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Abstract

With the development in information technology (IT) field and the importance of modern
technologies that have helped in the development of several aspects in our daily lives. This growth
is expected to continue in the next years, for this reason it was necessary to pay attention and
focus on the research and technology aspect to be in line with this revolution in the field of
computer science. In this paper, we focused on solving a problem that many graduate students
suffer for, which is the lack of a clear methodology or guideline that is concerned with the research
side of graduation projects for IT students. Which always leads to a significant delay in the
completion of the project, in addition to the failure of the project to appear well, which reflects
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the ambition and aspirations that the student aspires. A clear and methodology has been proposed,
which is a clear guideline that should be followed by the researcher or the student to obtain a
project of high quality and scientific value with less time and effort. This methodology was named
IMGSIE stands for Introduction, Methods, General, Specific, Implementation and Evaluation. To
verify The quality and effectiveness of this methodology, we conducted several of questionnaires
that included a large number of professors as well as graduate students who have a direct
relationship with information technology projects. The first questionnaire was for those who
completed their graduation projects without using the IMGSIE methodology, the second
questionnaire for people who used the methodology. The results were highly satisfactory for all
students who used the methodology in terms of the quality and speed of completion of the work,
in addition to the clarity of the work plan and knowing what the next steps should be taken.
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Abstract

The study aimed to identify the level of hardware components of information technology,
software and databases owned by private banking institutions, also determine the impact
of information technology in improving competitiveness in private banking institutions,
determine the level of competitiveness of private banking institutions, to achieve the
objectives of the study, researchers used the descriptive analytical approach To suit the
objectives of the study, where the study population consisted of workers in Al-Aman
Bank branches in the city of Tripoli, three branches of the bank were approved, with (15)
forms for each branch. The study concluded that there is a significant and statistically
significant relationship between the physical components of information technology used
in the bank and the improvement of competitive advantage, where the value of the
correlation coefficient was (0.515), which resulted in the presence of a significant
statistically significant effect of the material components of information technology in
improving the competitive advantage, which reached its value. (26.5%) The study showed
a significant and statistically significant relationship between the software and databases
used in the bank and the improvement of the advantage The value of the correlation
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coefficient was (0.527), which resulted in the presence of a statistically significant effect
of software and databases in improving competitive advantage, which amounted to
(27.8%). The study showed the existence of a significant and statistically significant
relationship between human cadres and improvement of competitive advantage, where
the value of the correlation coefficient was (0.681), which resulted in the effect of having
a significant and statistically significant effect of human cadres in improving competitive
advantage, which amounted to its value.

Keywords: Information technology, competitiveness, Al-Aman Bank, statistically
significant effect of human cadres.
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Abstract:

Expert systems are one of the most important sciences of artificial intelligence that offer
programs specifically designed to take the place of experts in a particular field, and it is
possible to consult these systems when performing a specific work in the field in which
this system is specialized. The expert system in the field of medical diagnostics plays an
effective role in determining the cause of deficiencies and sites of weakness in complex
cases based on the symptoms observed. Expert systems can be used as a tool for medical
diagnosis based on patient data. Systems of expertise can represent the way diagnostic
experts think. The aim of this study is to develop an expert system for diagnosing hepatitis
disease based on production bases. After the production and formation of the knowledge
base and the inference machine included in the system, using the forward inference
method in the diagnostic system. Hepatitis disease considered one of the most common
infectious diseases, due to its seriousness as a deadly and difficult disease that is difficult
to diagnose. The project provides a medical diagnostic system for hepatitis with the most
common types A (HAV), B (HCV), and C (HCV). The performance of the system
evaluated by presenting it to the specialized experts; it was found that the system and the
study achieve high efficiency and accuracy in diagnosing hepatitis.
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Abstract:

Traditional education depends on a set of basic elements, the most important of which
are the educational curriculum, the lecturer and the student, but these basic elements have
been added to a new element in distance education, which is the electronic environment.
During the COVID19 pandemic that began at the end of 2019 and the rapid
transformation from traditional education to distance education and the involvement of
distance education in implementing pre-prepared educational plans. This rapid
transformation, in which the elements of education were not developed and not prepared
in advance, led to the emergence of some problems in the educational outputs. Distance
education, although its basic elements are the same as those of traditional education, the
method of implementing it differed by introducing a new essential element, which is the
electronic environment through which educational plans are implemented. In this

research paper, the most important and influential actors in the educational process of
distance learning and the problems resulting from this rapid transformation will be
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studied, then find appropriate solutions to keep pace with the development in the
educational process, through an evaluation study of the experience of the Faculty of
Science at Gharyan University. The results of this research will be useful to implement
changes in the educational system and to meet the requirements of modern educational
standards for higher education.
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Nanotechnology and modern technology

A study of the uses of nanometric materials and nanotechnology in the fields of
communications and information technology

Ahmed .S.M.Agena
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Academic University — Tripoli - Libya
ah.agena@zu.edu.ly

Abstract

It is known that Nanostructured materials are engineering materials in which the crystal
structure is composed of grains with a size of less than 100 nanometers. Due to the small
size of these particles, nanomaterials acquire new and good chemical, physical and
mechanical properties that differ from the original engineering materials. For example, in
some engineering materials, the value of mechanical properties increases in terms of yield
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stress and strength [1]. Some materials have also acquired new features such as their
ability to produce electrical energy and increase its storage capacity. As well as increased
sensitivity to sensitivity to some chemical components.

In this study, the use of nanostructured materials in the field of information technology
was investigated, where the study dealt with the process of technical development of
devices and equipment used in this field and the impact of the use of Nanostructured
materials improving the performance of these devices and equipment.

Through the study, it was found that, Nanostructured materials can increase the
effectiveness of these devices and equipment, and that they will be the future base in the
development of these devices to reach optimal performance.

Keywords: Nanostructured materials, nanotechnology, information technology,
communications

darial) .1

29 1 Bl e sald) aladiil o cnanotech o lyylaial Llals <Nanotechnology il 4.
o daaiall oaglyi€all Cangll ) il il LN aly Cheag Jof Ll A liall (e el sk
el Dléy (Alls clanally Beal) and 5l cilatiall aian die Slially Ghall @il asilly syl
Cun ) 48 mlbiad ddsed SST Chiay gy @ <Y 3] [2] Ldiial) S dud auls Ll V)
- iasili 100 () 1 e pamg a3 93 55k S5 gl Al salal pladsiad gl e e

NM= o Lalid) Gl Basg 055 Guny 13s spnall 53 alainly sty Laad 5l 408 S5,
rclid G ) Lyiegilll Glawad) Caiaa (Ko ale K0 (LA 0w bkl (e ¢)s) nanometer
Liagill)l Glasenll Jie Angend) 2l bl € Ciemt Gus Abnglly Ligumall jeg Digamall clinial)
Gl Jadt dusamall e Liegill) dgall o s (b clugne Gliia Ll e adsd) e sl il
OsSE Ly - (Aadlly cadll Gliga) diaeall Ljaesilll lasantly cupdgdll lisag duig Sl A jie sl
Lyiaglill Cl¥) Clishas Jio Gedia decad)) Ljiegilll Clawall o dimgll Ljiegilll Glosesl)
OSas (lifigpll i dugaal) cligal) alaal ae djlaall AL Ljiegll) dlsall alaal (Y Bl 450K
alaal Jelas (1) a8, ISl .[4] 3y 453 Jaagiy sl gl e Lgaall Lulal) lidill gasanss
ailal) dgall JKals alanl 43)lhe &gl slgall ans SIS

4] GAY) Alal sall alaals &gl Sgall alaal 4l 1 J<a)

58

Copyright © I1STJ Ad giaa aalall (358
Al 5 o slall 23] 5al) dlaall



cila glaal) 4 (391 alall i gal)

SGTG . T N

- J“ a\,&;\, Tatwratial S i T Jeariad >

sulal poleg Sloglanll Agial Jgil alall sasdall RﬂJUS‘ a""b - QUM\ :\5\.'\33 Z\T}"s I S T -l A
22022/2/22-21

AS Gailad (ge Laaal ST ) 8 Baaall hilly ciliial) (ailaad i s pral) GUadl 13a b
Ul Laglei€s DA e waall ol g Jlaal) gonage suna aalie aladiu) a3l by alal

S ailad 3 cilatially Agall alasiu) GV s Cun gl 4 Jlas G Bus 55 Gasis asil) ol
sbpally elueslll doadiil) cVlaall (8 Saaaia Bigaly OlSiay palic dilaaial die & (oA e 3
[Slsaasnall Lo g5t dusiglly Lnslonills
lgad ) (3% Conveal @lliy Lalaia) cilupall ST (e gl 4 Jlae & Slai¥ly ciluhal) canal S
Cilig 7Yy Alaasly duaall Lavigh @iy b Lo sl e waall b Lgalatial L) o Cus 3al
-hlly
Gs ) Sl e aall i 8 ) Lasldl) dacliall )6 dliay il Ak ied cdiaall pslal)
Lsgall Allad Ysla il A 355 o Sass (ASLOg ALY Y LaY) duavia N lae (po el 3 Liled 53
Sl A Ko Ay AN plaY) G Jelilly I pagiy ledindly dalall dDigiul 8 5L il
Al b seli€ il gyuly S5 el 058 A Slednad) Sealy Jisnel) wiha z ) e gpaicad)
Llaadl) (e maall o dale gl dilie cudi diysl) sa b Ll Lgilanyg (e il 3 (ad g d8U)
ol Jainall ulail) e Bymge HISH Liad 485l jigin LS ccWLaly) dakl 8 gilil) Gy dalaial)
etV cpant ) (s25 8 A Aliiadd) lad) AalSaly VLanY) Al 8 b)) Laglgis
6] .ada
1t Gaalid) (pecd Ul Ak s

Nanostructured materials 5y gilill Sl I3 dwnigl) dlgadl —1

Nano machine 4 jiesilll YY) e silill Glaeally Bga¥) -2
Nanostructured materials (g5aglll As)all (oSl il dawaigl) algall Nl

sl 100 lgana s2e ¥ sl ol daljio duslal s e Hlae Al LeaSi 5S daia Jga a5

7] aakaa dts;z\ 3 e gill) dlgall 2. S
5% &l yaic (C) —dusiasilil) Gilall Ghyl (B) — griasilill Sl 53 (alua il asaDll yuaic (A)
i3l 3l D (E) — o) o) 1Sl 0 Liagils G (D) = diagil ol & o S
CiaenTil) 20uaS) E (g0 Ay iagils A0k (F) — 2ally dgandd) 4o i il

59 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



cila glaal) 4 (391 alall i gal)

@ o u‘ Ay el il gt

SaITES o smaladl asle 9 e )

it g Soglaah Ayiaa Jysh g 3B ;\.JJUX\ ;\"'“b - ‘;'L‘Ju‘ M R.JSS I S T IJ A
22022/2/22-21

:\:Ulaj.'\m\ Agal)l laa

Ao pal) A siagilill Slsall (1) 1 SIS laliia o 2l Aoty lid SO 1) Ao jiasilil) algal) jalas Chinaly
Daa e ge A3l Ljagilll Glowsall Jie Leliall lleall (550 mieS Buaje lgali) 2 Allg «
A yiasilil) dgal) (2) ¢blad) B Jie Laaulal) Cldeal) Gmns Jiag @Y Sllees plalll 55 5kl
Ligeyall Glasdaill Lgllaal) pailaddl (e o Joaall Hadl U8 (e lgraiad 23 Allg cLusnia dacadl)
Nano-Particles (NPs) i gilll cilasally o Glaly ¢ anh <0 damiall Ljiagilil) alsall (3)
Ol ey ey sl slually Clilgially cbilully cydally all G dlual B lede iall (Sar s
7] asaly e 0585 L W daiiadly cdpajally ¢ orde (S8 Gaas A NPS (G G4

Nano machine & iagilll 5ga¥ls ey : Wik

IS Al cilisa o aaiag Jaill Gl (SalSia ol 3950 Slea’ Ll o il seal o) Al Capas
Saglill anas las ARy Spiea e (e 00K <Olea e o Lyl el G o oS cale
¢ Oladiay el (585 cdaasally W La¥) Jia el (g5inn e 5aama daga el Lo 538 ()5S Gy
dia il amall e 8pamiaq lall s (555 Basly (Sl Sl o st (A pleally il S [
8] dens Jriag 4 Aol

