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Background:
§ 1+ Zettabytes of data is moved
globally in a year;
§ Consumes 200 Terawatt hours of
electricity, costing 40 billion Dollars
per year.

Method:
§ Offline historical data analysis followed
by online dynamic tuning.
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Figure 1: Algorithms Finite State Machine
Algorithm 2 Slow Start algorithm
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for Timeout do
calculateThroughput()
numCh ⇤= bandwidth / lastThroughput
updateWeights()
for dataset in datasets do
ccLeveli = weighti ⇤ numCh
updateChannels()
end for
end for
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Application Areas:
§ Bulk data replication, cloud-hosted
web services, mobile/IoT data transfers
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Goal:
§ Minimize energy consumption
during data movement through
application-level tuning and
optimization at the end systems.

algorithm 1, the data transfer is started and a different
algorithm is executed depending on the SLA agreement.
Nonetheless, all three algorithms presented in this paper
follow a similar structure that can be described using a Finite
State Machine, illustrated in figure 1.
The first state, denominated Slow Start, is entered after
algorithm 1. After a short timeout, the tuning algorithm measures the throughput and, if necessary, adjusts the number
of channels to compensate for the initial estimation error.
In state Increase, the transfer parameters are increased or
decreased based on the feedback from the channel. If the algorithm’s goal is energy-related, the feedback is represented
by the energy consumption since the last timeout, otherwise
it is the average throughput during the last time interval.
Upon receiving negative feedback, the algorithm transitions to the state Warning. From there, a positive or neutral
feedback suggests that the performance drop was only
temporary, which causes a transition back to state Tuning.
However, upon receiving a second negative feedback, the
algorithm enters state Recovery.
From here, a positive or neutral feedback is a sign that
reducing the channel count eased the load on the network,
and the algorithm goes back to state Increase. On the
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