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The core network is a dynamically reconfigurable transparent
network and the access network is PON-based. The file servers
172.16.0.1, 172.16.0.2, 172.16.0.3 are part of the same content
delivery network (CDN) and data is mirrored among them with
high-speed data transfers through the optical core using static
lightpaths (not represented here), established following a pl

ultilevel Approach

Application layer

Task scheduling, Energy aware DNS and URL forwarding
Transport layer

Adapted transport protocol for file mirroring
over high speed optical transport fabric

stage, including recommendations from an energy analysis for
optical networks. On the access side planning, four PCs are
connected to two access points (or two line cards of a single access
point), such that one access point can go to sleep mode as soon as
only two of the computers are turned off and require no network
activity. Switch S is connected to a wind turbine; when wind stops,
the corresponding router is set into the sleep mode and lightpath
LP1 is dynamically rerouted into LP2 using an energy aware control
plane, during the network operation stage. When a user (top-left
corner) needs to download a file from the CDN, a query is made to a
green DNS server that knows how the CDN servers that hold the
desired file are powered up: server 127.16.0.1 is down because it is
connected to a solar panel and the night has fallen; server
172.16.0.2 is using electricity generated by a coal power plant,
while server 172.16.0.3 runs on clean energy and hence its IP
address is returned by the DNS server.

Two types of energy plants: Green energy plants & fuel-based
“dirty” plants = green distributed energetic system
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Metro/core
Control layer

Converged
GMPLS with energy core/access Access
extensions Studies Grooming

Routing layer
Grooming, RWA, protection

Physicalllink layer
Servers and devices placement, sleep mode

Green Layered Model of the Protocol Stack

Routing protocol extensions include:
« power-consumption information

« source of power (green or “dirty” energy sources)

« sleep mode on/off

Automatic enhanced sleep mode | Powerfarm® executes controlled shutdown respecting devices dependencies
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* Direct & undirect impacts

* Policies: cap and trade, carbon
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