Ljie il algall Ll aoigd .2

iy elgd ol Gl pag A jia il dgall Calidial dpw il llll (o el Liaall ) Al el o
Lghaeeth 2y Al dRyylall s clldg dnd gt iy Bae 8 puag reiall (o s dalial) ALK 4 yie L) ol gal)
ziliy by JSLa o (ggind Ljiagilil) dgall 53 il sl oL Clsla Cilay Bac H Ny .l
L) eha) b lgaladnn daulie

[0 asnigh algall (e legi T1  axd 558 Ao iagili 8ale 705 Slily e clgaiag & Al ULl sac 8 (ggias
) i Las inslon ddaily ddbay Al (ailad Biw ) deas Lo o dsall 038 cilily (e
bl sacl b Algs Ll jde (e S

daulsy et oSar (Aly cdalie 058 Gl s Clile ) lebisats dagilll dShell poes 258 o
Joeanll i QAN U8 e lganiay @ ) ililadl a0l (6 cclld e 3lle . allall elad] paan 3 Gia )
Glad) ehal b lgalasial (e @llig gl gal) paand dumacagilly &bl ilasledll (10 2142 e
cAolgi)

4 i gilil) Slgally 3L A ciliudai .3
lie ¥l Bae by cileliall (he waal) 8 JA dujia il algal) SISy L A o S8 (g L] LS
CYLaVIS dg plYly dlesll c¥lally 4SSl ClaeallS dpsigh) Lgias del)3lly bl digal)
A g aadind S cV sl pal g (3) o) JSally L ciltigng g Zndall cilg A lg Aaganl) duariglls

e s S

60

Copyright © I1STJ Ad giaa aalall (358
Al 5 o slall 23] 5al) dlaall



QLAJM‘WJJY‘;AM‘JA:}‘” o )
GTS il es =T

~gutall poleg Sloplaall Ml Jgi alall saiball RT.UUS‘ a""b - QUM‘ M 2\,}.‘5 I S T I—l
22022/2/22-21

L yiagilil) Slgally g3l A lgadas 3. JAN

Cilaglaall Ay Y Lai¥) Jlae 3 A e gilil) 83gal ]y dsalls dalad) Cliudail) g Canall 138 8 Lags Ly
Hlgie Jlaal 138 8 Aidal) laladin) G 75 4 Jolaie (53l

sgal) dallaag clipanll (B 4 gilil) dgally SigaV) il 1.3

dhiras dh)yd) o drpend Al mhaul) o (uSaiall gl Ll e Slie s jageaill () aslbeall (g
D)l gaall (an pan ral (il L) eguall oasall Joballs daya¥) oda il s
CH A i 38 Adlide dunge Jlshal i W ygeat vie 23l (6)shl) a3 dlsall mhadd e ggual
alaiad 3 1305 L Aadd ) iyl deliay pgaail) U JSlie Bae angl 3 51 (lgagiag aiey gl
s ple (S8 L)l el aladiuly sl Baga 3 Baelioe deloe 058 A fiasill) Lad) 3 sl
Ljiagilll Jgall Glegandd Koy ([10]pals IS Sdall Jlaall & el andiially aslond) joguanl)
Laa cdlafie (360 Cumy Citllagll Saaie Aujiagili jgeal Ciliale a3 (f ddlidal) Gailadd) il dabal
i Llle By Jailussll daeie pgeail) Slad) Saall (e daa

dpcplina) G paall 208l e 4 gl i (e sl saxia gl (Jesedl) Slen ) Dl 05
O el Glisa oo Blie allaall paall 0usY Ljiagilill Cilaseal) o Cung Lysldl) diginal) ¢ Lualy
bl Gl gl b aaly 3t e Lgalaiad o513 Bl bl ) eally Ul ypanll s
Gl Lhasyy Bl yygaail alasinly jseall dalles dilee Jges Laa ([ 11] sl 3 SISy Al avnl) 8
(4) # IS b miage a0 LS L sulal)

61 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



Cila glaal) A8 J gY) palad) paigall

® ol f i e

SaITES o smaladl asle 9 e )

euwtall pleg Sloglaall Aal Jo¥ salall saxball RﬂJUS‘ a""‘b - ‘;'L‘Jh‘d‘ :\55.'\33 :\,.\SS I S T I—l A
£2022/2/22-21

NIRF tomography
Cy5.5 SCC T tumor Normal

. \ z (quenched)

PEG o /
A ‘ d ' 2 V4
/ f
Q. s ==
N T2 weighed MRI
7 N &
J f 2% \ SCC 7 tumor
' MMP substrate

PCM-CS (GPLGVRG)

10] sl zgmg dayd o Afiagilill waall wuul sabe 5 4. <)

:4ufl g <) AUl ¢puiaty ) (Jlae B A jiagilil) Sgal) il 2.3
duh G saclusall dlod) 28Ul malic S JSE H3ads Laal) 8l jalas (& clankn gl 48 aas
Dlaais Baaaiag dadas A8l joliae skl Byl b elalell (e duaal) Canyy allad) 3 Bl iall 8Ll illlaie

elly e Jliey 4l Ao dned) el Juling daUall ePlgin) Jalal Jlug culs ) U ghae

NANOSYS (‘1 4l duwad dald—1

5 LS ey Osl) A dpsed WIS (Sl Dl e o saaal) dawedll #I60) SU Jaus
(5)¢) IS s

2] Apas 0ol Ahdd dasadt IR 03583 gl ciliga o (gint sauoal) dusedl) 151 DU 5.8, J<al)
Sl Llle DL o 8K Bl daslie ld A€ Ljiagl il e it WL (gialdl gl
L A N e U Lee ¢AtilygSl ASAN 6 Wl desdtied])

Al g 2 Lee 3eliS ST US8 ol ) pundl) epia Jigadl Bonsadl) #1113 ) 45 e S
il b adf B ll) Al @3 dasedl) LAY 068 o (e i) 8 Gal) Fand) et
Ay il <3 e Lgaiat (Karg ALl dgaadll aieatll clilee aladil Lgi€e Cun caSll b s
S eUall ALE 558 38 Aliieall Apsadll ¥l oF L Baall a1 s Aleaiidl) 2150 e Yy

62 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



cila glaal) 4 (391 alall i gal)

G gulad) agle g
Ay 903 Anala — e plaal) AuiEs 441

SOTEG

~guilall pgleg Sloglall Aad Jg¥l salall sa3all

22022/2/22-21

ol ALE o) dsliv b -2

Sy Jgandl Sigals LS Citlpell Jia Alganal) i sV e aliie (a0 (el ading ¢ peand) 120 3
le Jiads 3 o) saley AL clyladl e ) sl I sl 3 a¥) eaaliall Al S bl

5 ~OH 5+ H U cilipdl ddbiay S cdlelis

(S PRPAREN: [P R | N | R PV F VAL P L S

5¢aY o3a

paAIE (Ohel) Al Aadi dge Adlad)l clUadl ardies
Lebisang daall 3an Jgadl + Li + / Mg2

b8 A delia & Djiagili dlga Bac Caeddiial) M

Ciyelal 38y [13]gadll AL ol asilll cilylad 35 MgeS Si [ C &l (e Faale) 8lsil) 93 0)sSibacdl)
(6) 4 JSEIL mage sa LS AUl o)Aty aosig (el cillee A 50€ duleld mibul)

4 5% ST sl (e degimn Al ) G cpladl g )53 20 3 of insall (e gl Cas
oo Aeginn Gl gy 3 clladl Laiy Wil (e %6.5 duasiy (g3 i3 Y o 5,0€ 23U Sid de sy
el Ale 594) 7 52.5 Gawy Jatiaty Juinia 38U 38 4 (36K 0505 OS] (e A0 D el Slsa

2000
1800 |- A
i e SiiC
1EI:IEI: A s S
. 1400
T 1200 A
a : ‘e,
£1WD- ..
= & .
E" Eﬂﬂ.— .‘
7] A R * s e
2 e0l *ere g,
S | s
400 |- s,
200 |- 4
i A &k & & & A A 4 A &
n 1 1 1 3 1 3 1 1 1
| 0 4 B 12 16 20
Cycle number

O A sian (als Si sl (g degiias (25) Dange Ul Lgy il cally oyl Ciliaie 6. JSAY
121 Si [ C .oysn U (e daaala¥) 85l 93 (Sabuall (g5 3l Syl
JSAN ([T4]byllall Lngal) lladY) delia 8 (55 Ul Lithium—ion s asflll jaie andiul LS

(7) &

63

Copyright © ISTJ

ida sine wolal) (3 gia
Al 5 a glall A4 gal) Alaall



Cila glaal) A8 J gY) palad) paigall

® ol i a0

SaITES o smaladl asle 9 e )

euwtall pleg Sloglaall Aal Jo¥ salall saxball R‘JJ‘.}D R""‘b - QL‘M‘ M :L)SS I S T IJ A
£2022/2/22-21

oSe ((LIMN1.5NI0.504. (i) L5 silill dsall (g Lgoldadl cumina A culiylad) o el cyjelal s
Glpladl & el 4.3-4.2 il sga 5 Al @l 5.0-4.8 Gl Sia oadll sga led 2y o)
Lol clpladlls &)l 7 25 dandy 4byesl) d8all ol das 52 WS cdaale dga (0 degiadll
J15] o) cygn 83l goilly adl) Jaaal dille liSe] g Ay gulill o gilll (ol (1 Ao sinae
gadaxiy cllyg (358S)) cbyUadl L) Calail) Lgia pinay () Ssall gkt yialil) 018 ¢ (980 il
b @ A clpladl o AbaSy ) palsdll (ald ekl iy [16] g sl agrisasl) 208 Bale
G dem dlle Aol 3lseS dnsit 5538 Ll 030l %08 Ly (5l asainagl) 2aS) aley ) Lgulad
(8) Sl zemsa 58 LS Laba [ sl e 206.9

240 240
1 slnia ) dystad) allady) [
230 - } - =230
55 s ) Sy U it o
o s 5
220 4 =220
%} 210 4 L 210
.JJ 200 - =200

o

%; 190 - 190
, 180 4 MJBD
jé E a

] 170 5 F170
= 160 4 -160
150 L 150

140 . . . 140
10 15 20 25 30

o
o -

s o 50 s
psizasly) 1) Bala Blasall sfilll LS (0 Ao giemn i) il Ul 25l eSl) 30l 8 d3lke 8. IS
(ssinall dan i Bale] 223 [16] sauadll) slhie e gl (a5 A e gilil
Gy 5 2 pa [ ual A 166.3 alis dlle jyin 558 cujelal Wil (f salal) o3 Jans 8)38 Cpns Liad

el gyl e b as [l e 155.8 dillaal) e disal) <l Lai Lo
OsSib a5l e (ggimt il z Uk AMPrius A8 cuald psfilll (ol il el Jlae A5
Leie Cljae Baad llig ¢dallall ZLS Cun o Baaa gl i 0sSbud) gl L Apadal) cudhall 5ale (s Yo

64

Copyright © I1STJ Ad giaa aalall (358
4ill 5 a lall A0 sal) dlaall



cila glaal) 4 (391 alall i gal)

e s R N
SaATS e e BTN

22022/2/22-21

LLaD (oS bl G a3l et LoD oSl (e 3aly (gl Jai gz liad agdiad lisd sl o)
oaliing 20 OsSbadl Y Wla G Bal GpSibdl e aains bl slaal aay edaadl egud Lagilll ol
Cugh o bl L5€ dejun 361 jaen il qasis [ oadi 850 IS g psdulll cilis (385 (e
18,171 ((9) a2y JS&l) 090SIL Alall (gl (e Liagili Cilasen (o goiean 35S AMPriUS 455

QU AuLaY) Allald) a) 3 g8 gy

— BT

Al A e s ol

1 g A S A

(®)

)l (a) Ll (eSliadl 5abe (e desiian i) Ly ) asdilll (s ljad Aslall (oS 9. (<)

