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Enhancement of Energy Consumption in

Digital Data Encoding Techniques

Abstract

The reducing of the dissipated power dynamically within the CMOS chip
is achieved by reducing the number of transitions data bus, as a
significant power reduction can be achieved by using an appropriate
data encoding. One of the most important factors affecting the dynamic
power in a CMOS chip is the switching activity, as several techniques
have been proposed to reduce it. In this paper, we propose two
techniques for data encoding, namely: Shift-Invert-Even (SINVEven)
and Shift-Invert-Odd (SINVOdd) where the transmission data will first
be inverted at a specific data position, then the inverted word partially
will be shifted circularly for each bit and compared with the previously
transmitted data for the least hamming distance. Thus, the combination
having the least hamming distance with the last sent data will be
selected and sent. As it was found with us from simulation results, the
two proposed methods reduced the switching activity and the
dynamically power dissipated more than the previous SINV technique.
That is, compared to SINV a reduction in power dissipation was
achieved in SINVE about 0.17 and in SINVO about 0.13. These

techniques require three additional control bits for 8—bit data bus width.

Key Words: Switching activity, Hamming distance, Power dissipated,

Data encoding, SINV.
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Packet Scheduling Algorithm in MANET

Abstract:

In recent decades, wireless communications and mobile devices
have developed significantly, leading to an increase in the spread of
MANET networks, but these networks, despite the many
advantages they offer such as self-organization, scalability, and the
lack of a central controller or fixed infrastructure, are still face
many challenges in its design, where in the case of a large number
of nodes and heavy traffic, the performance of MANET decrease
significantly due to congestion and thus the quality of service
provided to users declines.

in this paper an attempt was made to improve QoS by introducing a
new scheduling algorithm called PS-MQHM based on multiple
queues and giving priority to data packets depending on the
distance traveled. The proposed algorithm was implemented within
the NS2 simulator, and the performance of AODV was compared
using the PS-MQHM scheduling algorithm and the default priority
queue scheduling algorithm, for the number of nodes 10 and 50 and
the number of connections 10, 50 and 100. The results showed that
the proposed algorithm works well and is better than Priority queue
in high traffic condition.

Keywords: MANET, packet scheduling, Quality of Service,
congestion, PS-MQHM.
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Parameter

Value

Network area

1500 x1500

Channel

ChanneI/VVireIess Channel

Propagation model

Propagation/TwoRayGround

MAC layer protocol Mac/802_11
Number of nodes 10- 50
Deployment type Random

Transmission range 250m

Interface Queue

Queue/DropTail/PriQueue
Queue/ PS-MQHM

Interface Queue Length 50
Routing Protocol AODV
Traffic type CBR
Data packet size 512 bytes
Data packet generation rate 5.0
Number of connections 10— 50 - 100
Simulation Time 100 s
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Applying EfficientNets in CT scans

classification

Abstract
The emergence of EfficientNets algorithms is an important event in
the field of deep learning, as these algorithms revisit the tuning
and scaling of ConvNets to match the changing size of resources
and give better accuracy.
EfficientNets algorithms more accurately balance network depth,
width, and resolution in a balanced way to give better
performance.
For our research, we chose to apply the EfficientNets family of
algorithms, from EfficientNet-B() to EfficientiNet-B7 The
performance of this family was compared with ResNet50 and
densityNet]121 on a database of Covid—19 patients classified into
three categories ( Covid-19, healthy, suffering from other
pulmonary infections).
The result of the research was that the family of EfficientNet
algorithms had excellent accuracy and the performance of several
models outperformed the performance of commonly used deep
learning algorithms, specifically EfficientNet-B5 achieved the best

results among the used models.

keywords:
Deep learning algorithms, machine learning, CT scans, COVID-
19, Resnets, Densenets,EfficientNet
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ImageMNet Top-1 Accuracy (%)
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Model Top-1 Top-5 #Params Ratio—to- #FLOPS Ratio—-to-

