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Abstract—Heterogeneous systems promise to improve performance and endurance of power constrained systems, by
utilizing computing elements of different power and performance
characteristics. Such systems provide the possibility to trade
number and types of core with Dynamic Voltage and Frequency
Scaling (DVFS) levels and core utilization rate to achieve optimal energy efficiency. Therefore by making smart decisions
on application scheduling and mapping we can exploit and
maximize the benefits of using heterogeneous processors. At the
same time, the application level of parallelism can conveniently
be exposed by dataflow Models of Computation (MoCs). In
this paper we show an energy efficient execution approach for
heterogeneous architecture. We demonstrate the approach on
a real-life streaming application modelled with Parameterized
and Interfaced Synchronous Dataflow (PiSDF). The presented
solution shows how to integrate our approach in the workflow
of a dataflow application prototyping tool. The obtained results
demonstrate that, by using an optimal scheduling and mapping,
more than 30% of energy reduction can be achieved on a single
actor level.

I. I NTRODUCTION
The past years have seen a rapid development in the amount
of data produced, processed and exchanged through computing systems, ranging from high end server farms to simple
household devices. And the trend of technology seems to fuel
even more this direction. Based on the data of electricity usage
ascribed to Information and Communication Technologies
(ICT) it is predicted that by the end of 2030 this sector
will use as much as 51% of global electricity production [1].
The ICT sector could be responsible for up to 23% of the
globally released greenhouse gas emissions in 2030 [1]. These
statistics confirm that we are living in an energy constrained
world and in the future, if we don‘t increase the amount of
energy generated from renewable sources, the impact on the
environment will be tremendous.
It is therefore imperative to increase the energy-efficiency
of computing devices. Energy efficiency in our days is a
top level concern not only in data centers and supercomputing environments but also in embedded devices (handheld, IoT, wireless devices) which are steadily increasing
in number [2]. In the past years industry witnessed a race
towards producing computer chips with increased performance
capabilities. Multi and many-core systems emphasized this
trend and were adopted to satisfy the performance requirement
from the application side. This led to an issue called dark

silicon, where not all part of a chip can be powered at the
same time [3]. Heterogeneous Multiprocessor System-on-Chip
(MPSoC) appear as a probable solution for energy efficiency
compared to homogeneous systems [4]. Especially single ISA
heterogeneous architectures offer a good trade-off between
energy-efficiency and programming efforts [5]. They consist
of multiple computing elements with different power and
performance characteristics, that share a single instruction set.
Finding the proper core diversity inside a MPSoC is a
difficult task as suggested by E. Tomusk and co. in [6][7].
This is especially true in mobile applications where there
are large workload variaties. Nowadays there are commercial
versions available from different vendors like Samsung [8] and
NVidia [9] which offer octa-core chips based on the ARM
big.LITTLE architecture. The current market trend produces
solutions with an increased level of heterogeneity. A recent
example is the tri-cluster SoC provided by MediaTek Helio
X30 [10], offering a deca-core over three clusters: one dualcore ARM Cortex-A73 up to 2.5GHz, one quad-core ARM
Cortex-A53 up to 2.2GHz and one quad-core ARM CortexA35 up to 1.9GHz.
Achieving an energy efficient application execution on
multicore heterogeneous architecture requires an overall view
and deep understanding of the underlying software and hardware. First the software needs to expose the right amount of
parallelism in order to utilize the capabilities of hardware,
and then an efficient mapping of the software to hardware
needs to be found. All of these objectives should be accomplished with respect to the application performance constraints.
Several concurrent programming models exist for programming parallel architectures; like concurrent tasks with shared
state, concurrent tasks with message passing and dataflow.
Different Models of Computation (MoCs) have been used
for modelling applications; Synchronous Dataflow (SDF) [11],
Cyclo-Static Dataflow (CSDF) [12], Kahn Process Network
(KPN) [13]. One of the main purposes of these MoCs is
to expose parallelism inside the application. Because many
future applications with focus on data processing, these MoCs
will play a strong role in the future. Applications described
by Dataflow Process Networks (DPNs) consist in a set of
entities of which the application is composed, that are called
actors. Actors communicate through FIFO buffers, and each
actor can execute (fire) as soon as its input buffer contains