LAl @hyall Jadads sy (D) = [17]050S00 dallaal) L5 il GsSbadl Slasan (0 gsiae b il L
[18]awill 5 adl) clygn ol (oSl QU & Caaas

al Vel (el Ly atiay 1 A8 G8ES e (gging Y 09 S05 (el 35S 0 (g a2 e
oo ddaay Lo 25 Basasall Claaall aladialy 4ali) (Sag dplhad) jee (e S JS& Gy I Y
85 853 500 2y Wguind (sa /80 Auwy Jains wiljlladl 038 o Laglg€ill delia b S Hlaa)
Alganall 5)gad Gl e S
0o Allad 3l Bae GlaY) sda il G Lagfll) ol Aujlay sl Ciags Asale il Bae Cupal
o gt @bl JE daw o lgie clglladl delin b Aujie sl olsdd) Jid 5 ) el
eJineaall Sljlas (& asfilll o cilijlar B8 agel) (B (Kl Lcuply Sl (e Ailge iy S
J18] - daé Lgiama 2y Caguss
LAY Jlae b Al dgally il 4k -3.3
e b Lualdg ¢ sl LnglsiSs Clang (e L) dalail (e daddl) Jua¥) by wiy o aBgiall (e
plasia) iy calinall Y Lany) dalail s . Lo aSanlly culibul) Jay) Lgad iy ) Zle Litl) clulaally b g Sy
Sl Gub e i gl el (Alg las Spiall a8 ARBa WSt ddee )Y Ljiagill) alsall
LS A Jlal¥) sy Jpanall Cilgl) lSas skt 8 st Laa L5alall Ly 3 sgiall o 2303

65 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



cila glaal) 4 (391 alall i gal)

e Lad) Rontiateoumnl
SaATS s e ST

22022/2/22-21

Ll desiedl (Sensors) clpdivdd) deliay Llally Gl c¥lse & gl 45 Hladiul 3
[20] .dosie gill) ymdiesall JISEI 2a) maagy (10) o8y JS&g [19]40daline 5,681 culsgall

Ly gl a_a\ -10. “
ddayiall cDlaglly 43 5agilil) cilalleall 4.3

45 <8y Jof slaing oijiailill da8a) cilalled) Sl claa Al GIGEN Bl e sasly ) calS
30 Lo gsins oY) Intel @, ol cabinadl b JalS z i) G alad) 138 50 Glie datie gl
8 Basasall gyl adle o gring el Slea b ol lladd) o pslaall (ag edad 1 il
A3, dada 24-20

52009 ale 3. siasili 455 ¢ iagili 65 & ¢ siasili 90 e Tas — Ausiasils yginiili Y ey
1221 (11)dsad W kil [21] 2011 dle b jgili 22 & )

TMA AuNPs
Giasili syl 11, J<al

daeal) CLALEY ae gaall DA (e ¢ Sl duagill jiaie B3 400 s chal e 528 @iyl il
Bila ) 48Layl (NOR 3 NAND 5 NOT dikaie cililgy sl lgaladio) Koy Xy claslaally 4 yiagilill
e ) lara Ll Gigaa die a Jaal) B eied B BIS) e Dl gl of WS L2 Coas

((12) 8y ISall A Hasl).[22] Sl ) ol Jaad SIS Lgi€asy Lga 5
pill LAY 8y8l) Ao Blaall o 808 i A bl (gan) dyiegilil) Asn,SU b sl ae
Ol Gue ) 2l IBM 4S50 a3 g pullly i) syl ill Jsiee med s DA o oaslsiSill

66 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



e slrall A1 (3 gY) (alad) yaigal

SITES b S

- J“ e\,b\’ Tmtrrastismal et wnd Terlssiay Jemraal >

~guilall pgleg Sloglall Aad Jg¥l salall sa3all RﬂJUS‘ a""b - ‘;'L‘Jh‘d‘ :\55.'\33 :\,.\SS I S T I—l A
22022/2/22-21

Chsiuili A oSl o 5l dijiegilil) drien<l) bl aladtals chgiuyiln el Gelabads ol
~OsSbadl

L NOT b NANO

V|
Drain R Ao pp
= v A :i R, R,
A Gato l v, 8 o—p— v
Out Ao je a
T 4 | v
Source 8 Out i Out
03
—— 03 SI— 03 p—
P —
02
i 2 02 E 02
¥ 5
§ § §
- > >
01 01 0.1
ey ’
A — .
———
0 0 0
0) m 0,0) 0.1) (1.0 () 0,0) 0.1) (1,0) ({8}
Input state (A) Input state (A.B) Input state (A B)
d f
Hall adder v, ,  , V, 20 aSum —_—
R, R, ® Cany
A " 15
s
1 4
— &
R, R, R 1.0
P—@;ﬁ S 05 —_—
B I R, R, — - : o ey —
0.0) 0.1) (1.0) ({R)]
C Input state (A B)

&) AV ey (LY 8) 8l ALl ase )l ¢ @=C ad) Cacat 8lag Adlatall sl 12 a8, (<A
Ll Cilasnll Giliga (e daeaal) Lkl @ilisill NOR (€) 5 NAND (b) «(NOT (@) 2 ST o Jas!
[22] (wlaglaad) 5 sl ¢ ) ygi il all) dsaeal)

Grasils sl IS e il L aaly il olidy (@il ddye Ljiasili il dic IBM psensi prin
b el Bl cudn i 0o el il gai e ling «iagli 30 s alshy ¢ iagl 1.4
Gl PlyeS ol e Jaugl) (8 d853Sa Lokl o iasili 10 JJos Kl ¢ lall g dalyeS Uadl
051 el o aVall Hilal Calily Jsdi agiss b)) e eiall 138 Ciad (g35ee <
nano-sensor 4 iagilil) c)pdical) dclia -1.3.3

JCall ) i) e yia il cpadial) Jlae (b desdiead) cilindal) o il L 5,Siall ikl s
Olen 4y ¢ Jraglil) Gy las Da (Giaplil) Hledinll Slea ana 05 o) Bgpealls ady (13 .60)
pailadll (e Buns pleil (ulidy CLESY Lyl ilasaally Liiagilill gall sl Gailadll aadse
GLGall i€ o) Liegll) Sledia) 5ea¥ oSa bl dua o o graglill Gubia) 8 el
o Cilug il Jie diide doaea dalse 35ag o) QL) (8 asly gn ) dea dmiiie CSH ddbes)
[23] slall Ly

67 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



Cila glaal) A8 J gY) palad) paigall e i
g .'T(S G gmlall agle Rhswlot-nres }\ﬂ

~gutall poleg Sloplaall Ml Jgi alall saiball RﬂJUS‘ a""b - ‘;'L‘Jh‘d‘ M KT«‘SS I S T I—l
22022/2/22-21

daals cfigae Ailusd Hsundo nll (e dadie 5ysuall .NOSaANg Myung laysha Al gill) Ciljadiess e gana . 13.J<E0
[24]. plsyy L ysaillS

et iy e gilil) DY) 1 a disiagilll el 1) b deadiodd) Ljieglil) Al @3 sl
Lpalsal) Ngally ¢ e gl Calaseaally (A58 due Yl ¢ snSl) & ia il CanliY )y RIS Alal) Lnluaally
240 yia gilil)

alaall gl ddhe Ay L Loy il (he danddy degana o sl o LA dujnagilil) dlgall (g5ia
cgmad) gl e Slmb cdaludl i) oy Baliaall alualy 2l cliliaally Ul ciliyag Al
Aaaall & gilil) Claseaall A Lyeadly Lddally Abaslly ALyl ailadl) Cinan (931 Lals e
Byaciiunal) Lo jiagilill algall (ha Bacly A5 palaal)l 20u€Y A jiagilil) DL 23 Bads Ligas Cihadiss Sy
r sl DYy aoieal) il dlgeud Dl

Ljia gl Sgall Al )yl 4.3

By L ((14-a. J<all) ¢ palh ¥ lae) dujlgie dalaline Y lae (o (oS0 Lanplalina) dlgall ¢ aslaall o1
Jlaall olat) 33k Clial) aues Gowhaline ol dlairall BB aen (5 o pundiline Jlae Jals &
LAY Jlad) A1) ass gl s olatV) 13a 8 35 )l e Lgale Jabesdll adaliadl

OsS 43 ¢ saasili 20-10) zoall anall Glas e ial 5oLl 435Kl dlalinall ilapal) ans sl 13)
pen Bilae i (AT B pudaline Jlae Gl & 13y L (14-b. JSal) aaal) 8 L aals Jlae
ol ) Al ASall gagie ald Jaall A1) caa 1) oSly (14-c. JSall) Jlaad) 13gd Gy cilasal)
(14-d. J<al) olazy)

Yen [Pws Yo

e |mg| &
b) ¢) d)

[25] W) cendainall L300 ~yd 14,04
ade sl Ml ¢ pshlinahl publin & L) Lkl ) ol el alie slud) 13a

sl el 13 il sal (e il 138 auay (sUperparamagnetism @il sadalin bl al

68 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



Cila glaal) A8 J gY) palad) paigall

g?T(S P TEN] Ry 0 0 s

2 gl a gl g ottt

R ey Sl 4 oW el el 0 90310 daaly — il glaal) A A4S I S T I-l /\(
22022/2/22-21

Liaslsiall 8 Lga g0 Bpnslaliialil) 48 ilapusnl) Canli o a3 il 0 ¢ (9380 s (0 L Apelalinall 5,813)
[25] adally 4 sia gilil) duganl)

25ell gl Jshall (i o5 8 Atiguiall selal) e adias Al 5 Adbiall Lgells ddagiaall Gal B dusillyg
() sk oaldl) 3)3Y) ) (DVD) self 3 jaa¥) ) (CD) el (b ehyanll cont dad) (e paiiicadl)
Jainall (ga el pag aape siasili 320 X 160 52 iV 13g) Ball ana aly Cus ¢ (Blue-ray discs)
Gl aladinl g YY) aaf LGl suas G galBY) 8eli b dabiia) ookl Wz of 13
Rayleigh L) jlas lgle e ¥ 2l (Optical Near—Field Techniques) &l cujdll Jlsall
12510535 dasss (ye b il jiagili dams dan o 5eball Gl iy b casa Al ccriterion

Culgally Ay V) Biga¥) delia B Ay Sl Mgall cilalasia) 5.3

Luaigh <V laally algall asley A8kl Labjadl) Y laall o daall (8 Lgalaain gl 4l gk o
o3 ool ey gy Whe 00 L W Cagalall sle Jlae (& gshaiall Sl Al Caaddiud Ny . cuadsalls
Glidee Bang (b derdieadll Ooliadl danyd Yoy Ljie ) duign <) sl il Alasial o cilaladiny)
2yl Blee 8 patieed) Tkl (pe Julilly dertiead)l B8 583 4y s L @llyg (CPU) gl
Aaally 59l Sl S (e degiadll ) e IS AL Bhall cilags b dstill ) g Les
Canlsall 3 (A8L) 3585 WSy ciluenally lesbuaal) 8 L5 g3l Ao €I ol padies LS L ggisll b
Upanall 533200l Bgaly suaal) sl Bgal e wall (el AL Jaud dus (i) HeaY) Al
il auls iyl gl JSa @l Lpadss Libd e (©AY) 5eaVls L)) Cyuallly dlsasal) Cinloglls
oty Byl ST hpm OLED bl jig . (15) a8y JSall ) kil LOLEDS i Liguanl) gguall dic L)
cJohal ey 8Uall il eDlgialy Juiadl 8)50m 4865 aaT (g5 psl 520 Lie W) e Sad claa

4l gadl 5¢al (PO NANOS Beay (M 5813 38, e (gAY dus sy dnsulall latidl Jads
tgsalal) Canlgl) 5 mnlaal) dagl g Gaslal) ddlel e (oSl saliaall) g Saall saliaal) ol DUl ¢an)
& LS (RFID). g 5N wihyall o duig s jilsal) delidas dalall olipgSll dlagall jlal) elliSy
Ply) A gadl) Gladl 8 derdiend) €A iUl de by delia & XS, ¢(16) ) J<a

Glass Substrate

Cathode

Organic Conductive
Emissive Layer Layer

Anode

[27] sall Lo L) &puianl) sl .15, (<20

69

Copyright © ISTJ als giaa aalall (358
4ill 5 a lall A0 sal) dlaall



Cila glaal) A8 J gY) palad) paigall

@ G adal) gty p glll 3530 Rl

g 7 I(S EPWENPRISY ettt

euwtall pleg Sloglaall Aal Jo¥ salall saxball RﬂJUS‘ R""‘b - ‘;'L‘JM‘ w :L}SS I S T I—l A
22022/2/22-21

Inkjet printing

e
l ,‘
F 4
F 4
-\
.
(28] +LeSl Alagall dsfiasil Sge (so degiamall JaYl Ay FNI pal Aol .16, IS

Glaliinay)

L lae e L9 SN Clelial) joghat (8 S H50 Gaali dojia il Slgall o) (i dalaad) lapall (5
Alasiad w313 eV laall 038 b deoiiead) 53] skt (Sass - logled) Ly VLAY Jlae Gl (pag
tJEa) Jue e ey (pag dosiagili Ay @l cliga

iyl 8wy Glai o GlhaS mlladl inCall Al yoal) sl o 4l clisge oladiu)
N el alasinly jseall dalles ddee Jgo Lao  pitall 3 QIS A punl) b aglalinadl il
csmlall lads Lasg