Acc. Acc. EfficientNet EfficientNet
Efficient—-B( 76.3% 93.2% 5.3M 1x 0.39B 1x
ResNet-50 76.0% | 93.0% 26M 4.9x 4.1B 11 x
DenseNet-169 76.2%  93.2% 14M 2.6x 3.5B 8.9 x
EfficientNet-B1 78.8% | 94.4% 7.8M 1x 0.70B 1x
ResNet-152 77.8%  93.8% 60M 7.6x 11B 16 x
DenseNet-264 77.9% | 93.9% 34M 4.3x 6.0B 8.6 x
Inception-v3 78.8% 94.4% 24M 3.0x 5.7B 8.1x
Xception 79.0% | 94.5% 23M 3.0x 8.4B 12 x
Efficient-B2 79.8% 94.9% 9.2M 1x 1.0B 1 x
Inception-v4 80.0% | 95.0% 48M 5.2x 13B 13 x
Inception-resnet-v2  80.1% 95.1% 56M 6.1x 13B 13 x
Efficient-B3 81.1% | 95.5% 12Mm 1x 1.8B 1x
ResNeXt-101 80.9% 95.6% 84M 7.0x 32B 18 x
PolyNet 81.3% | 95.8% 92M 7.7x 35B 19 x
Efficient—-B4 82.6% 96.3% 19M 1x 4.2B 1x
SENet 82.7% | 96.2% 146M 7.7x 42B 10 x
NASNet-A 82.7%  96.2% 89M 4.7x 24B 5.7 x
AmoebaNet-A 82.8% | 96.1% 87M 4.6x 23B 5.5x
PNASNet 82.9% 96.2% 86M 4.5x 23B 6.0 x
Efficient-B5 83.3% | 96.7% 30M 1x 9.9B 1x
AmoebaNet-C 83.5% 96.5% 155M 5.2x 41B 4.1 x
Efficient-B6 84.0% | 96.9% 43M 1x 19B 1 x
Efficient-B7 84.4% 97.1% 66M 1x 37B 1x

GPipe 84.3% | 97.0% 557™M 8.4x - -
(2) doxd
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cludy 4l ConvNets cilSud o yaal)l aaadl qiglad auds -3.4

[11].4a 5840 30020 EfficientNets

S5 Allal) ConvNets <l e aaall aaall Coslud aniiy Y 5l () Sialill o8

Aa i) saaall EfficientNets

ResNets s MobileNets <ol aongi -3.5

Gai e daxiiudl MobileNets <iSui e saall amadll 45yl 5ok Y

. ResNet 5 auls

Model FLOPS Top-1 Acc.
BaseLine MobileNetV1 0.6B 70.6%
Scale MobileNetV1 by width(w=2) 2.2B 74.2%
Scale MobileNetV1 by resolution(r=2) 2.2B 72.7%
Compound scale(d=1.4,w=1.2,r=1.3) 2.3B 75.6%
BaseLine MobileNetV2 0.3B 72.0%
Scale MobileNetV2 by depth(d=4) 1.2B 76.8%
Scale MobileNetV2 by width(w=2) 1.1B 76.4%
Scale MobileNetV2 by resolution(r=2) 1.2B 74.8%
MobileNet V2 compound scale 1.3B 77.4%
Base Line ResNet50 4.1B 76.0%
Scale ResNet-50 By depth(d=4) 16.2B 78.1%
Scale ResNet-50 By width(w=2) 14.7B 77.7%
Scale ResNet-50 By resolution(r=2) 16.4B 77.5%
ResNet-50 compound scale 16.7B 78.8%

Scaling Up MobileNets and ResNet. : ( 3 ) Jgaadl
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- N ~
_ """ .= Incaption-ResNeat-vz
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- T XMocapiion
- wRashat-152 - S—
- Topl Acc. FLOPS
DansaMat-201 Fe=Met- 15 T et al, 20777 T Ew TTE
B Effecieni Met-B1 TR
Ba - ResNe X 10T (X5 ot al . BT TIE
l" < BosMot-s0 Effcieni™et-B3 LER
s SEMet THE = =1L O0TET ATE
L ) MASMNe-A Coph et 2 201S) 4B
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FASMNat-A Effbcient™e-BS X TH
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FLOPS (Billions)

