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Energy-efficient Fault-tolerant Scheduling
of Parallel Applications on Distributed
Real-time Systems

Abstract

The issue of reducing energy consumption is one of the most
important limitations of the design of embedded systems, and for this
researchers introduced the technique of "dynamic voltage and
frequency Scaling (DVFS)", which is considered one of the most
popular technologies for reducing energy consumption. As this
technology works to reduce the frequency of the processor used to
execute the task, and thus reduce the energy consumed. However, this
downscaling reduced the reliability of the system by increasing the
processor's transient errors. This poses a new challenge because
reliability is a fundamental issue in real-time safety- critical systems,
and implementing unreliable application can lead to dire
consequences. This paper aims to implement energy-efficient fault-
tolerant scheduling for a reliable parallel application on heterogeneous
distributed real-time systems, where the parallel application is
described by a directed acyclic graph (DAG). To achieve this, this
paper proposes an energy-efficient real-time system tasks scheduling
algorithm while meeting reliability requirements (EESARR). To verify
the efficiency and capability of the proposed algorithm, The proposed
algorithm has been compared with the ESRG algorithm, which seeks
the same goal in a different manner. The experimental results confirm
that the energy consumption was reduced by the proposed EESARR
algorithm more than the studied ESRG algorithm.

Keywords :directed acyclic graph (DAG), dynamic voltage and
frequency scaling (DVFS), energy-efficient, fault-tolerant scheduling,
heterogeneous distributed systems.
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The EESARR Algorithm

Input: G = (N,W,M, C),U, Rgoa (G)
Output: R(G), Eqotal (G) and its related values

1: Sort the tasks in a list PriorityList by descending order of rank, values.

2: while (there are tasks in PriorityList) do

3: n; « PriorityList.out()
Calculate Ry, (n;) using Eq. (16.2)

while (R(n;) < Ryoa (n)) do

for (each processor u; € U and uy is available ) do
for (each frequency fj, ,, in from f} 14w and fi ;e ) do

® 3> 40 s

x o
Calculate R (ni s Upr(n¥) ’fpr(n’i‘),hz(n’i‘)) for the task n; and save itin n;
replica matrix.

# chose the one replica with minimum dynamic energy and reach reliability
Goal.
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9: if (R (nf, uPT(n?)'fpr(nﬁc),hZ(nf)) > Rgoal (ni)> then

10: R(n;) « R (Tl?c, upr(n’i‘)’ fpr(ni‘),hz(ni‘))

11: Eq(ny) < Eq (nf, iy, fpr(n?)'hz(nﬂ) using Eq. (11).
12: if (Eq(n;) < min_replica_dynamic_energy) then
13: min_replica_dynamic_energy = Eq(n;)

14: end if

15: end if

# chose the tow replica with minimum dynamic energy and reach reliability
Goal if the tow replica have minimum dynamic energy less than the one
Replica.

16: if (R (n?l-’-xz,upr(n)ic1+x2),fpr(n)ic1+x2)'hz(n§c1+x2)) > Rgoal (nl-)) then
17: if ( Ey (nfl) + Ed(nfz) < min_ replica_dynamic_energy) then
18: min_replica_dynamic_energy = Ed(nfl) + Ed(nfz)
14+x2

19: R(n;)) = R (nf +x ,upr(n;c1+x2);fpr(n;c1+x2)'hz(nicl+x2))
20: Ed(ni) «— Ed(nfl) + Ed(nfz)
21: end if
22: else
23:  chose the one replica with maximum reliability value and set

u,, is not available
24: end if
25:  end for
26: end for

27: end while

28: end while

29: Calculate R(G) using Eq. (10)
30: Calculate E4(G) using Eq. (12)
31: Calculate NR(G)

riasiiall EESARR Guajjli Saasi dealdi saY i L Lads

Jaill Bl iy Gubil slee i EESARR Zuajjlid aséi «Jg¥) Jladdl & —1
! PriorityList " e ¢ led o 4l 3 Lias, rank,

aladly ) Sie JS ABLad) 2audll EESARR Jue s Jias (28-2 sl 3 -2

A Jaaliil o) o canl dng Sl . Gubail) A8 pe e (Bad Cangs )
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Abstract

The current research presents a predictive maintenance process based on recording of
acoustic waves emitted from machines, then the recorded waves are transmitted from time
to frequency domain using Fourier multi-tapering algorithm, then, frequencies of maximum
amplitudes resulted from frequency responsive curves are compared with the theoretical
frequencies of the expected faults, thus every matching indicates a specific fault or faults.
For validating the presented process, it was applied on three induction motors which are in
unknown technical conditions. As a result, the possibility of predicting several faults was
achieved indicating the validity of the process. Since Fourier Multi-tapering has not been
used previously in any known predictive maintenance process, to the best of the researcher's
knowledge, it's current used can be seen as original contribution to the field of knowledge.

Key words: Predictive maintenance, Condition Monitoring, Fault
prediction of induction motors, Acoustic based maintenance, Fourier
transformation of acoustic waves,Multi-Tapering Fourier transformation,
Fault analysis of electrical motors.
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A further reduction in the time of the Stable
Matching Algorithm in a heterogeneous multi-core
architecture

1- Abstract

In heterogeneous and homogeneous multi-core architectures there
is a set of scheduling algorithms. One such algorithm is the Stable
Matching Algorithm (SMA), which is used in heterogeneous multi-
core architectures and is based on the classification of tasks and
cores according to a list of priorities[1].