Bl i 2 Lee Seli€ ST Ui slieS ) Cuadl) ssun digadl Dpadll 2l 3 gl A e
il Gl Djiaglil) Al b Ledl) DAY 0585 o oSa - diiad) b ol Lty e
Sl S el

sda ol G asilll el Ajlay Lagads cilladl 5elS (puad Cings dade ciladp sae shal &
L) Aelin 8 e il slpall JISo) @8 3 lyUadl (pe Alled 3l Bae Sl

Gub oo Jie 5l (ebiar Ally s Bl a3 A8all aSail) Llee el Ljiaglill dgall alasia) o
(A JlatVl sy Jsanall Canlgll s skt B aals Las Bald) Bty b eggind) o W3Rl oSal
Ll 3 dexdid) (sensors)cediudl deliay dilaally gle¥) <V lse & iUl 45 aladiul o5 LS
Agephling 5,6l Clasall

all L)) 5yl e Laliad) e 5ynlal) culaill (gan) ey A jiegilill daign KU bl aladnad of LS
omdly ¥ sl ikt DA (e oaslyial)

70 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



cila glaal) 4 (391 alall i gal)

LTS . isTax

22022/2/22-21

dadAl)
io LlisSes RS 53 puieat ¥ lae (b Diagilil gl claladial e dudys 4850 sda <l
BelS e gy sl 038 aladiad o)) iy cualsall 3 Leatid) clalledl) SISy i)y lyad)
0o 4o et L Dliied) VLl aal (e (sSi A gilil) Slgall o)) Ayl Caniagly . laxally gy 028

e saga @l AibiaSy A0byd alsd

el
[1] Ahmed. S.M. Agena, "Finite Element Simulation of a Forward Extrusion of Copper
produced by Equal Channel Angular Pressing”, International Science and Technology
Journal, 48l 5 o111 430 5all dlaall Volume 27, October 2021.
[2] Drexler, K. Eri, ". Engines of Creation: The Coming Era of Nanotechnology"”,
Doubleday. ISBN 978-0-385-19973-5.1986.

[3] Drexler, K. Eric (1992). Nanosystems: Molecular Machinery, Manufacturing, and
Computation. New York: John Wiley & Sons. ISBN 978-0-471-57547-4.

[4] Suresh Panneerselvam and Sangdun Choi, " Nanoinformatics: Emerging Databases
and Available Tools", International Journal of Molecular Sciences, 2014, 15, 7158-
7182; doi: 10.3390/ijms15057158.

[5] Greg Tegart,” Nanotechnology: The Technology for the 21st Century”, THE SECOND
INTERNATIONAL CONFERENCE ON TECHNOLOGY FORESIGHT - Tokyo,
27-28 Feb. 2003.

[6] .Elmustafa S. Ali Ahmed, Harwinder Singh Sohal, ™ Nanotechnology in
Communication Engineering: Issues, Applications, and Future Possibilities”, World
Scientific News 66 (2017) 134-148.

[7] Jaison Jeevanandam, Ahmed Barhoum, Yen S. Chan, Alain Dufresne and Michael K.
Danqguah, " Review on nanoparticles and nanostructured materials:history, sources,
toxicity and regulations”, Beilstein Journal of. Nanotechnology. 2018, 9, 1050-1074

[8] lan F. Akyildiz, Fernando Brunetti , Cristina Blazquez. Nano networks: A new
communication paradigm. Computer Networks 52 (2008) 2260-2279
doi:10.1016/j.comnet.2008.04.001.

[9] http://www.pubvinas.com

[10] Jaeyun Kim, Yuanzhe Piao and Taeghwan Hyeon, "Multifunctional nanostructured
materials for multimodal imaging, and simultaneous imaging and therapy", Royal
Society of chemistry, Chemical Society Reviews,390-372 <38 <2009 .

[11] Eui-JoonCha, Eue SoonJang, In-CheolSun, In JoonLee, Jeong HoonKo, Young Il
Kim, Ick Chan Kwon, Kwangmeyung Kim, Cheol-Hee Ahna, " Development of
MRI/NIRF ‘activatable’ multimodal imaging probe based on iron oxide

71 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall


https://archive.org/details/enginesofcreatio00drex
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-385-19973-5
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-471-57547-4

cila glaal) 4 (391 alall i gal)

%T(éw iy ;3:— et iw Ay IST.Jd }\ X

22022/2/22-21

nanoparticles”, Journal of Controlled Release, Volume 155, Issue 2, 30 October 2011,
Pages 152-158
[12] . https://www.nano.gov/you/nanotechnology-benefits.

[13] Tao Zhang, Lijun Fu, Jie Gao, Lichun Yang, Yuping Wu, and Hoging Wu, "Core-
shell Si/C nanocomposite as anode material for lithium ion batteries”, Pure Appl.
Chem., Vol. 78, No. 10, pp. 1889-1896, 2006.

[14] https://www.azonano.com/article.aspx?ArticlelD=3042
[15] Ganesh Venugopal, Andrew Hunt, Faisal Alamgir, "Nanomaterials for Energy
Storage in Lithium-ion Battery Applications”, Material Matters 2010, 5.2, 42.

[16] Kwang Soo Yoo, Yeon Hui Kang, Kyoung Ran Im, and Chang-Sam Kim," Surface
Modification of Li(Ni0.6C00.2Mn0.2)O2 Cathode Materials by Nano-AI203 to
Improve Electrochemical Performance in Lithium-lon Batteries"”, Materials 2017, 10,
1273; doi:10.3390/mal0111273.

[17] C. K. Chan, H Peng, G Liu, K Mcllwrath, X. F Zhang, R. A. Huggins and Y Cui,
Nature Nanotechnol., 2008, 3, (1), 31 LINK http://dx.doi.org/10.1038/nnano.2007.411

[18] Andrew Plotch, "The Rise of Nanotechnology in Modern Lithium-ion Powered
Devices", https://bcachemistry.wordpress.com/2014/05/28/the-rise-of-
nanotechnology-in-modern-lithium-ion-powered-devices/.

[19] Sneha Dixit; Future wireless technology. International Journal of Scientific and
Research Publications, Volume 5, Issue 2, February 2015.

[20] https://www.openpr.com

[21] https://www.bcs.org/articles-opinion-and-research/nanotechnology-the-future-of-
it-part-2>

[22]  Xing Zhao, Liu Yang, Jiahui Guo, Tao Xiao, Yi Zhou, Yuchun Zhang, Bin Tu,
Tiehu Li, Bartosz A. Grzybowski & Yong Yan, " Transistors and logic circuits based
on metal nanoparticles and ionic gradients”, nature electronics, 4, pages109-115
(2021).

[23] lan F. Akyildiz, Josep Miquel Jornet, " Electromagnetic wireless nanosensor
networks", Nano Communication Networks 1 (2010) 319.

[24] Kalwinder Kaur, "Carbon Nanotubes Used for Sniffing Out Pathogens in the Food
Supply Chain™, 2013. www.azonano.com/article.aspx?ArticlelD=3512.

[25] W. KULISCH, R. FREUDENSTEIN, A. RUIZ, A. VALSESIA, L. SIRGHI, J.
PONTI, P. COLPO, F. ROSSI, " NANOSTRUCTURED MATERIALS FOR
ADVANCED TECHNOLOGICAL APPLICATIONS: ABRIEF INTRODUCTION",

Copyright © I1STJ Ad giaa aalall (358
Al 5 o slall 23] 5al) dlaall


https://www.nano.gov/you/nanotechnology-benefits
https://www.bcs.org/articles-opinion-and-research/nanotechnology-the-future-of-it-part-2
https://www.bcs.org/articles-opinion-and-research/nanotechnology-the-future-of-it-part-2

g 'T(S Cila glaal) 4831 gY) aladl paligall -
7 ! A p el 050 Al
Qemlall agle i
st

e B e it Ayl Amala — cila glaal) AuE5 A4S
22022/2/22-21

Chapter in NATO Security through Science Series B: Physics and Biophysics -
January 2009, DOI: 10.1007/978-1-4020-9916-8_1.

[26] Sachin Kumar, Garima Pant, Vibhor Sharma, and Pooja Bisht, "Nanotechnology in
Computers", International Journal of Information & Computation Technology. ISSN
0974-2239 Volume 4, Number 15 (2014), pp. 1597-1603.

[27] Organic Light-Emitting Diodes (OLED) - Nanolntegris.

[28] Ravina Singh, Eric Singh and Hari Singh Nalwam " Inkjet printed nanomaterial
based flexible radio frequency identification (RFID) tag sensors for the internet of
nano things", RSC Adv., 2017, 7, 48597

73 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall


https://nanointegris.com/applications/organic-light-emitting-diodes/

cila glaal) 4 (391 alall i gal)

SGTG - —
2 pulal] 215 SOy
e S o S e s A gl Aaaly — cilalaal) 455 40 iISTJd /&

22022/2/22-21

8 Jsall ALaLal) B Cusbua) anals i cusbad) padliud
dasan) deaa asdlyl all
dilagleally Y LaDU dalall dingl)

s.ahmida@cim.gov.ly

gaidlall

Bhbe Clazag Bgal z ) A& i datiall GISAN Caaly baje Dghai Cilaglaall LiaglgiSs ¢ yolas
sl pUatl) dlas) iy (oISl A Caags &)1 Jlae W1y Vo) 038 (s (e ) ¥l DS 3
o Slacsiall gl cel¥) b Bagas CRISH) B abdg dgall 8 iy e dlind L elld (oK Lo B )
Jsnills Cag yrall Joaill 2 3 58 Lgaal Cuagig ¢ lalisly culalaiy o Lgsa SN Jas Lea ¢ Lguads pughas
Golaly dawl (A o) o caslial culli) 238 (ag ¢ pagaill Cilimging cadlial @lls s A Cipglag ¢ B0
Al Cylas P e Cajels Shiae Loy g Led il oda aaens Gledig) dee Jlhaly el I dacd (g
L) (ye adie Alalall Blail) il dtens 23 cpad (ol shus) Laltiad) o5 )l 038 Ay ciluacsall
.ga.i.)&\ Jgaall & A L_;d\ algall e g DN
Aalal) il st ¢ eyl Jnil) ¢ ilSall Al cilaglaall Ll i€ s Aalital) clal<

Abstract:

Information technology has developed rapidly, and producing companies have
become competing in the production of useful devices and equipment in all areas of life,
and among these areas and administrative work with the aim of automating offices and
reducing the activities of the manual system to the least possible, due to the savings in
effort, cost reduction and quality performance, Institutions are accelerating in developing
themselves, which has caused many of them to go through successes and failures, and
they have had experience in implementing the transformation known as digital
transformation, and methods and methodologies for development have appeared. Among
these methods are a top-down method, a bottom-up method, and Zachman framework,
and all these methods have defects and advantages have emerged through the experiences
of these institutions, In this paper a hybrid theoretical method was devised that was called

Complete View for Digital Transformation Method. It is derived from the three methods
and from the factors that affect digital transformation.
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The extent of awareness of faculty members in Libyan universities
about the importance of cyber security in light of digital
transformation- Applied study at Al-Zawia University

Abstract:

The study aimed to know the degree of awareness of faculty members in Libyan
universities about the importance of cybersecurity in light of digital transformation,
specifically at Al-Zawia University. Academic qualification, practical experience, while
the second section included what is related to the degree of cybersecurity (24 paragraphs),
and the third section included cybersecurity violations and risks, and included (6)
paragraphs, and the questionnaire was applied to a sample of (138) faculty member, and
the study concluded that: The most important results are the existence of a statistically
significant relationship between the awareness of faculty members in Libyan universities
of the importance of cybersecurity in light of the digital transformation in the study. The
study presented a set of recommendations, the most prominent of which was the request
to hold training courses for faculty members related to cybersecurity and the inclusion of
the field of cybersecurity within the education curricula in schools and universities, in
addition to encouraging cybersecurity research and studies in master’s and doctoral
studies and conducting studies on the risks of cybercrime. Keywords: cyber security -
digital transformation - Al-Zawia University
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Abstract

Each programming language has characteristics that distinguish it from other
languages and make it suitable to varying degrees for each of the purposes of
these  languages, and  programming languages also have  common
characteristics and limits by virtue of the fact that all these languages are
designed to interact with the computer, as each language has a special design
that differs from the way other languages are designed In dealing with data,
they also differ in the nature of the methods and facilities provided by the
language to deal with a specific problem, hence this study aims to make a
comparison between two programming languages represented in C# and
PYTHON through their use in the field of computational engineering by
applying the Bezier algorithm to find out the differences and contrasts between
the performance of the two languages through a number of evaluation criteria,
which are speed, memory usage, and the number of lines (loc).

