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Introduction

We propose an automatic solution to estimate the energy consump-
tion of applications running on a computer.
This solution combines a physical wattmeter (at the power plug)

and a software framework (the solver) able to estimate automatically
the power cost of a process or an application, based on a correlation
between variations in the energy consumption and lifetimes of pro-
cesses.

Policies

A simple catalog

A map: program 7→ average power. Problems:
• variability of the environment: instance of the hardware, DVFS, etc.
• variability of the input: size, nature of the content

Fine-grained catalog

A map: hardware event 7→ energy. Problems:
• requires specific hardware
• complex configuration
• different for each hardware instance

Policies based on a wattmeter

Pmeasured − Pstatic =
∑
i

power(processi)

Known variables: Pmeasured and Pstatic.
Unknown variables: power(processi).
↪→ Problem: 1 equation and n variables

Solution: Add more equations.

A simple example of the Frontier Policy

Input

Resolution

Formal definition of the Frontier Policy

At: set of processes alive at time t. Pt: power used by the computer at
t. Pp,t (the unknown variables): power used by process p at t.

Minimize
∑
t

∑
p∈At∩At+1

|Pp,t+1 − Pp,t| such that:
∑
p∈At

Pp,t = Pt − Pstatic ∀t, At 6= ∅

Pp,t = 0Watt ∀t,∀p 6∈ At

Pp,t ≥ 0Watt ∀t,∀p ∈ At

Example with gzip

Run time
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