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Power-Aware IoT Firmware 
Made Practical

Abstract: The DYNAMIC (Dynamic Management Interface for Power Consumption) framework introduces energy-aware
constructs into C++ firmware development. It serves as a key component for improving energy efficiency. The framework
enables developers to implement dynamic power management strategies based on battery charge and harvested energy
availability. Using mechanisms such as price blocks and schedulers, firmware can automatically adjust device behavior
according to current energy conditions.

Our Framework (DYNAMIC)
Dynamic Management Interface for Power Consumption:
§ A framework
§ Brings energy awareness directly into IoT device design
§ Uses advanced C++ techniques to include custom constructs
§ Requires a C++11-compliant (ISO/IEC 14882) compiler

Example of usage:

Summary
v DYNAMIC enables integration of energy awareness into IoT firmware.
v Firmware then dynamically adapts to current energy conditions.
v Experimental evaluation:
àThe new “Level” scheduling algorithm allows fully autonomous operation with a 14 cm² PV panel

(under the Area 1 irradiance profile).

Due to space limitations, only selected results are shown; further details are available upon request.
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Use the “Slope” Scheduler
One argument (the float 0.8)

“Price Block” (Battery 
Discharges)
Executes the block { slp++; }

“Price Block” (Battery 
Charges)
Executes the block { slp--; }

Testing Profile
§ Measurement + simulation (Python + SimPy library)
§ Assets: Battery
§ Processes: Hardware and firmware components

Component Power Mode Energy per Period
nRF52833

(MCU)
Active 7.29 mJ / 5 min
Sleep 7.8 μJ / 1 s

DW3110
(UWB module)

Pre-Send 4.476 μJ / 5 min
Send 14.151 μJ / 5 min
Sleep 0.743 μJ / 1 s

BQ25570 (PMIC) Quiescent 1.7568 μJ / 1 s
LIR2032 (Rechg.; 4.2 Và3 V) Capacity 518 J / charge cycle

Charge Level vs. Time with 14 cm2 PV Panel