Keywords: computational geometry, Bezier algorithms, Curves <surfaces
«Programming languages.
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Time in Time Memory
Time & Memory - usage in Memory usage
Python n Python in C# (kb)
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Average Case 32.7 31.3 1.505469 2.588672
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Languages PYTHON C#
Criteria
Time in seconds 325 31.3
Memory usage in Kb 1.505469 2.588672
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Time in seconds 29.7 29.2
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Abstract

Information security is necessary to protect and secure the resources used, where works
on its confidentiality and integrity, in the absence of information security, deficiency or
non-utilization of it, this leads to the existence of loopholes such as unauthorized access
or use for data. For this reason, information security is one of the necessary pillars in
protecting individuals and institutions from the resulting damage. To ensure information
security, there are several accurate, appropriate and reliable methods used not to disclose
stored data and information that affect the functioning of research centers. This study
aimed to assess the reality of information security in the research centers of the Research,
Natural Sciences and Technology Authority. By identifying the availability of procedures
and control methods for information security and how to develop information security
management in these research centers. Where a questionnaire was used as a means to
collect information and to test the study's hypotheses, by using SPSS (Statistical Package
for Social Science), To reach results for developing the information security policy in
these centers and to take all necessary measures to spread the culture of information
security at the various administrative and technical levels in the centers.
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Abstract

This study aims to investigate the internet usage and the obstacles facing the university
lecturers when using the Internet in the field of scientific research. It has been conducted
at the Tiji Faculty of Education, Al-Zintan University and at the Faculty of Information
Technology, University of Zawia. The researchers used descriptive analysis
methodology. The participants of this study were 30 university lecturers who were
randomly selected from PhD or master's holders. They were performing teaching in fall
2019-2020. Gender and specialization were the variables that have been investigated. For
data collection, the researchers utilized a questionnaire that measures the obstacles in
using Internet in scientific research. The study employed SPSS statistical program to
analyze the data. Results showed that the use of internet among lecturers of scientific
research and educational disciplines were high compared to usage of internet by social
disciplines where it is decreased by 50%. The results also showed that: There was a

discrepancy among the participants according to their scientific specializations.
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Abstract

This paper reports on research work that attempts to compensate for the lack of
resources when it comes to Natural Language Understanding for Libyan Arabic Dialect
(LAD), particularly POS tagging. Of prime importance is dealing with the lack of LAD
POS tagging facilities. This deficiency necessitates the use of Modern Standard Arabic
(MAS) taggers in order to improve tagging results for LAD. It is our aim to investigate
the use of two commonly available taggers, namely Camel Tools and Sanford taggers for
LAD. Initial application of such POS tools to LAD collections showed poor performance.
Through the application of processing and improvements on the sentences before tagging
them using MAS taggers had a positive influence on the results. Using of an external
lexicon and substitution rules base on a selected set of LAD words gave very encouraging
and even better than expected. The pilot set of experiments, even with such primitive
processing based on very shallow lexicon are very encouraging with overall improvement
above 30% (37.43/26.37, for camel tagger and Stanford tagger respectively). Future work
taking into account improvements on many LAD challenges relating to lexical,
morphological variations and sense disambiguation are guaranteed to bring about much
better results
Keywords: Libyan Arabic Dialect, POS Tagging. Use of Lexicon, Text Processing and
Analysis
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1- INTRODUCTION

Arabic is the main and principle language used in media and education in private and
public organizations as well as in governmental correspondence. Around 400 million
people around the world speak the language and it is of interest to many more others who
share religious beliefs of Islam, as it is the language of the Holy Quran. Twenty-two
countries use Arabic language as the official language that is normally referred to as the
Modern Standard Arabic (MSA). There exits, however many other dialects that are used
by Arabs in different regional geographical areas and many countries in parallel with
MSA but on less official levels.

Arabic dialects (AD) such as those of surrounding areas of the Golf states, Syria, Iraq,
Egypt and North Africa constitute some of the major dialects shared by people and
countries in same geographical proximity. In North Africa, people share closely related
dialects, especially so in Libya and Tunisia where 7 million people living in Libya speak
Libyan Arabic Dialect (LAD) and many more in the surrounding close-by Tunisian and
other countries in the area. Some of historical events that occurred in North Africa mainly
the Hilalian-Sulaimi migration have shaped the modern LAD and the migration of Arabs
from Spain to North Africa as well. Dialects are also influenced by numerous words
originally from colonialist languages such as Italian and Turkish colonization. In addition,
some indigenous languages such as Berber or Amazigh languages are widely used in the
LAD [1].

Until recently there was no strong interest in Arabic language and certainly not in any
of its dialects. Weak interest in Arabic and its dialects was the result of resources
deficiencies. LAD in particular have seen hardly any interest as it lacks all kinds of natural
language processing (NLP) tools and resources. One of the most important and strongly
needed by applications in NLP is Part-Of-Speech (POS) tagging. This lack of resources
such as corpora and NLP tools reflects very negatively in the level of research activities.
This puts challenges for the researchers in these dialects, LAD included. Options are very
limited, in particular, for LAD POS tagging due to almost nonexistence of corpora talk
less of annotated corpora, the essences of POS tagging. On alternative is to use exiting
(also limited) multilingual taggers such as Stanford tagger [2] and other MSA specific
taggers such as Camel Tools tagger [3].

Because dialects are loos versions of MSA and share little grammars and vocabulary,
results of such taggers may not be good. Some processing will be needed to tailor such
taggers to be useful for Arabic dialects such as LAD. It is the objective of this paper to
attempt to investigate such possibility for LAD.

The rest of the paper is made of the section 2: on related-work; section 3: on datasets;
section 4: on-suggested procedure, taggers and datasets while section 5 shows
experiments conducted, results and discussions; and finally section 6: conclusion
followed by references.

2-Related WORK

Challenges facing Arabic NLP development are amplified by the lack of language
resources such as tagged corpora, which is a basic necessity in statistical computational
linguistics [4]. Unfortunately, like most world languages, Arabic, and its dialects are
considered as a resource-poor languages as far as lexical resources and pre-tagged
training corpora [5]. Very few works suggest a tag-set standard [6, 7, 8] making analysis
and evaluation of Arabic NLP systems harder to realize. Only when a lexicon and training
data are available, such languages can make use of taggers. Adaptation of Tree tagger for
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Arabic using a universal common tag set that covers 22 different languages including
Arabic [9,10] was an important step in right direction, but only for MAS not any of its
Arabic dialects [11]. To our knowledge, there exists hardly and similar work on LAD
except for very limited work on other Arabic dialects. Still more works is need to handle
basic dialect languages analyses, building of resources, semantic-level analysis and
synthesis, and identifying of dialects [12].

2.1-Modern Standard Arabic (MSA) and Its Dialects

The Arabic language has been receiving more attention by the world in general and by
the scientific communities in particular. As the main language in the Arab world and the
secondary language in many other countries, Arabic is the official language of 25
countries. It is spoken by over 250 million just in the Arab world. More than 400 million
all over the world have interest in the language because of cultural and religious reasons.
The US Department of Cultural Affairs as one of critical languages claims it and the
United Nations lists it as one of the six official languages of the United Nations. [13].

Arabic Language is written from right to left using 28 alphabet characters appearing
with different styles depending on the letter position. Arabic words have two genders,
feminine and masculine; three numbers, singular, dual, and plural; and three grammatical
cases, nominative, accusative, and genitive. Words are classified into nouns, adjectives,
adverbs, verbs, and particles following a fixed set of patterns and suffixes usages to
indicate its number, gender, and tense [9, 13]. MSA is largely based on Classical Arabic,
the language of the wholly Quran and Arabic literature. It is used media, newspaper,
culture, and education and public and official institutions

Limited access to technology has hindered research in automation and utilization of
Arabic. A relatively complex nature of Arabic makes for many challenges for NLP and
applications [13]. Those challenges are accelerated by presence of multiples of parallel
dialects sharing some of the characteristics of MSA but differ in many aspects. As
described by many researchers [14, 15 and 16], dialects are normally clustered into the
following:

e Gulf Dialect (GLF): includes dialects of Saudi Arabia, Kuwait, Qatar, United Arab
Emirates, Bahrain, Oman and Yemen.
Iragi Dialect (IRQ): is spoken in Irag, and it is a sub-dialect of GLF.
Levantine Dialect (LEV): is spoken in Lebanon, Syria, Jordan, and Palestine.
Egyptian Dialect (EGY): is spoken in Egypt and Sudan.
North African Dialect (NOR): is spoken in Morocco, Algeria, Tunisia and Libya.

Each of these clusters is broken into multiple variants of the formal MSA. These
informal variants are used in daily spoken communication, TV shows, songs and movies.
Dialects are a mix of Classical Arabic and other ancient forms from different neighboring
countries that developed because of social interaction between people in Arab countries
and people in the neighboring countries [16, 17]

LAD, in particular, is largely overlooked with very little interested. One of the most
important and strongly needed NLP tool to allow for increased use and interest in LAD
is POS tagging. Due to limited relevant NLP resources, the level of research activities in
LAD is nonexistent. These limited resources put challenges for researchers in LAD. LAD
POS tagging, due to almost nonexistence of corpora talk less of annotated corpora, is not
an option at all. One alternative is to use exiting (also limited) multilingual taggers like
Stanford tagger and MSA specific taggers such as Camel Tools tagger. Because dialects
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are loos versions of MSA and share little grammars and vocabulary, results of the direct
use of such taggers may not be adequate and [16, 17, 18].

2.2-Use of POS Taggers for Arabic and its Dialects

POS tagging is an important prerequisite for many NLP applications. It allows us to
know which words are adjectives, which are nouns, and which a prepositions and alike.
Knowing the verbs in a sentence, for example, tells us what action(s) the sentence
contains which is of great importance in figuring out sentential meaning. POS tagging
enables us to do chunking of sentences, an important step of fitting various parts into a
parse trees when finding out functional components such as Subject, Object and Verb.
POS tagging can help in knowing which words/phrases are named entities (NEs) which
is very extremely useful in many applications.

According to [12] survey a lack of freely available dialectal corpora is evident in the
available literature and with limited resources available for researchers [19, 20].

Different approaches are used to do POS tagging, many of which are based on the
probabilistic methods using first-order or second-order Markov models [21, 22]. Tree
Tagger is an example of such taggers that achieving an accuracy of up to 96.36% [20,
22]. For English and some European languages, POS tagging has achieved performances
that approximate human levels reaching 98% accuracy [23].

For Arabic, the Stanford POS tagger is as one of the first taggers that were developed
for English at first but then more languages were supported including Arabic [24, 23].
Khoja developed an important Arabic tagger combining statistical and rule-based
approach [26, 27] achieving an accuracy of around 90%. Schmid, in [28], reported on the
development of a language independent tagger based on decision trees [29]. Algrain, et
al, in [30], reported that an accuracy of 91% was achieved using a small manually
annotated lexicon. Yousif, et al, in [31], used the Support Vector Machines (SVM)
approach and a corpus of 177-tagged words and reported an accuracy of 99.99%. Labidi
in, [32], reported on work based on augmented stately sliding-window [33] based on a
database of nearly 50.000 Arabic terms. More work on POS tagging is reported [34], most
of which is based on the hidden Markov models. Most of reported wok is private and very
rarely available on the Interne.

