouces: decoupling hardware resources and
application software

® Elasticity: allocating resource dynamically depending on specific
application load

® Multi-tenancy: different applications safely sharing hardware resources,
thus resulting in better resource utilization
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Virtualization Infrastructure

Cloud architecture to provide:

® Virtualized access to resouces: decoupling hardware resources and
application software

® Elasticity: allocating resource dynamically depending on specific
application load

® Multi-tenancy: different applications safely sharing hardware resources,
thus resulting in better resource utilization

Technology:

® Linux Ubuntu/Debian + Xen (21 servers)

® VMWare ESXi (3 servers)

® Custom deployment, management and monitoring tool
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Custom Tools

CentralServices

Integration with asset management (RackTables)

Integration with statistics (Cacti & MRTG)

Config and fault management for network nodes

Members’ access to IXP info (ports, peering stats, traffic, etc)
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Custom Tools

CentralServices

Integration with asset management (RackTables)

Integration with statistics (Cacti & MRTG)

Config and fault management for network nodes

Members’ access to IXP info (ports, peering stats, traffic, etc)
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Evolution



Internet : Internet eXchange

Cloud Computing : InterCloud eXchange

InterCloud




Internet : Internet eXchange

Cloud Computing : InterCloud eXchange

Flexibility

Neutrality

Interoperability InterCl ou

SLA management

Exchange

Trade




|CX future steps

Brokering of physical resources belonging to different
Cloud Providers

Policy reconciliation among different Cloud Providers

Transparent addressing between different tiers of the
same applications running on different Cloud
Providers

Efficient communication among application tiers
running on different Cloud Providers

Transparent access to storage resources



ICX first steps (|)

Pooling resources (laaS

peering) across different

Top-IX

entities (different AS’s) over a + Private
trusted hi-capacity
infrastructure
ObjeCtiveS: L 4 Piedmont : CSI Piemonte
e Distributed Metropohtan e Server farm
. . omp. and Regional estbed
® Gain hands-on experience Grous ks -
with existing cloud
middleware (CloudStack,
AbquO, .. ) University Network Univ of Turin
(GARR) * Data Centre
® Share unused capacity for

common benefit

nnnnnn
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ICX first steps (2)

The cloud broker approach (laaS Exchange):
Minimum feature-set in the interface (create, destroy)

Spot-market: selling unused capacity with variable “off-peak” or “peak hour”
pricing (energy market model)

Top-IX is participating to the SpotCloud beta program as capacity provider.
Obijectives:

Put idle capacity to use

Evaluate the best strategy for infrastructure growth (CAPEX)

SpotCloud ¢

est Providers. Best Price.

PSS SpotCloud is a Cloud Capacit:



Q&A

luca.cicchelli@top-ix.org
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