enough data tokens (consumption rate). After execution the
actor produces a certain number (production rate) of data
tokens in its output buffer(s). The popularity of these models
come from the simplicity in analysing the application structure.
Synchronous Dataflow (SDF) [11] is probably the most used
DPN, especially in signal processing applications. Inside a
graph of actors the production and consumption rates of the
actors are fixed numbers, which enable static analysis of the
graph. Another valued property of SDF, not present in KPN, is
the possibility to schedule the graph at compile time, as long as
the graph is schedulable, deadlock-free and consistent. In SDF,
actors are stateless, which practically means that an actor can
start several replicas of itself in parallel, if enough data tokens
are available. With the exposed available parallelism, we can
develop mapping techniques exploiting the benefits of using
heterogeneous processors to achieve energy efficient execution
of applications. The application used as a test case in this paper
is expressed in PiSDF MoCs. PiSDF model is composed by
the utilization of parametrized and interfaced dataflow MetaModel (PiMM) over the SDF graph. PiMM improves SDF
with two features: a parameter acyclic graph which transmits
control values between actors and an interfaced hierarchical
scheme for schedulability [14].
In this paper we demonstrate a mapping technique to
achieve energy efficient application execution, integrated into
the workflow of the Parallel and Real-time Embedded Executives Scheduling Method (P REESM) tool. P REESM is a
development framework for rapid prototyping of dataflow
applications. Applications developed with P REESM target execution in heterogeneous MPSoC, where the proposed approach
defines the optimal platform configuration to run an actor
under defined performance constraints. In our work we define
platform configurations by the following set of parameters:
• Number of cores to utilize
• Type of cores to utilize
• Dynamic Voltage and Frequency Scaling (DVFS) level of
a cluster
• Cluster utilization rate

heterogeneous MPSoC, and considers the ability to define voltage and frequency at the cluster level which has been shown
to be a good trade-off [19], [20]. Moreover we use utilization
level in addition to the number and type of cores to define
the platform configuration. We then use static schedules of
SDF applications to demonstrate the energy efficiency of some
platform configurations to run/compute intensive actors. There
are a number of works which also consider heterogeneous
MPSoC as [21], [22]. In the first work authors consider a binpacking algorithm for achieving particular load distribution
which analytically is shown to minimize power dissipation.
They do not consider using all cores at the same time losing the
benefits provided by the energy efficient cores. In contrast our
strategy takes into account the full computing potential of the
platform with energy efficient and performance efficient cores
altogether. In [22], authors consider clustered MPSoC, with
the possibility of changing task allocation during runtime. By
doing so, there is a high potential of large overheads spent in
context switching, that can result in performance degradation.
In contrast we define a static schedule based on configuration
points that can be twice more energy efficient. The work which
is nearer to ours comes from Jelena Spasic and co. [23]. The
authors propose an approach that determines the processor
type and replication factor for each task of an SDF graph
under throughput constraints. They try to balance the load
across all computing cores in order to use frequency scaling
as a main technique for achieving energy reductions. Using
streaming applications as an example they claim to achieve
a 66% energy reduction. In contrast our approach uses DPM
and utilization rate as additional parameters to gain even more
energy reduction. We show an energy reduction of 30% for a
single actor in the dataflow graph, promising far better results
for the entire graph.
III. S HORT PRESENTATION OF P REESM
P REESM is an open-source rapid prototyping framework
developed for research and educational purposes [24]. Rapid
prototyping consists of extracting information from a system
in the early stages of its development. It enables hardware/software co-design and favors early decisions that improve system
architecture efficiency.

II. R ELATED W ORK
Energy management in MPSoC has been studied with
different perspectives. The largest part of studies relates to
homogeneous multiprocessor system with voltage scaling at
core level or at the system level [11], [15], [16]. In these works
the general approach is to convert an original SDF graph to
Homogeneous SDF (HSDF) in order to expose parallelism
but with the shortcoming of increased memory usage and
complexity. On the other hand approaches proposed in [17],
[18] work directly on the level of SDF graph with the goal of
energy minimization. They perform a design space exploration
to find an energy efficient mapping for SDF applications on
a homogeneous MPSoC with voltage scaling capability at the
core level. In [16], authors propose an algorithm to find the
core frequency level for a specific schedule and mapping of
the SDF graph, for which the throughput constraints are met.
In contrast to the aforementioned works, our focus is put on
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Figure 1 illustrates the different steps of the rapid prototyping workflow of P REESM. Inputs of the rapid prototyping
workflow consist of: an algorithm model specified with a
dataflow MoC, an architecture model respecting the SystemLevel Architecture Model (S-LAM) semantics [25], and a scenario providing mapping constraints and prototyping parameters. The scenario ensures the complete separation of algorithm
and architecture models. The complete independence between
the architecture and algorithm models simplifies the porting
of an application on different targets.
In P REESM, the dataflow graph modelling the application
first undergoes transformations in preparation for the rapid
prototyping steps. The main purpose of these graph transformation is to reveal all data, task, and pipeline parallelism of
the application. Then, static multicore scheduling and memory
allocation are executed to dispatch and order computations,
communications and memory accesses to the different architecture elements. Finally, the multicore scheduling information
is used to simulate the system behavior and to generate
compilable code for the targeted architecture. Our approach
is placed after the code generation step in P REESM workflow
from Figure 1.