On the other hand, more and more researchers got interested in Arabic dialect. A multi
dialect Arabic text corpus was built by [12] using a web corpus as a resource focusing on
distinct words and phrases. They used Gulf, Egyptian, North African and Levantine.
Mubarak and Darwish, in [35], used Twitter to collect an Arabic multi-dialect corpus.
They collected dialectal tweets GLF, IRQ, LEV, EGY, and NOR extracted by a filter
based on the seed words belonging to each dialect [36]. Zaidan, in [37], reported on work
on Arabic Dialects Identification for Levantine, Gulf, and Egyptian. Duh and Kirchhoff,
in [38], reported on the use of a part-of-speech tagger based on a morphological analyzer
for MSA and a minimally supervised approach. It was using raw text data. Almeman and
Lee, in [19], presented work on two morphological analyzers for Gulf, Levantine,
Egyptian, North African, Sudan, and Iragi dialects. They used a MSA morphological
analyzer with word segmentation using statistical information based on web data as a
corpus. Algrain, et al, in [30], and Habash and Rambow, in [39], presented work on a
morphological analyzer and generator for the Levantine dialect. It is used to convert MSA
to Levantine with detailed morphophonemic and the orthographic rules. Hamdi, et al, in
[40], proposed a morphological analyzer for the Tunisian dialect based on a MSA
analyzer. Furthermore, a lexicon for the Tunisian dialect is built as an expansion of a
MSA lexicon.
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3-Datasets and Corpora

We conducted our work using a sample set of terms of LAD taken from a small corpus
created by downloading written sentences from the web, some Libyan stories written by
hobbyists for the public, and by using small twitter-based corpus created by [1].

Overall, the collected material was made of 2850 sentences and 35,387 tokens. We
analyzed the available corpus and performed a preprocessed through normalizations and
frequency distribution calculations. The selected sample set is made of 31 LAD terms
comprised mostly of verbs and adjective. The emphasis on verbs and adjectives were a
reflection of the authors’ experience of LAD as mostly made of verbs and adjectives.
Such an observation was also confirmed through the analysis of available corpus as seen
in Table 1.

TABLE 1. Dataset Sizes and POS Percentages

Dataset Collected Used POS Type
Sentence Sentence(Words) Verb Adjective
(Words) CT |% |SF % CT | % SF | %
TC 2491(32,894) 138(2062) 665 | 322 | 534 | 258|270 | 44 [ 290 | 14
NC 226(1598) 149(1098) 451 | 41 | 470 | 428|160 | 145|198 | 18
DC 133(895) 133(850) 141 | 165 | 137 | 16.1| 50 | 5.8 | 69 | 8.1
Total | 2,850(35,387) 420(4,010) 1257 | 29.9 | 1141 | 28.1 | 480 | 8.2 | 557 | 10

We created an ad hoc a LAD lexicon for our sample set of terms to serve the purpose
and to be a seed for future developments of full-scaled LAD lexicon. The lexicon contains
a term, its root and a number of senses. The lexicon is processed using two important
techniques, which takes a single word and find it equivalent in the lexicon. Once found,
the root word is used as basis for derivation of a substitute words using prefixes and
postfixes, from original roots. We consider this a rather rudimentary dictionary and
processing that serves the purpose of demonstrating the point of the current work.

4- Suggested Procedure, Taggers and Used Datasets

As stated earlier, the overall objective of this work is to investigate the possibility of using
MSA taggers for tagging of LAD by capitalize on such taggers. This would be a first as
far as we have come to know. A comparison experiment is done to evaluate the direct use
of two well know Arabic taggers, namely Stanford tagger [2] and Camel tools tagger [3].
We compared and evaluated the results of the manually selected sample set of LAD
words, which we further subjected to more vigorous processing in order to improve on
the tagged results:

4.1-Suggested Procedure
As can be seen in Figure 1, a number of steps are used which are explained next.

1. LAD collection and organization:
a. Collection of LAD sentences through web scraping using standard
programming techniques sand packages.
2. Clustering and processing of collected data as follows:
a. A sample set of LAD terms with equivalent Arabic synonyms and root word
(referred to as Lexicon) is created.
b. A set of sentences from twitter made of 2490 sentences are grouped together
(referred to as Twitter Corpus —TC for short).
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c. A more complete set of sentences from the web are also collected and grouped
together (referred to as Normal Corpus-NC for short).

d. Athird set of sentences are selected from different parts of the web and created
by LAD native speakers. This manually provided set included an equivalent
set of MSA set of sentences (referred to a Dual Corpus-DC for short).

3. An number of experiments were prepared and performed:

a. Experiment 1: Direct run of the selected POS Taggers on the TC and NC to
study and compare the results. The idea here is to investigate and evaluate the
direct use of MSA taggers on LAD.

NC | : | 'I 8 Lexicon [
Replacement Replacement
processmg processmg ;‘

@E el Il I,

Annotated |
Sentences

@
% Replacement
Z processing f 1 /
NC Result DCResult TC Result

=) o @E e

Annotated Sentences

FIGURE 1. Overall depiction of our suggested procedure

b. Each corpus was reduced to only those sentences containing sample words.
Each sentence is then searched and all occurrences of sample set terms were
replace by equivalent Arabic terms suggested by the manually prepared
lexicon and the morphologically motivated set of procedures. The objective
IS to compare results to compare results looking for any improvements
induced by the substitution.

c. Experiment 2: Running of selected taggers on the DC to compare results to
previous experiments looking for any improvements. The objective is to
investigate the accuracy of the taggers based on sample list of sentences and
handmade sentences that were prepared with minimum changes introduced
including manual word substitution of all the sample words in the original
sentences. Figure 2 show as sample sets of different collections with selected
words highlighted.
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4. Results Analysis:

a. We show the evaluation of direct application of taggers on the TC and NC sets
(Experiment 1) and investigate the level of improvements (if any) as a result
of mere substitution of LAD selected sample words by MSA words.

b. We also show results obtained by the hand substitution of LAD selected
sample words by MSA words.

Set Sample Arabic Sentences
S nile il ol Sadelale) @l ) Gl
What is your opinion, if | teach Whenever you want chat with me
TC | you how to speak Libyan? : ;
O @l 8 Al g o5 oyl L) 8 Sy 0 e def ciladS elling Ul
UJ_uu\ e.m\ a).\ﬂ
I have sent you some a song words on Instagram. Click like, | hope
you will see them; | have been waiting for your reply sine long
ago!
(Sit down they will come by themselves) aeal oS s 155 5 jend
NC d}d\bﬁuhas\_\«_\\JM\ ‘;\A&JQ‘)J\AJ.\XQH}A\JJJS
Ol i Ghadl Sl I8 el (23le Ay
i e 1S )y Aelaad) Jes sladall Gl o5l 58
Lo e dals Gy aclaall Jaa AY) i) o 8
DC It is very difficult to learn (s o daa ) ol s dmia
programming in two days
st (B Ana ) ala s Caa

FIGURE 2. Sample Set of data taken randomly from collections

4.2-Dataset Organization and Tagging

All the used dataset were readily download for the experiment from the web except
for the set of twitters set that we adopted from [1]. Dialects in general and LAD in
particular have important and different characteristics from MSA. Some observable
considerations are discussed next.

1. The lack of Libyan dialect text on the net and otherwise. It was quite a daunting
job to find and extract LAD text from the web the only readily available source.
This may be due to lack of such works and to the fact that LAD is mostly spoken
not written.

2. Lack of any reference on the composition and structure or even available
vocabulary and its size. This is another problem with all Arabic dialects. We
could not find any reference on the subject as far as LAD.

3. From author’s experiences and studding of the limited corpus available, it is clear
that LAD differs from MSA is in the use of verbs and adjectives. The data we
collected are skewed towards more of verbs and adjective and less of and other
speech types. Our investigation and analysis of word frequencies on the
collection we have confirmed such claims. Table 1 shows some numbers on the
matter.

4. Many words’ meaning are limited by and defined by the accompanying gestures
and pronunciation emphases made by the speakers that are not reflected on
written text. Table 3 Lists one such term of primary importance and possible the
defining term of LAD, namely term L (bahi).
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TABLE 2. Different senses of word Bhai.

Meaning in English Polysome of the Word

" AL
Ok ok =AL
A threat disi 5= AL
Then what? 7 e gid Gpirs = AL

Attentive, amazed

‘,.MJMQ@Am=@L,
I

Delicious Food

%6100 4ieak JSY) = AL

Good man

plal Glead] = (AL

Very well

Al 5 94l = AL

Brief

Y e cla = AL

Like all other Arabic dialects and in contrast to MSA, LAD has no orthographic
standard. The same word can be written in different forms. This poses difficulties
to NLP tools [12]. Variation in spelling and form: Many words differ from one
pace to another; word such (&5 Jiie i 5 j=ad Jiis 3a=8) even worse the words
share the same meninges but differ in form like " «=¥" and "28" meaning "sit
down™.

Other morphological and sense ambiguities idioms and phrasal combinations are
typical and are beyond the scope and objectives of the papers. Such matters are
important and be further investigated in future works. Of particular interest is the
effect of word order and multiple senses is greatly ignored and simplifies in the
lexicon we created.

5-Experiments, results and discussions

As is suggested from the adopted procedure, a number of experiments were prepared and
performed. In the following, we explained each of the conducted experiments. Each of
the datasets where subjected to the following pre-processing:

A selected set representing the view of the authors as a representative sample of

LAD terms is created. The sample is made of 31 common and genuine LAD terms.

The terms selected from courses frequency analysis. Table 3 lists the used terms.

TABLE 3. Sample common - genuine LAD terms with Arabic meanings

188 = 4y = much
148 = L = much
1S = 448 = much

Sua = Lk = nice

pSla =8 = why
A= e = free

Ml = e =why
Jiad = (5B = what
wag) = uasi = get up

T =xan = joke
Ti= »aii= joke
a = 0984 = who

lgwlal = g3a2d = sit down
waday = Jaxly = sit down
Oy = gjeads = sit down
ey = 438 = it down

= Al = very well
3ua = 4l = beautiful
Saa = 4l = beautiful
& le = 4 = what

Ol = hiSia = angry
ik = 384 = jump

i = baly = lying
Jeeax = ¢ = peautiful

wala) =328 = sjt down A=si=hot 8ELA = Bausa = free sl = Jig2 = nice
ala) = gJab = sitdown | ax=gokmwl =cold | S =heh= o) = pua g3 =

oala) =3ad = sit down 3= g Aidu = cold Sy = ol = search standup

sl =5 b = sit down | s = L =0K oY = it = sad il = it = beautiful

aS = (8 = how much
i = Uagl = under
caf =gl = ynder
il = Jxgd) = nice

e Normalization: Removal of all kinds of clutter that comes with downloading of

text including:

o Non-Arabic and non-printable characters.

o Unifications of ta (-5 3), Hamza (7 ) and alif magsura (s ¢ ).

o Removal of diacritics where exits.
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¢ Relevant sentences selection and term substitution: selected sample words were
automatically substituted in TC and NC collections and manually replaced in DC
collection.

e Tagging by using both Stanford and Camel tools taggers before and after
processing and substitutions.

e Manual investigation and evaluation of results.

5.1-Automatic Substitution and Tagging Experiments

Following is a description of the automatic substitution and tagging of different
datasets.

5.1.1-Stanford and Camel Tools Taggers Using NC Corpus

In this experiment, we directly run the selected POS Taggers on the normal LAD corpus
(NC) selected from the readily collected from the web. The NC set is meant to be normal
in that no constrains on size nor on any involvement in the selection from the authors.
The aim is to study and compare the results of tagging before any processing and after
using MAS taggers on LD. Table 4, next shows a summary of the results of this
experiment:

TABLE 4. NC Results

No Preprocessing With Preprocessing % Diff

Tagger % Camel Tools | % Stanford | % Camel Tools | % Stanford CT/ST
Verbs 33.3 66.6 93.3 91.6 60.00/30.00
Adjectives 1.6 0.3 53.3 67.5 51.7/67.47
Others 48.43 15.37 84.07 26.62 35.64/11.25
Over all 27.77 27.42 76.89 61.9 49.12/34.48

5.1.2 Stanford and Camel Tools Taggers Using TC Corpus

In this second, we ran the selected taggers on the twitter corpus (TC). In similar fashion
was normalized and reduced to only those sentences containing sample words. Each
sentence is then searched and all occurrences of sample set terms were replace by
equivalent Arabic terms suggested by the manually prepared lexicon and generation
procedures. Both pre-substitution and post substitution collection was tagged by both
taggers with the objective of comparing the before and after substitution results less
restrictive NC collection looking for any improvements induced by the substitution. Table
5, next shows a summary of the results of this experiment:

TABLE 5: TC Results

No Preprocessing With Preprocessing % Diff

Tagger | % Camel Tools | % Stanford | % Camel Tools | % Stanford | CT/ST

Verbs 0 83.3 33.3 83.3 33.3/0.0

Adjectives 0 10.8 0 43.3 0.0/32.5

Others 62.12 33.3 65 33.3 -.12/0.0
Over all 20.7 42.46 32.76 42.2 12.06/-0.4

5.1.3-Stanford and Camel Tools Taggers Using DC Corpus

This experiment is manual (human performed) word substitution and sentence messaging
on a set of LAD sentences with human drafted equivalent MSA sentences. The introduced
changes are kept to the minimum. Running of selected taggers on the DC set to serve two
purposes:
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1) To compare performance of taggers on untreated sentences versus a manually
treated MAS sentences;

2) To compare results to previous experiments looking for any improvements.
Results are shown in Table 6.