FLOPS vs. ImageNet Accuracy : ( 4 ) BLWA|

EfficientNet - ImageNet zii-3.5

Glalae) aladinly ImageNet e EfficientNet zila cu i [11] o siald) o

«momentum= (.9 s decay= 0.9 & RMSProp sk : [20] Call dlilas

alill Jaes « weight decay= le-5 <batch norm momentum= (.99

Lol A Ll pastid 5,50 2.4 S 0.97 e 30 0.256 )

Jare (alidi) ae [14] S sball Gaalls ¢ [25] gl Jeedill clil)  Slakl)

.0.3 ) connect ratio Jua3y)
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Al a3 A Al adaiil) e 3y 30 ) zlisd SV ALl o Cig re g LS
dal o« 0.5 ) EfficientNet-B0 Jdal (s« 0.2 o« dropout Jaeal
.EfficientNet-B7

ol e lganad &l EfficientNet zilai ges slal (4 ) Jsaall mag
oo Jil lae Lisee EfficientNet zii aaiui EfficientNet-BO st
Gaad Alilaal) 4830 3 5,281 ConvNets @ilSui (w FLOPS 5 <l sial L)
Sl )b 66M e top-5 %97.1 5 %84.4 topl 4 EfficientNet-B7
GPipe duail (e lins 8.4 o Jial LgSI5 4y jiST i S « 37B FLOPS

[14] 25> 54
[11] EfficientNet 2 Jilb alaill -3.6

Al Jailly aladl) Glily Gle sene 43 & EfficientNet 4Sud ansi o3 2l
14] 0o il clalae) adi 330 (15) Joaall B mage 58 WS ¢ aladiny)
&l il Jasi g e 457504 ImageNet = il checkpoints 3als i)

Baaall aliball by Le

:JalL aleidl) el () Jsaall sy

gl (@3ad cInception—v4 s NASNet-A Jie daliall dalad) zalailly 45 )lia (1)
(B 21 n) liem 4.7 iy el L Qi e Jundl 385 EfficientNet
Call iy USalin pans A DAT @l 8 Loy ¢ g 3laill cuoal e &l (2)
zla JI3 Y ¢ damdie 455 il bghdy Lew,s o S GPipe
el aladinly g by Cle ganae 8 Jual (30 5 4 o (§ 83 EfficientNet

330 9.6 i J8l
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Bini Al (e piie Ao panal 282 il il jl inie o)l ((4) S

. NASNet 5 DenseNet Inception <ResNet <lly L

Comparison to best public-available results

Mode

Comparison to best reported results

Model Acc. #Param Our Model Acc. #Param(ratio) | Acc. #Param Our Model Acc. #Param(ratio)
CIFAR-10 NASNet-A 98.0% 85M EfficientNet-BO 98.1% 4M (21x) Gpipe 9?/'0 556M EfficientNet-B7 98.9% 64M (8.7x)
()
CIFAR-100 NASNet-A 87.5% 85M EfficientNet-BO 88.1% 4M (21x) Gpipe 91.3% 556M EfficientNet-B7 91.7% 64M (8.7x)
Birdsnap Inception-v4 81.8% 41M EfficientNet-BS 82.0% 28M (1.5x) Gpipe 83.6% 556M EfficientNet-B7 84.3% 64M (8.7x)
Stanford Cars Inception-vé 93.4% 41M EfficientNet-B3 93.6% 10M (4.1x) DAT 904/'8 556M EfficientNet-B7 94.7% 64M (8.7x)
0
Flowers Inception-v4 98.5% 41M EfficientNet-B5 98.5% 28M (1.5x) DAT 97.7% 556M EfficientNet-B7 98.8% 64M (8.7x)
FGVC Aircraft Inception-v4 90.9% 41M EfficientNet-B3 90.7% 10M (4.1x) DAT 92.9% 556M EfficientNet-B7 92.9% 64M (8.7x)
Oxford-IIT Pets ResNet-152 94.5% 58M EfficientNet-B4 94.8% 17M (5.6x) GPipe 95:}'9 556M EfficientNet-B6 95.4% 41M (14x)
0
Food-101 Inception-v4 90.8% 41M EfficientNet-B4. 91.5% 17M (5.6x) GPipe 93.0% 556M EfficientNet-B7 93.0% 64M (8.7x)
GeoMean 4.7X 9.6x
Jhilly abail) cilily cile gana o EfficientNet ¢ gildi @ (4 ) Jgaad)
. F 2 TP e W e .
(5 28 ke 422 EfficientNet gl (3325 . Transfer Learning Datasets
- a2 03 2% - PR - 1
Dgiall 484 9.6 ey J8 Q) el b ae Gl Gl gana 8 Jual
CIFAR1D CIFAR100 Birdsnap Stanford Cars
a1 024 - 83 = =
0% R - R ' __;’ - e .
= = IR - 944 - -
E‘ 951 ra” 88 -F. * - R *
@ T A - )
§ a4 &6 4 . s f .__." e
< - . “« [ . T
81 wd 01 - *
10! 102 107 10! 10? 107 10! 0 107 10! i 10*
Flowers FGVC Aircraft Oxford-IlIT Pets Food-101
- 02.5 -t . 467 * -
I - - —n A o ——
— 9R.5 1 e - 9 =
& Id . aood [/ . o
gosnd /e md 947 H M “
g -/l" . + 857.54 . L. . o JII- . ‘.
Borsd - . 881 < v .
< / N 85.0 1 . . 92 4 .
O7.0 4 —— i
10! 102 1® 10! 102 107 10! 102 107 10t 10 10%
MNumber of Parameters (Millions, log-scale)
+  Inception-v1 +  Inception-v4 . ResNet-50 a  ResMet-152 » DenseNet-201 - GPIPE
= Inception-v3 - Inception-ResMet-v2 L] ResMet-101 4 Densaiet-169 +  MNASMNet-A n  Efficientiet