a frequency of 1.4GHz while A15 cores (big cores) can reach
a frequency of 2GHz. The development board is installed with
Linux kernel 4.2. The application is compiled with gcc version
5.4 with optimization flag -02. In Table I we denote as Lb the
utilization level sustained in the big cluster, Fb the frequency
level on which the cluster in set and Nb the number of cores
used in that cluster. In the same way Ll shows the utilization
level sustained by the cores in the little cluster, Fl the cluster
frequency and Nl number of cores used in this cluster. One
combination of these parameters altogether is defined as a
platform configuration point. For this platform, considering
9 utilization rates (from 10% to 90%) and 7 DVFS points, we
reach total number of possible platform configurations equal
to 64 008.
B. Application overview
As an application case study we choose to use a Parameterized and Interfaced Synchronous Dataflow (PiSDF)
implementation of a stereo matching application from the
computer vision application class [27]. The idea behind stereo
matching is to compare input images taken by near cameras
in order to produce as a result the depth of a scene. The
algorithm used in this application offers a great opportunity
for expressing parallelism which serves our approach based on
parallel instances of an actor. The stereo matching application
is composed of 12 actors and two tunable parameters which
can be used for having a high degree of parallelism of the
most compute intensive actors which are: CostConstruction,
AggregateCosts and ComputeWeights. The parameters are
nbDisparity and nbOffsets. The first represents the number
of distinct values that can be found in the disparity map,
while the second influences the size of the pixel area to
be considered for the correlation calculus. The execution
model of the application is based on pthreads, where one
thread is responsible for the execution of one actor. For more
information about the application refer to [28]. We choose to
demonstrate our proposed approach on the ComputeWeights
actor, which for each input pixel computes 3 weights based
on the characteristics of neighbouring pixels.

IV. P ROPOSED APPROACH
The proposed approach enables an energy efficient execution technique based on platform configuration points which
offer high levels of efficiency. In order to define those platform configurations, we base our approach on power models
built from experimental data, as in [26]. With the related
performance models we are able to construct energy efficiency
models, which are the starting point of our energy minimization approach. Based on the obtained models we define an
optimal platform configuration point for running a particular
actor with regard to it’s performance level. The intention of
this work is to show that our model can be efficiently used
to decide on the schedule and mapping of an actor within a
dataflow application. We demonstrate the usage of our strategy
integrated in the workflow of a signal processing application
development tool (P REESM). With today’s architectures, which
manage the execution of many short tasks regularly, the impact
of this technique could result in large energy savings.

C. Energy Efficiency Table
As a proof of concept for our approach we want to use platform configuration points that provide high level of efficiency
to execute a single actor of the Stereo matching application.
In order to find high efficiency platform configuration points
we start from the power models built from real measurements
done with the Exynos 5422 chip as in [26]. With the obtained
models and the corresponding performance values we are able
to list all the platform configuration points in terms of energy
efficiency, power and performance. The list is formatted as
a lookup table, that enumerates platform configuration points
ordered by their level of efficiency in a descending order (Table
I). Each platform configuration point is composed of:
• Lb : Utilization rate of cores in the big cluster
• Fb : Frequency point of the big cluster
• Nb : Number of A15 cores running

V. E XPERIMENT S ETUPS
Our experiments intend to show that by setting the appropriate configuration for running a single actor from a dataflow
application we will benefit in terms of energy compared to the
schedule proposed initially by the tool, which uses race-to-idle
strategy for running the tasks.
A. Platform
We run our application on an ODORID XU4 development
platform provided by HARDKERNEL company. The board
is powered by an Exynos 5 MPSoC, which is an octa-core
composed of 4 ARM Cortex A7 and 4 ARM Cortex A15
organized in a big.LITTLE architecture with Global Task
Scheduling (GTS). The A7 cores (little cores) can scale up to
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•
•
•

Ll : Utilization rate of cores in the little cluster
Fl : Frequency point of the little cluster
Nl : Number of A7 cores running

