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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 loT device design

= Uses advanced C++ techniques to include custom constructs
= Requires a C++11-compliant (ISO/IEC 14882) compiler

Example of usage:

#include "common.hpp"
ulnt8 t buf[COMMON: :BUF_ SIZE];
time_t slp = COMMON: :DEFAULT_SLEEP;

int main () {
for(;;) A
measure (&buf) ;

send (&buf); // BLE TX

// MCU and sensor deep sleep
sleep (COMMON: :DEFAULT_SLEEP) ;

Testing Profile

= Measurement + simulation (Python + SImPYy library)
= Assets: Battery
* Processes: Hardware and firmware components
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Summary

“* DYNAMIC enables integration of energy awareness into loT firmware.

“* Firmware then dynamically adapts to current energy conditions.
+ Experimental evaluation:

- The new “Level” scheduling algorithm allows fully autonomous operation with a 14 cm? PV panel

(under the Area 1 irradiance profile).

#include "common.hpp"
#include "dynamic_lib/dynamic.hpp"
uint8 _t buf[COMMON: :BUF_SIZE];
time_t slp = COMMON: :DEFAULT_SLEEP;
// capacity and pointers to measure functions
DYNAMIC_SOURCE (COMMON: : curr_power,
COMMON: :curr_time) ;
int main () {
for(;;) A
measure (&buf) ;
send (&buf) ;
// selection of sending interval
// DYNAMIC code start
{
// sched. alg. and preferred batt.
DYNAMIC_INIT (DYNA::SLOPE, 0.8);
// implicit no-op for uncovered interval
PRICE_BLOCK (-DYNA: :INF, -0.15, {
slp++;
}) i
PRICE_BLOCK (+0.15,
slp——;
}) s
} // point of the selected block execution
sleep(slp); // MCU and sensor deep sleep

}
}

arge

DYNA: : INF, {

DYNAMIC

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--; }

Charge Level vs. Time with 14 cm? PV Panel
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Due to space limitations, only selected results are shown; further details are available upon request.
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