In a previous paper [11], we analyzed the time performance of the

SMA algorithm in terms of task execution time, and showed that
using SMA achieves time savings (74%) in some cases and an
increase in execution time (61%) in other cases.

In this paper, we present a new contribution, which is to achieve
more savings in execution time by modifying the SMA algorithm.
We've made four updates to the way that the algorithm depends on
to assign tasks to cores. The simulation results showed a significant
decrease in the execution time in some cases, by 206%. We carried
out the experiments using the sniper simulator [10] of multi-core
architecture (heterogeneous and homogeneous) with changing the
working frequencies of these cores. In each experiment we
conducted, we compared between the execution time of each of the
four updates and the execution times of the case that we do not use
SMA and of the case that we use SMA to schedule task. These
results made it possible to deduce two modified algorithms of SMA
algorithm those give the best timing performance.

Keywords: SMA algorithm, sniper simulator, homogeneous cores,
heterogeneous cores, PSO algorithm, SFLA algorithm, LTF
algorithm, DSR algorithm.
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Stable Matching Algorithm(SMA) [1]:

1: Input: priority lists of tasks and cores
2: Initialize each core to be free.
3: while (some core is free and hasn't assigned to every task)
{

Choose such a core ¢

t = 1st core on c's list to whom c has not yet assigned

if (t is not assigned)

choose ¢ and t to be assigned

else if (t prefers c to its assigned task c' and c' is free)

- AR A 3

choose ¢ and t to be assigned. and c' to be free
10: else
11: t rejects c

}

12: Output: stable tasks to cores mapping

SMA Laj i .1 Jsil
Laa) Al asii 2 sshaall a5 .1 seladll 3K sl Al Gy lealdl 3k
sshall & while ddla e . LglsleY s JleeY) alis) dal e sl JS DAl
s bl lial (g 4 3shall Ay sl aleall S G byl JaSy S 3
olial al 10 8 6 wilshall & sl ol o 251 dega alad 5 35kl
Al dagall o sa Jayills (6 s5kaall) true o Jopall ladl dags il 1Y) L oy
135 7 5laall 8 5laall sl ) b degall b (grmg adld (ual Bl i

¢ sl )t degall alin) a8l (e Jumdl € (a1 5158 Aagall Ciaag
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Design High-Power Linear Type Modulator
depending on solid state Transistors

Tayser Alissa*

Abstract

The high power pulse modulator is the basic structure in radar
transmitter, which depends on microwave tube, because it provides
the high voltage pulse in a specific parameters of microwave tube
that plays the main role in determining radar pulse specification, and
where there are many type of these pulse modulators, but linear type
considers as the most famous, which depends in old design on
traditional spark gape switches.

In this work, We present a new design of linear type modulator to
lead the high voltage pulses applied to the high-power microwave
tube in the radar transmitter, and which can be used in building new
systems of electronic jamming, we will study the subsystems in new
building of electronic switches bank, which has the main role in the
design operation, then we will study the pulse transformer and the
effect of parasitic elements on wave shape, and doing a computer
simulation to verify the validity of this proposed construction and
then the practical implementation of this modulator and compare the
results of process with simulation results to evaluate performance
and to verify the desired goal of building this high-power pulse
modulator.

Key words: radar impulse modulators, pulsed power, solid-state
switches, microwave tubes, magnetrons, power electronics, pulsed
transformers.

* PhD. Student, Department of Communication and Electronics, Faculty
of Mechanical and Electrical Engineering, Tishreen University, Lattakia,
Syria.
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Epilepsy Seizures Detection from EEG
Signals Using LPC and LS-SVM

Dr. Oulfat Jolaha*
Eng. Zeinab Dadaa**

Abstract

According to World Health Organization (WHO), epilepsy is one of the
most common primary diseases of the central nervous system, which
characterizes by epileptic seizures. Thus, the ability to automatically
detecting epileptic seizure leading to fast medical assistance. In this
research, LPC (Linear Predictive Coding) was used for features extraction
of epileptic seizures in EEG (Electroencephalography) signals. Then these
features were classified using Least Square-Support Vector Machine (LS-
SVM) classifier to detect epilepsy seizure. MATLAB was used for
modeling the proposed system, results showed a noticeable improvement
in detection epilepsy seizures compared with previous studies.

Keywords: Epileptic seizures Detection, LPC, LS- SVM Classifier.

*PhD Doctor, Department of Computer and Automatic Control Engineering, Faculty of
Mechanical and Electrical Engineering, Tishreen University, Lattakia, Syria.
**Postgraduate Student, Department of Computer and Automatic Control Engineering,
Faculty of Mechanical and Electrical Engineering, Tishreen University, Lattakia, Syria.
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.. TP
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Ll 3aclE 8 deddiusd) EEG il (and Cauatl) it (1) sl o
Jal e Miad cmsiall gpuall il i€ Ui o1 Lo (2) Jsaall a3y Laiy
daesis 100% Apuluny 99% 482 & jidall CalSl alai laxy FAN+O e sanall
FAN+S+Z+0 lilyll sacld ile gane aren (e @)L Ao o)lid) 2iey 98%
bl o3 Alie A (a5 .98% dicsis 98.66% Apmluns 98.66% A8y aey
Agsbually Coaill 48y 8 Wlad sl (3) Jsaad) 3 LS Aalud) il o
Ga Agiall) Judldl Jilas 3 LPC aladiad o lliy il Caiaall dye il
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FO55 Era Uae Era Uae v
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