In our test case we want to use all the available processing
resources from the board. From the obtained energy efficiency
Table I, we choose the highest energy efficiency platform
configuration point, which exposes the maximum level of
parallelism (which is 8 for this architecture). This platform
configuration point defines 4 A15 cores clocked at 1.1GHz
with a utilization rate at 60% and 4 A7 cores clocked at
200MHz with a utilization rate at 60%. According to Table
I this configuration provides a performance of 137 kop/s
(operations per second). This platform configuration point is
defined as the Configuration of Interest (COI). Therefore in
the application schedule we will use 8 parallel instances of
the computeWeights actor. So, inside the P REESM tool we set
up a schedule+mapping of the application which is shown by
a Gantt chart as in Figure 3.

At the top of the table we have high energy efficiency platform
configuration points, which provide different scheduling and
mapping options. In addition to the platform configuration
name, in the energy efficiency table are shown the related
performance and energy efficiency. By searching the table we
can find groups of platform configuration points which provide
the same level of performance but with different levels of
energy efficiency. For a required performance level one group
is selected and inside it we have different levels of energy
efficiency. We can then select the most energy efficient point.
Suppose we want to achieve a level of performance of 35kop/s
from an actor execution, by consulting the energy efficiency
table we notice that we have different platform configuration
points that produce that performance. To create and idea of the
opportunities we have for making the right decision in terms of
energy efficiency in Figure 2, we plot 10 performance groups
from the energy efficiency table. We could use 1 A15 clocked
at 1,9GHz executing at the rate of 20% + 1 A7 clocked at
1,2GHz executing at the rate of 90%, or we could have 4 A15
at 1,5GHZ with 10% and 4 A7 at 200MHz with 70%. The
second configuration gives 5 times better energy efficiency.
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We focus on a certain region of the execution where
computeWeights is run, as it is highligted on Figure 3. We
call this window of execution as our Region Of Interest (ROI).
The platform COI is enforced using Linux cpufreq and cpuidle
drivers for setting the frequency and the number of cores
used. To be able to verify experimentally our approach, we
need to have control on the rate at which a certain task
is executed. Utilization rate is a part of the definition of
platform configuration point. For controlling the utilization
rate of the clusters we use sched deadline [29], which is a
new class of scheduler that provides the possibility to control
the bandwidth of the CPU a certain task can have. By using
a digital oscilloscope, we measure the current consumption of
the board in order to have a measure of the power dissipation
during the application execution. In Figure 4 we show an
oscilloscope view of the application execution without control
on the utilization rate, and where it is used the highest clock
frequency of the cores. Inside the dashed lines we see the
current consumption of the board during the first part of the
ROI (phase A) where 8 threads are running in parallel. In
the second part of ROI (phase B), only the A7 cores are
running. On Figure 5 we can see the current consumption
on the same region when sched deadline is used to schedule
the region with a utilization rate of 60%. We use a wrapper
for executing the modified version of the actor in order to be
able to enforce our COI for that particular region. A pseudo
code of the wrapper is shown below.

ϭϳϱϵϬϲ

Fig. 2. Some performance groups from the energy efficiency table

Region of Interest (ROI)

Region of interest (ROI)
Fig. 3. Gantt chart of the application schedule

Fig. 4. Oscilloscope measures of the region of interest normal schedule
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TABLE I
E NERGY E FFICIENCY TABLE .
C
1
2
3
4
5
.
64006
64007
64008

Region of Interest (ROI)

Fig. 5. Oscilloscope measures of the region of interest with utilization control
at a 60% rate

1
2
3
4
5
6
7
8

Perf.(op/s)
136 790
140 511
138 377
154 722
158 443
.
8 000
6 922
72 028

Pavg (W)
1.39
1.41
1.40
1.62
1.64
.
0.18
0.16
1.99

Efficiency(op/J)
1 287 932
1 285 211
1 283 870
1 279 862
1 277 141
.
42 962
42 890
36 165

Bandwidth Scheduler, based on the Earliest Deadline First
Algorithm. For implementing the control on the utilization
rate, at a certain bandwidth, we use the following control code,
written in C, inside our actor.