e 77 Mall) aran i) a5 — JAN abel) A8 Jilha 3 i) il el Sl (5) Jsa
Baaa alily cle g Aefinetuning i) a5 ImageNet s
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Dataset Train Size Test Size  #Classes
CIFAR-10 50000 10000 10
CIFAR-100 50000 10000 100

Birdsnap 47386 2443 500

Stanford Cars 8144 8041 196
Flowers 2040 6149 102
FGVC Aircraft 6667 3333 100
Oxford-IlIT Pets 3680 3369 37
Food-101 75750 25250 101

S alail) iy e gaza : (5 ) Jsiad

(Transfer Learning Datasets)

[11]: Cnfialsd) Aaalse ma g 3.7

« EfficientNet 4 (0 s yidall maaill 38y yla Calii€) 8 iall) dealios g gl
puluY) Al (udil Adlinall aaaill 3kl ImageNet slal (5 ) JS& ¢l
AalKsy A0l cpat e aaadll (3 aea Jead oo G (EfficientNet-B0
s Ay 28 et (o Sy S el il 8yl (U5 « FLOPS (30 234l
sl Apaal )t lee oAY) and) Tpalal QAN Gk e S %2.5 )

.z el S )
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L)) sall ) 2255 ConvNet amad agie JSo (uy Cand) 13a 4ol &
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: daddiucall clll) —4

sl SPGC—Covid bl e sens Covid—19 SPGC 2021 sasi a3
el jrall Laliie ) sea o il de sana (5583 S i) ullad
Y ol bl mally o550 Clgi¥l s ¢ COVID-19 (slany anla
T8 aaen (e Lpaalal) A3Vl Gasd JS S5 . COVID-19 ¢sbeny
. DICOM dxpays 512x512 ansy ahidl gl

eaiiusall ULl gl

http://i-sip.encs.concordia.ca/2021SPGC-COVID19/data.html

e o s A 2020 ol ) 2020 bLid e Covid=19 Ol pes &
2019 JsY) o8 ) 2018 gl (e Apalall Vsl g (550 el s

. 2020 L4l N 2019 Sl s
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¢ A8l paaty 593 25 Jedi DA (e disia e @l zasal S )X
unllall by Caay b Lad A8 JSI F] scores dwslbuall ¢ dua gpadll
YA P EPRENON |