TABLE 6: DC Results

No Preprocessing With Preprocessing % Diff
Tagger | % Camel Tools | % Stanford | % Camel Tools | % Stanford CT/ST
Verbs 25 55.2 76.68 76.88 51.78/21.68
Adjectives 0.6 0.1 57.5 57.5 56.9/57.4
Others 50 35 95 60 45.00/25.00
Over all 25.2 30.1 76.39 64.79 51.19/34.69

The overall results of the experiments conducted are shown in table 7, with results
discussions in the next section.

TABLE 7. Overall Results

No Preprocessing With Preprocessing % Diff

Tagger % Camel Tools | % Stanford | % Camel Tools | % Stanford CTIST
Verbs 29.15 68.36 67.76 83.92 38.61/16.16
Adjectives 0.73 3.73 36.93 56.1 36.2/52.37
Others 53.51 27.89 81.3 39.87 27.79/11.98
Over all 24.56 33.32 61.99 59.96 37.43/26.37

5.2-Discussions of Obtained Results

The experiments, even with such primitive processing based on very shallow lexicon
are very encouraging with overall improvement above 30% (37.43/26.37, for camel
tagger and Stanford tagger respectively). Future work taking into account improvements
on many LAD challenges relating to lexical, morphological variations and sense
disambiguation are guaranteed to bring about much better results.

Closer look at the results as per the experiments and used datasets starting with results
from experiment 2, we can observer marginal improvements very mixed and noisy results
in the accuracies. Such results may be explainable. Twitter corpus is very restrictive on
the size forcing people to abbreviate twists. LAD is flexible on structure with the added
restriction and abbreviations it become very hard to figure out POS tags even when single
word substitution are done.

Experiments on NC dataset (most objective and possible representative) on the other
hand presents the reported improvement are very good. It is worth noting that the overall
results of NC and DC are very close () indicating that automatic substitution compares
well with manual substitution.

Final note is on Stanford tagger vs. Camel Tools tagger, it can see from results that
improvements are much higher for Camel Tools tagger vs. Stanford tagger. This means
that Stanford tagger performed better on unprocessed datasets.

Conclusion
This paper reported on an attempt to compensate for the lack of resources when it comes
to LAD. In particular, the lack of LAD POS tagging facilities necessities the use of
available MAS taggers and augment them to improve tagging results for LAD.
Investigation into the use of two commonly available taggers, namely Camel Tools and
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Sanford taggers for LAD. Initial application of such POS tools to a LAD collection
showed that poor performance on the part of the taggers. An augments procedure was
developed where the results of the taggers were positively influenced by the use of eternal
lexicon and substitution rule base on a selected LAD set of words. Results were very
encouraging and even better than expected.

The experiments, even with such primitive processing based on very shallow lexicon
are very encouraging with overall improvement above 30% (37.43/26.37, for Camel
tagger and Stanford tagger respectively). Future work taking into account improvements
on many LAD challenges relating to lexical, morphological variations and sense
disambiguation are guaranteed to bring about much better results.
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Abstract:

Traditional image enhancement methods only consider the increase in brightness when
enhancing low-exposure images, ignoring the problem of noise amplification during the
process. Current deep learning-based methods, on the other hand, use end-to-end
networks to learn the mapping relationship from low-exposure images to normal images
without taking into account the physical principles of low-exposure image formation or
the problem of noise amplification. In order to address the aforementioned issues, this
paper examines the primary causes of image degradation and proposes a low-exposure
image enhancement method based on a progressive dual network model. An image
enhancement module and an image denoising module are both included in the method.
Each module is built in a progressive manner, taking into account the image's brightness
change from dark to light. This paper constructs a two-way constrained loss function to
make the network learning result approach the real data from the positive and negative
directions of the image degradation model to achieve dynamic balance, in order to better
train the network. This article compares subjective and objective experiments with some
mainstream methods in order to verify the efficacy of the method described in this article.
The experimental results show that the results obtained using the method described in this
article are more accurate and yield better performance indicators.

Keywords Bidirectional, constrained, loss, function, progressive, low- image
enhancement, dual network.

1. Introduction:
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Image obtained under low lighting conditions such as at night. Insufficient exposure often
results in images with low visibility and poor details. Visible, large noise interference,
uneven illumination and other problems. Low illumination the image not only gives the
observer a negative visual impression, but seriously affect the computer vision system
based on image information normal work. Performances such as resolution and “exposure
time have significantly improved as a result of the development of various industrial
camera equipment technologies. However, using hardware to increase resolution is costly
and has limited generalization ability. It is difficult to achieve universality. Therefore,
many researchers began to use image enhancement Strong technology, follow-up
processing of the image, improve the quality of the image [1].” Figure 1 is an example of
image enhancement, where the first line is a low-exposure image; the second behavior
uses the method of this paper to carry out the brightness enhancement image. The image
enhancement algorithm brightens the low-exposure image. The degree, details, etc. have
been greatly improved. Therefore, the low exposure Optical image enhancement
technology is used in target detection, intelligent driving, traffic monitoring, remote
sensing images and other fields have very important value. “In the past few decades,
image enhancement technology has developed rapidly; many methods have been
proposed to solve the problem of low-exposure image enhancement[2]." “At present,
there are mainly three methods for image enhancement, the enhancement methods based
on histogram equalization, based on The enhancement method of Non-linear Point
Transforms (NLPT) theory [6, 7]”. The emergence of Enhancement method based on
deep learning. “The main idea of the enhancement method based on histogram
equalization is to the pixel dynamic range of image histogram

Figure 1 Low-exposure image enhanced by the method Schematic

statistics is stretched, and by increasing the contrast of the image to achieve the purpose
of enhancing the visual effect[10, 11].” This kind the enhancement algorithm mainly
includes local and global histograms Equalization. This method is dealing with images
with too dark foreground and background at the same time, due to the small amount of
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calculation, this kind of method also has advantages in processing time, but it is often if
the area is over-enhanced, there will be problems such as loss of detail and color cast.
Regarding the problems of the histogram equalization enhancement method, some
improved algorithms Laws have been put forward one after another. Contrast
enhancement and denoising of exposed image frames, a new image enhancement method
was proposed. The framework uses a local adaptive method based on pixels to advance
Line denoising, noise can be eliminated while maintaining texture details, and at the same
time “Adaptive enhancement of brightness information based on dark channel

Prior defogging method Strong parameters overcome the problem of over-enhanced or
under-enhanced images Mustafa [3].” Proposed a method including “color channel
stretching; histogram average the pipeline method of remapping can achieve better results
Abirami, eta [4, 5].” use the method of pyramid layer histogram matching to increase
Strong image contrast, for maximizing the extraction of image information. Although the
enhancement algorithm based on histogram equalization has Great advantage, but
because the image is considered in the process of brightness enhancement like the overall
statistical characteristics, so when dealing with complex scene images, Cannot achieve
good results. The main idea of the theory is providing dynamic range compression of non-
linear transforms such as the gamma non-linearity, the logarithm function, as well as the
power-law function on the original image. The characteristics (or lighting characteristics)
are determined by the joint action.

Le = Ne.l Formula (1)

In the low-exposure image formation process, Le represents the low-exposure image, ne
is the normal exposure image, L is the illuminance image, and the sign stands for element-
wise dot multiplication. Image brightness based on NLPT theory the core idea of the
enhancement algorithm is to first estimate the illuminance image L, and then remove the
L component from the low-exposure image Le to obtain a normal-exposure image like
Ne, its mathematical expression is:

Ne=Le. [l Formula (2)

“Following Brady proposed NLPT on the human visual system after theory, image
enhancement methods based on NLPT theory are widely used Research. Based on the
single-scale NLPT theory [6, 8].” A multi-scale NLPT color restoration algorithm is
proposed. Line image enhancement while maintaining color consistency. Figure (1)
Low-exposure image (the first row) and the image enhanced by the method in this paper
((the first row) Second line) Schematic Combined with NLPT theory, a low-exposure
image based on fusion is proposed. The imageenhancement method not only protects the
details but also improves the contrast. Inspired by similar visual systems, designed an
image-enhanced multi-exposure fusion frame to provide accurate contrast and brightness.
Proposed a priori refinement of structure perception Degree graph, and calculated on the
red, green, and blue channels to enhance image. Although these methods can achieve
better results in some cases Results, but their effects on reflectivity and illumination in
the NLPT model. There are still limitations when solving, because the design is suitable
for various fields the image decomposition constraint of the scene is the main difficulty
in image enhancement. This In addition, since solving the reflectance map is an ill-
conditioned problem, a rough estimation can easily lead to overexposure or
underexposure in the result of image enhancement Light phenomenon. “With the
development of artificial intelligence and neural networks in the field of image processing
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outstanding performance in the field, based on deep learning methods in the field of image
enhancement The domain has been rapidly developed[9,10].” Proposed method based on
deep the method of high-degree self-encoding enhances and denoises low-exposure
images. “The brightness of the image is improved, and the overexposure of the image is
avoided. Ahmed , eta [11, 13].” “Created a Low-exposure image data set, and designed a
fully convolutional end-to-end network to achieve image enhancement. Brady, eta [14,
22]”. “Human vision theory and convolutional neural network are combined to
decompose low-exposure images into reverse Emissivity map and illumination map, and
use the enhancement network to achieve image brightness Enhanced. Goodall, eta [23,
24, 25]”. “First proposed the use of unpaired low/normal Brightness of the image to train
the image brightness enhancement network, this training strategy slightly eliminates the
dependence on paired training data. Mentes [28, 29].” Excluding Learn the direct
mapping between low-brightness and normal-brightness images. Instead, it estimates the
mapping between the image and the light map to enhance the exposure insufficient
images, this method enhances the network learning to complex images Adjustment
ability. Although the above methods can achieve better results, because these deep
learning-based methods are end-to-end direct learning. Learning the mapping relationship
between low-exposure images and normal images while ignoring low-exposure images
while explicitly mentioning denoising, the physical principles of light image formation
since this process may rely solely on traditional denoising methods, the image may suffer
as aresult. There are issues after strong, such as detail loss and noise amplification. Based
on the above analysis, this article focuses on the existing low-exposure image
enhancement Due to the method's limitations, a method based on NLPT theory is
proposed Progressive dual-network low-exposure image enhancement model (Figure 2).
Should the network takes low-exposure images as input and uses convolutions of different
scales; the core performs feature extraction, and finally learns the images in the NLPT
model. The illuminance diagram and then substitute the illuminance diagram into the
NLPT model to calculate image with increased brightness. Then for the enhancement
process the problem of noise amplification is to pass the enhanced image through another
image Noisy network to get the final enhancement result. Such as Down:

e mn

+
|

m |-

I16*384*384 Convolution block H 32*384*384 Convolution block

I:I 16*384*384 Convolution block
Figure2 Progressive dual-network low-exposure image enhancement model

1. Propose a progressive dual-network low-exposure image enhancement Model. The
whole model is aimed at low brightness and low exposure image enhancement. The
progressive idea Module and image denoising module are used to solve the problem of
noise amplification and image enhancement.
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2. In the two modules of the image enhancement model, adopt Use progressive thinking
to construct its network framework, to realize the rough detailed repair process, in order
to obtain better enhancement results.

3. Considering the reversibility of the image degradation theory, a two-way constrained
loss function is used for network learning, from image degradation model.

The loss calculation is carried out in the positive and negative directions of the type, so
that the learned information more complete. The following is the paper's structure: The
suggested approach is the emphasis of Chapter 2, while the experimental method and
comparative experiment are detailed in Chapter 3. Explain in detail, Chapter 4 outlines
the whole content of the paper as well as future research prospects

2. Progressive image enhancement method

2.1.  Network framework

For existing methods, there is loss of detail after image enhancement and the problem of
noise amplification, this paper proposes a progressive dual network Low-exposure image
enhancement model, which includes image brightness enhancement model. The two sub-
networks of block and image denoising module, the overall framework constructed is as
shown in Figure 2. Researcher combine network design with physical model of image
enhancement combining, first adopt the progressive idea to realize the low-exposure
image. The brightness is enhanced, and then the noise that appears in the enhanced image
is added, which is a difficult task. Finally, the image denoising process is applied to the
brightness enhancement result. It's important mentioning that, in order to achieve better
image enhancement results; this article uses progressive thinking to achieve brightness
enhancement and noise reduction from course to fine levels in two modules of image
enhancement and image de-noising. The difference between the image de-noising module
and the enhancement module is that image noise usually considered as an additive noise,
in the image de-noising module, this is the case. Finally, a subtraction operation is used
to obtain the final output result, which is obtained by directly subtracting the input image
from learned noise. Network for better training. This paper builds a loss function with
positive and negative bidirectional constraints to train the network based on the
reversibility of image degradation theory. In section 2.2, the specific internal Content will
be discussed in further detail depth.