#include<cpufreq.h>
#include<pthread.h>
computeWeightsWrapper(){
cpufreq_modify_policy_governor(core,"userspace");
cpufreq_set_frequency(core, FREQ);
pthread_create();
pthread_join();
}

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

With the wrapper code, in line 4 we set the frequency
governor in userspace mode and in line 5 we set the frequency
according to the COI. Lines 6-7 support the model of execution
that we define for the modified actor code. The tool generates
a C file for each processing element in the architecture. So for
the architecture model used in P REESM, to represent octa-core
CPU, the tool generates 8 files named according to the core
they will execute. Each file contains calls to the actors executed
on that core, inter core communications and synchronizations.
Inside these files we insert our wrapper for setting the platform
configuration for the defined ROI. The wrapper code forces
that for each main thread executed on a core there is one
additional thread that contains the code for the computeWeights
actor as it is shown in Figure 6. We want to use the control
on the utilization rate only for a specific actor of the ROI, and
for that purpose, since the sched deadline works on the thread
level, out of the main thread we create another one which is
scheduled with control on the rate of execution.

struct sched attr {
/∗ S i z e of t h i s s t r u c t u r e ∗/
u32 s i z e ;
/ ∗ P o l i c y ( SCHED ∗) ∗ /
u32 s c h e d p o l i c y ;
/∗ Flags ∗/
u64 s c h e d f l a g s ;
/ ∗ N i c e v a l u e ( SCHED OTHER , SCHED BATCH ) ∗ /
s32 s c h e d n i c e ;
/ ∗ S t a t i c p r i o r i t y ( SCHED FIFO , SCHED RR ) ∗ /
u32 s c h e d p r i o r i t y ;
/ ∗ R e m a i n i n g f i e l d s a r e f o r SCHED DEADLINE ∗ /
u64 s c h e d r u n t i m e ;
u64 s c h e d d e a d l i n e ;
u64 s c h e d p e r i o d ;
};
struct sched attr a t t r ;
r e t = s c h e d g e t a t t r ( 0 , &a t t r , s i z e o f ( a t t r ) , 0 ) ;
i f ( r e t < 0)
error ();
a t t r . s c h e d p o l i c y = SCHED DEADLINE ;
a t t r . sched runtime = runtime ns ;
a t t r . sched deadline = deadline ns ;
r e t = s c h e d s e t a t t r ( 0 , &a t t r , 0 ) ;
i f ( r e t < 0)
error ();

Inside the tool we use the C code generator for every actor,
code that we later modify by inserting additions in order to
enforce the COI. By setting a certain runtime inside each
period of actor execution we can keep a defined rate for
running computations. For controlling the utilization rate we
choose to set the parameters of the scheduler with runtime of
18ms and deadline of 30ms in relation with the execution time
of the task inside the ROI.

Core X
main thread

E. Measurements

new thread
computeWeights
function
wrapper code
join

C(Lb /Fb /Nb /Ll /Fl /Nl )
60%/1.1 GHz/4A15/60%/200 MHz/4A7
60%/1.1 GHz/4A15/80%/200 MHz/4A7
60%/1.1 GHz/4A15/70%/200 MHz/4A7
70%/1.1 GHz/4A15/60%/200 MHz/4A7
70%/1.1 GHz/4A15/80%/200 MHz/4A7
.
10%/2 GHz/1A15
10%/1.7 GHz/1A15
90%/2 GHz/1A15

We measure the power dissipation within the defined ROI,
where computeWeights is run. In order to demonstrate our
approach we need to verify the energy efficiency of our
platform configuration point compared to running that specific
actor at the highest performance platform configuration point,
which is achieved with 8 cores running at their full speed
and a utilization rate of 100%. All the measurements will be
done inside the interval of time in which computeWeights is
executed. We collect 16k of samples for a window of 5s which
means we collect power data every 0.3 ms.
For measuring power inside the ROI, we need a fast approach which records current consumed inside an interval that

utilization
control

Fig. 6. Core computational model

D. Utilization control
To control the utilization rate in which to run a cluster of
cores we use a new scheduling class, which is a Constant
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VI. R ESULTS
We first measure the base board power dissipation. We
remove from the board any external peripheral, including the
fan, which is powered by an external supply. We connect to the
board through the serial console in order to exclude ethernet
port power. The results shown below represent the power
at the CPU-Memory subsystem level. We measure power
dissipation inside our ROI in three scenarios. In the first case
we set our platform at the interested configuration point, in the
second scenario we run at the highest performance platform
configuration point. In the third case, as a middle point, we
choose another platform configuration which provides a level
of parallelism of 8, and according to the energy efficiency
table, has an efficiency level in between the previous points. In
Table II can be found a summary of the platform configuration
points for the scenarios. In Figure 9 we show the power
dissipation if we choose to use our COI for running the
computeWeights actor. In Figure 10 we use the strategy to run
everything at the highest clock frequency for both clusters. In
order to have a further validation for the schedule we choose
to run the application by setting computeWeights in the third
platform configuration point. The power dissipation inside the
ROI for the third platform configuration point is shown in
Figure 11. The power graphs are composed by two running
phases of the ROI. In phase A we have 8 running actor replicas
of computeWeights, in phase B we are running only in the
LITTLE cluster (the replicas on the big cluster have finished
working). The fluctuations in power dissipation noticed mainly
in Figures 9 and 11 are due to the utilization control inside
the actor code. The constant bandwidth scheduler used in this
case, alternates periods of computations to periods of sleeping.

