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ECONET Approach

Power management
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ECONET Approach

dynamic power scaling
traffic handling/queuing/shaping

disciplines;

green extensions for L2 protocols.

smart standby

very low energy modes, where only
some basic functionalities are
performed (e.g., heart-beating, etc.)
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) interfaces
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Network-wide approach

Many protocols . Up to the network layer
Low QoS levels and relatively low speeds Few protocols (up to L2.5 - e.g., GMPLS) - Very-high QoS levels and speeds

No redundancy Medium-high QoS levels and medium-high speeds High redundancy levels
Very heterogeneus small-scale Medium redundancy levels Modular architectures (linecards and crossbars), full

Zr:ehrlt::tifjent traffic patterns Modular architectures (linecards and crossbars) optical components )
P P Aggregated traffic patterns Very aggregated traffic patterns

Network Layer
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Appl. Layer

Transport Layer
Network Layer

Network Layer

Access

Up to the Network protocol but the critical layers are

the L1 and the L2 . Few protocols (up to L2.5 - e.g., GMPLS)

Low QoS levels and relatively low speeds . High QoS levels and high speeds

No redundancy (residential access) . High redundancy levels

Modular architectures at DSLAMs . Modular architectures (linecards and crossbars), full

Traffic patterns depending on single customers optical components Operclto r- :!riven

Aggregated traffic patterns
long-tefm
off-ling
Autonomic and short-term I
optimizations

on-line optimizations

Given:

- The traffic matrix

- Service requirements

- The energy-aware capabilities of network

nodes and links

Dynamically move the traffic flows among network
nodes in order to minimize the overall network
consumption

y

Given the history of measurements
regarding:

- network performance

- energy consumption
The operator can explicitly plan and/
or reconfigure the setftings of:

- single device -
L - fraffic engineering and routing.

Given:
- the actual traffic workload
from input links
- Local service requirements
Dynamically find the best energy-
aware configuration

The Network Operation Center (NOC)
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Green Abstraction Layer

Local Control Network-wide Monitoring &
Policies Control Policies OAM

m Standard Interface for Control processes

Green Abstraction Layer
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Implementing it all
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What nexte

o Toward a unified view of virtualization

o More integration among transport
network, data centers and cloud

o Network flexibility and programmability
(SDN?)

o GAL standardization (Work Iltem open in
ETSI)
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