TP + TN

Accurecy - TP + TN + FP + FN

Precision =—TF
TP + FP

Specificity= N

TN + FP

Sensitivity or Recall= _*__
TP + FN

F1Score =2* Precision+Recall
Precision+Recall

oAl slany Gl (e yall il 8 L) 8 COVID-19 pasii dlla
Lol Abay) jladl (alas V) e 2 all (ia ya s gl IS5 JLESYL (el rensy
Kasd (o e pgil Slo (el ¢ sleny ¥ el Caial 23 13) duSlaal) A 8
ol Algiuna 5 AilSa ygind Uin uleall (S5 PCR (and ol als Uadll 138 s
A e e e 73l 58 ol Luluall ¢ snge e S5 ilall JS el

hae 4l e el Clias a g
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: il -6

: COVID-19 5 (Al snall ciial 6.1

@l ) Al pall Cinai A Azl ges oldl adly (6 ) sl
« F1 score (uulia 8 all pliel e cilas EfficientBS5 ¢ (el desd
Specificity 4 dad ?J_;,;i e DenseNet Jiaa Lain Sensitivity s Accuracy

.Precision
Model F1 Accuracy | Sensitivity | Specificity | precision
score

EfficientNet BO | 0.965 0.963 0.965 0.960 0.964
EfficientNet B1 | 0.932 0.927 0.932 0.923 0.935
EfficientNet B2 = 0.956 0.953 0.947 0.959 0.962
EfficientNet B3 | 0.959 0.958 0.955 0.961 0.964
EfficientNet B4 | 0.965 0.963 0.963 0.963 0.966
EfficientNet B5 | 0.976 0.975 0.978 0.973 0.975
EfficientNet B6 | 0.961 0.959 0.966 0.953 0.957
EfficientNet B7 | 0.944 0.943 0.939 0.947 0.951
ResNet50 0.962 0.962 0.961 0.964 0.967
DenseNet 121 | 0.970 0.969 0.965 0.975 0.976

O #1031 JuadY) 3 galll « COVID-19 ciiaai 613} gadla (16 ) Jgall
s Accuracy ¢« F1 score (uslia b 2l alic) Je Juas g EfficientB5
s Specificity 2 4ad alic e DenseNet]169 Jwas iy Sensitivity

.Precision
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s daal) [ gpall diiial —6.2
Jemi¥l 3 il dgmall el e A jaal) g 3lail) qaan olaf gl (7 ) sosd
¢ Accuracy « F1 scoregulia b aill abef e Jas 5 EfficientB5 o\S 214

.Precision s Specificity«Sensitivity

Model Fl Accuracy | Sensitivity | Specificity | Precision
score
EfficientNet BO = 0.791 0.920 0.825 0.941 0.765
EfficientNetB1 | 0.730 | 0.8965 0.787 0.920 0.704
EfficientNet B2 = 0.794 0.918 0.848 0.935 0.755
EfficientNet B3 | 0.791 0.919 0.833 0.938 0.760
EfficientNet B4 | 0.792 0.922 0.819 0.944 0.774
EfficientNet B5 | 0.821 0.932 0.840 0.950 0.801
EfficientNetB6 = 0.789 0.917 0.846 0.933 0.744
EfficientNet B7 | 0.781 0.916 0.816 0.935 0.753
ResNet50 0.778 0.917 0.790 0.944 0.767
DenseNet 121 A 0.783 0.919 0.804 0.944 0.770
(7) sl

3@})%@‘@#&‘)3“”#@_6-3

5 el g sad A geall e L paall z3laill maes el adly (18 ) sl
oulie 8 ol Jhel e Jiaay EfficientB5 oS alal JumdY) #2350
Ll Sensitivity cus (e 2 el DenseNet (is L Accuracy « Flscore

.Precision s Specificity cus (4 dad Jlef Je Jas EfficientB6
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F1 e s e .
Model score Accuracy | Sensitivity | Specificity | precision
EfficientNet BO = 0.820 0.898 0.797 0.940 0.848
EfficientNet B1 | 0.748 0.862 0.721 0.922 0.788
EfficientNet B2 = 0.812 0.893 0.790 0.937 0.839
EfficientNet B3 | 0.817 0.895 0.797 0.936 0.841
EfficientNet B4 = 0.828 0.900 0.814 0.937 0.849
EfficientNet B5 | 0.838 0.907 0.817 0.945 0.864
EfficientNet B6 = 0.815 0.896 0.774 0.948 0.865
EfficientNet B7 | 0.803 0.885 0.790 0.926 0.823
ResNet50 0.817 0.893 0.811 0.927 0.827
DenseNet 121 0.823 0.896 0.818 0.929 0.831
(8) sl