Region of Interest (ROI)

Start
GPIO

Stop
GPIO

Fig. 7. Definition of the Region of Interest for the experiments

varies in execution time. For our input pictures, the smallest
execution time is around 125ms. For setting the boundaries
of our ROI we use one GPIO pin form the board as a flag to
measure the start and end time of the ROI. In Figure 7 we show
the definition of the ROI inside the application execution by
means of GPIOs. In this way we can have a precise measure
of the time it takes for executing the section of the code in
which we intend to apply the ”Configuration of Interest (COI)”
from our energy efficiency table. For measuring the power
dissipation we use an oscilloscope which on one probe records
the current drawn from the board and on the other senses the
voltage on the GPIO pin which is used as flag for defining our
ROI. The infrastructure is composed by several components as
it is shown in the Figure 8. On the application side we set the
load level, frequency point and amount of parallelism we want
to achieve. We then set the mapping in order that each core
has to execute one actor replica. As a performance result we
measure the execution time and number of frames per second
obtained by the application. The power data are collected from
a PicoScope 2205 oscilloscope.

TABLE II
RUNNING S CENARIOS .

C(Lb /Fb /Nb /Ll /Fl /Nl )
60%/1.1 GHz/4A15/60%/200 MHz/4A7
100%/2 GHz/4A15/100%/1.4 GHz/4A7
90%/1 GHz/4A15/10%/800 MHz/4A7

S
1
2
3

Power
Data

Time of execution
Frames per second

4

Phase A

3.5
3
Power(W)

 Utilization control
 Frequency control
 Level of parallelism

2.5
2

Phase B

1.5
1
0.5

Stereo
Vision
Application

0.00
0.13
0.25
0.38
0.51
0.63
0.76
0.89
1.01
1.14
1.26
1.39
1.52
1.64
1.77
1.90
2.02
2.15
2.28
2.40
2.53

0
Time (s)

ODROID XU4

Fig. 9. ROI power for the energy efficient configuration
Fig. 8. Measuring infrastructure

The energy consumed by the computeWeights actor in the
three scenarios is shown in Figure 12. As we can notice from
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0.16
0.18
0.19
0.20
0.21
0.22

Power(W)

tion modelled with SDF. Our strategy focuses on a single
compute intensive actor of the stereo matching application.
The application is developed using P REESM tool. We propose
a technique for integrating our energy efficiency model inside
the workflow of P REESM. Through experimental results we
show that the highest platform configuration point in the
energy efficiency table provides an energy reduction of more
than 30%, compared to the standard schedule proposed by
the tool, within a single actor execution. By using a second
platform configuration point from the energy efficiency table
we show that the relative efficiency is preserved for the actor.
As a future work, we plan to extend our approach for the
complete set of actors in the application taskgraph, with care of
the performance aspect. We intend to validate the assumption
that the relative difference in efficiency of platform configuration points is preserved for the application level. Also different
methods of building the efficiency table will be explored that
might solve problems arising from the exponential growth of
the number of configuration points. This growth is attributed
to the increasing levels of heterogeneity present in nowadays
architectures and in those to come.

Phase A

6.5
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5.5
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4.5
4
3.5
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1
0.5
0

Time (s)

Fig. 10. ROI power for racing to idle strategy

the results, we consume less energy if the highest efficiency
platform configuration point is used for our ROI. The second
best result for less energy consumed comes from the ”middle”
energy efficiency level platform configuration. The worst energy efficiency results are measured by the race-to-idle strategy
which is the default schedule given by the tool. The difference
between the corner cases of energy consumption differ by
more than 30%. In [23] authors result in 66 % energy reduction
for the entire graph of the dataflow application. In this work
we show that for a single actor we can achieve 30% energy
reduction and by using the control on the utilization rate better
result can be achieved in the global application.
3
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