;i) Addla -7
Drpaill Aladiily COVID-19 apdii daslua 8 5508 3355 CNNs < ekl
all laa 2107 EfficientNet dlile ciia WS, [20] RT-PCR - & jlis 2kl
Jsall Lulia 54835 F] score el e EfficientNetBS Juas .panill b
sall dpa gl g duubua g 4335 F1 score el « COVID-19 I aglayy)
Ly oS 885 . AY) &5 )l el sual 3835 F1 score el ¢ daall
ekl s Ll aiuls 1 score el YA (e unse o WS U))si Y Chiadl

caiail) U8 aaad ¢V (e dlle G gl

AL Tl 2y ) (5 gaall Cadds aay « COVID=19 U558 (pn 5 b Lad susy Ay b
a4l e Cliadl Gy jall Capial axe Cpaay of sl o Gang s 3aaY)
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s EfficientNetB0 » EfficientNet 48 Ga 35501 gAYzl
aaall b zisa jual s EfficientNetBO of o a2 )l e EfficientNetBS
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Evaluating the Implementation Success
of an Enterprise Resource Planning System

in the Context of Higher Education in
Syria: A Case Study of Al-Baath University

Eng. Feda Jahjah Dr. Mohanad Rajab

Abstract

The importance of Enterprise Resource Planning (ERP)
systems is increasing in improving operational performance and
enhancing decision-making for organizations, including Higher
Education Institutions (HEIs), which have recently begun to
adopt it to manage their operations and produce high-quality
outputs. However, ERP implementation faces a high failure rate,
and user acceptance of the system is key to successful
implementation. Therefore, this study aims to identify the factors
that affect the intention of end-users to use an ERP system,
including the financial and human resource units, in the context
of higher education at Al-Baath University, as well as to identify
the factors that affect the acceptance of using information

systems.

It is noteworthy that studies evaluating ERP systems used in
higher education institutions in Syria are very few. Therefore, the
study proposed a comprehensive evaluation mechanism based on

three models, Delone and McLean, Task Technology Fit Model,
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and Technology Acceptance Model in evaluating the efficiency

of ERP systems.

Data analysis was conducted using Structural Equation
Modeling (SEM) with SmartPLS 4 software to analyze the
variables under study. The results showed that the ERP system at
Al-Baath University lacks quality and availability in all
dimensions, and thus the study provides a set of
recommendations to enhance the availability of the studied
dimensions through proposed mechanisms, which will ultimately

lead to improving the efficiency of the information system.

KEYWORDS: Efficiency of an Enterprise Resource Planning
(ERP) system, Higher Educational Institutions, Dolene & Mclean
Model, Technology Acceptance Model (TAM), Task Technology
Fit.
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Improving the peak power point tracking
of photovoltaic panels using fuzzy logic

Abstract:

The energy needed by the operators is considered the most important
constraint that enters into the design and implementation of alternative
photovoltaic systems. Changing loads causes the addition of more
equipment and thus an increase in economic costs. In this context, energy
reserve problems appear that express the ability of the photovoltaic
system to secure energy with changes in loads on it. In most cases,
additional panels and equipment are added to achieve the principle of
energy reserve, but in these cases it will require an increase in costs and
an increase in the size of the photovoltaic system, The research presents
routing for photovoltaic panels using the Arduino development chip that
is able to pursue the maximum power point of a moving solar panel with
two degrees of freedom so that the largest possible amount of solar
energy is obtained, depending on the hybrid fuzzy logic as a decision unit
in the routing process so that the hybrid fuzzy logic improves the
accuracy of routing and reduces Steering errors in steering systems that
use differential techniques to read sensors. The results of the research
show the ability of the hybrid fuzzy logic to achieve steering angles that

improved the power resulting from the tested board by more than 28%.

Keywords: fuzzy logic — microcontroller
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