2.1.1. Image Brightness Enhancement Module

Considering that the brightness increase in real scenes is changing from dark to bright
Process, this article proposes a progressive image enhancement module, Low-exposure
images achieve the brightness of the image from course to refined twice successively and
color enhancement to complete the process of image brightness enhancement. The
implementation process of the network module is described as follows. The input of the
image improvement module (the upper dashed box) in Figure 2 is a low exposure image,
and the module's two sub-frames the illuminance diagram is the output, and the input and
output are the red, green, and blue aisles. This module includes two steps: preliminary
brightness reconstruction and brightness enhancement. The framework of the first step
contains five conventional layers, and the first two layers of the network use the
convolution operation realizes the down-sampling of the feature map, which can
guarantee the effect of down sampling also avoids the loss of information caused by down
sampling lose. By down sampling to reduce the size of the feature map, the convolution
can be expanded the nuclear receptive field, so that you can only be learnt the volume of
3*3 range of information. The product core can be learnt a letter in the range of 7*7 after
two size reductions. In addition, order to ensure that the final illuminance map and the
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input image is the same size, using 2 de convolution operations in the network to achieve
the purpose of increasing the size, but also to facilitate the calculation of gradient descent.
The brightness enhancement network framework of the second step is similar to the first
step. The purpose of this step is to refine the enhanced image. This part of the network
only four convolutional layers are set in, and by using fewer network training parameters
to improve network performance. This article also gives experiments in section 3.2; it is
proved that using four convolutional layers is better than using five convolutional layers
directly to give improved result. This module is to ensure the effectiveness of the network
and to produce greater use of the original image information, first compare the
preliminary enhancement results with the original. The image uses a splicing operation,
and then uses two convolutions and deconvolutions Product operation to achieve further
enhancement of the image. In these convolutional layers, each layer contains two types
of parameters, weight and deviation, which are calculated as follows mode:

Gx)=y*x+k Formula (3)

In the formula, G is the feature map obtained after convolution, and y, k are respectively
for weights and deviations, x is the input, represents the convolution calculation. In the
entire framework, there is a layer of excitation behind each convolutional layer. The
function is defined as follows:

Ne(x) = Max(0,G(x) Formula (4)

Where G(x) is the result of convolution, Ne(x) is the result of the function. The purpose
of the activation function is to be effective save information while removing invalid
information, thus speeding up training.

2.1.2. Image Denoising Module

It will be affected by a variety of noises in addition to insufficient light in the imaging
process of low-exposure images. The contrast is relatively low in the case of low
brightness due to the image, and the noise is difficult to detect. However, the image is
enhanced by the low exposure, the noise is also enhanced. As shown in the image
denoising module in Figure 2, a noise removal module is provided. The network design
idea of this module is similar to that of the enhanced module, adopting progressive has
twice to learn the noise image from course to fine, realize removal of noise from the
reconstructed image of brightness. Pass to many within the module convolution of feature
maps of various sizes to broaden the receptive field and learn more various features. The
purpose of network module is to learn the noise of the image, and it is usually considered
as an additive noise, so a subtraction operation is used at the back end of the two sub-
blocks, which will increase solid image is subtracted from the noise component learned
by the network to get the image after noise. Since the network module does not need to
learn noise components, it is necessary to consider the image feature issue. Information
reuse, similarly, in the denoising network the module should not use the splicing operation
found in the enhanced module.

2.2.  Loss function

The execution function of the network model mainly depends on the loss function
definition. In the network model learning of image restoration, the average Mean Squared
Error or Mean Absolute Error. Error indicators such as Mean Absolute Error to define the
loss function. However, due to the low brightness of low-exposure images, using only
error indicators such as Mean Squared Error or Mean Absolute Error may lead to results
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Structural distortions. So in order to improve the vision quality, this paper designed as
consists of structural loss and two-way constraint loss to construct a new. The loss
function is used to train the network. Among them, the image brightness enhancement
module the loss function is defined as follows:

log = log + log Formula (5)
Lo is the structural similarity loss function (os), (of) is the two-way constraint in the
formula. The image denoising module's loss function is defined as:

lON = lOSP + lOSN FOI’mula (6)

Where ( Losp) is the forward structure loss function, ( Losn) is the reverse structure loss
function. The two-way constrained loss function is derived from the pros and cons of the
image degradation model. The directions are defined by approximating to the real data
respectively. Structure similarity loss function is used to ensure the integrity of the image
structure information of specific definition will be given below.

2.2.1. Structural similarity loss function

While obtaining global information, the network also Inch feature map convolution to
learn structural details, so Multiscale Structural has used Similarity, quality evaluation
method as a loss function to maintain Image structure to avoid blur. The way to obtain it
is:

MultiS(v1,v2) = lo(wl.v2) [I¢., dw1,v2)§! Si(vl.v2)} Formula (7)

Among them, v1, v2 are the corresponding image input, lo(v1l,v2) is the brightness
Information, d is contrast information, lo is structural similarity, k is pixel Coordinates,
n is the total number of pixels, are the importance of adjustment Parameter, the greater
value of Multiset, more complete the structural information, The similarity loss function
is defined as:

Lyuicis(v1,v2) = 1 — MultiS(al.a2) Formula (8)

Therefore, based on the above formula (8), the image brightness enhancement mode the
structural similarity loss function Los of the block can be defined as:

los = lmueis(w1, g(le)) Formula (9)

Where w1 represents the real normal exposure image, le is the low exposure image; g (le)
is the network output result.

2.2.2. Two-way constraint loss function

The purpose of enhancement module learning is to get an accurate illuminance map Lo =
g (Le), and then calculate the enhanced Image Ne= le.g(le)X. The loss function is
defined by traditional deep learning. The method is primarily accomplished by connecting
the network output and the actual data. The difference is minimized in order to train the
network and ensure that the output result is correct. The real data was approaching
quickly. As a result, the image will be used in this article as well. To train the enhanced
network module, the absolute value of the difference between the enhancement result and
the normal exposure image is minimized using the following calculation method:
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lop = Y%, | wi—(Le*—g(le)) | Formula (10)

According to formula (1), the researcher used reverse deduction to verify the accuracy of
the illuminance map g(le) output by the enhanced network, which is approximately g(le)
Is substituted into the formula (1), using a real image to correspond with - g (le) is
Multiply the resulting degraded image by the network's low-exposure image. In
comparison, the network model output results are more accurate if the network is closer
to the input image le. Based on this concept, this article will reverse the process is being
introduced into network training and the above formula (10) have been defined? Is the
forward propulsion loss, and the reverse propulsion process is defined as the reverse
propulsion loss, so that the network can approach the real result in both directions.

Near input, achieve dynamic balance and improve network accuracy. Based on the above
analysis, this paper proposes a two-way constrained loss function, which it is defined as
follows:

lop = lop + lo, Formula (11)

loy =Y, | le;— (w=*g(le)) | Formula(12)
Indicates a loss of reverse propulsion. The concept of two-way constraint loss is useful
not only in the image enhancement module, but it can also be used in the denoising
module. The same foundation Based on the concept of a two-way constraint, this article
defines the forward and reverse structure loss Functions for training the image denoising
module, which are respectively expressed as:

losp = Uyuieis(W, wn — g(Wp)) Formula (13)
losn = Uyuitis(Wn,w + g(wy)) Formula (14)
Among them, w,, is the noisy data set, g(w,,) is the denoising network learning resulting

noise.
2.3.  Network training
2.3.1. Training method
Since this enhancement and denoising modules are trained separately, when the loss
function is minimized, the loss functions of the two modules are also different. The image
enhancement module was trained using formula (5), and the image denoising module was
trained using formula (6). The RMSProp gradient descent method is used for
optimization. The training process of the entire network is shown in Algorithm 1.
Algorithm 1. Network training process.
Input: the number of single training samples n
Output: Hluminance map g(le), image after denoising
step:
for d = 1; d < repetitions do

Low exposure image set le;

Output enhanced image: Ne<—g(le);

The gradient descent method updates the image enhancement loss function;
end
for d = 1; d < repetitions do

Add noise image Wd; RMSProp algorithm

Output denoising image: Ne «—g(wd);

The gradient descent method updates the image denoising loss function;
end
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Table 1 Network parameter table
Network Convoluti Output Convolution | Convolution | Stride
part onal layer | dimensions kernel kernel length
number Size
Input 3*384*384 * * *
Image
) 1 16*384*384 16 3*3 1
brightness
. 2 32*192*192 32 e 2
enhancing
3 64*96*96 64 e 2
module
Output 3*384*384 3 3*3 1
Input 3*384*384 * * *
Image
- 1 16*384*384 16 3*3 1
denoising
2 32%192*192 32 3*3 2
module
3 32%192*192 32 =il 1
“Output 3*384*384 3 3*3 1

2.3.2. Network Settings

The entire network has 14 convolutional layers, including enhancement and denoising.
Each module has three convolutional and two de- convolutional layers. In addition to the
3*3 size convolution kernel, 1*1 size convolution kernel is used in all convolutional
layers to improve model nonlinearity, reduce the number of parameters, and increase
calculation speed. Table shown in the specific parameter setting.

3. Experimental results and analysis

The effectiveness of the method proposed in this article will be tested on the synthetic
image dataset and the real-world image dataset, and it will be compared to three other
image enhancement methods. GHP [15], LSSC [16], and SVD [17] are the three methods.
Furthermore, the results of the low-exposure image after only the first brightness
enhancement module, as well as the denoising results of the image after the brightness
enhancement, are shown separately to verify that only the image enhancement causes the
problem of noise amplification, and to further explain the effectiveness of the progressive
dual network model proposed in this paper. Related experiments are described in section
3.3.

3.1. Experimental design

“There are two databases used for image enhancement module training[20].” One is the
low-exposure image pair database. which contains 20 low-exposure images and
corresponding normal-exposure images. The size of each image is 480*640. Most of the
images in low-exposure image pair database are obtained by adjusting the exposure time
in natural scenes. The method in this article will use 10 image pairs of the database for
training, and the remaining 2 image pairs for testing. The other database is a synthetic
database.
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Part of the noisy data set, as well as the noise-free and clear data set
Figure 3 Database instance

3.2. Objective indicators

In order to prove the performance advantage of the method in this paper, Naturalness
Image Quality Evaluator. (NIQE) [18] Was used, Blind/Reference less Image Spatial
Quality Evaluator (BRISQUE) [19] and color Difference (AEITP) [21] three indicators
to carry out various methods objective comment. NIQE is a full-parameter image quality
evaluation index, calculation method of the difference between each pixel is:

lgn = 10 log(——) Formula (15)

Among them, [, refers to the maximum value of pixels in the image, generally taken

255, MeanSR refers to mean square error, MeanSR is calculated as follows:
MeanSR = — ¥, ¥ity (x(0,)) = y(0.))) 2 Formula (16)

1
m

Where m and n are the image's length and width, and x and y are the image's x and y
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coordinates. Higher value of NIQE, will give image quality. BRISQUE is a full-parameter
image quality evaluation index with value points between 0 and 1. The larger value, the
smaller difference, and the image quality will be better amount. Estimate method is as
follows:

BR =1lo(x1,x2). C(x1,x2). S(x1,x2) Formula (17)

Where I, c, and s represent the brightness, contrast, and similarity of the three structural
aspects. AEITP can test the enhanced image and real data. The difference in chromatic
aberration Convert the RGB image to Lab color space first. In the meantime, use the
AEITP method to calculate the color difference between two images. Similar to the color
difference E between each pixel corresponding to y and L, as the color difference between
two images is calculated using the following formula:

MeanSR = — Z L fwg, 1) Formula (18)

Where Ne is the number of pixels, and f represents two images in Lab space and the color
difference of each pixel between the images, w is the network output image, L is for real
data, the lower color difference value, and the closer color is to the real image.

3.3.  Experimental results

The final result of image enhancement on some images in the data set, as well as the
synthetic database result, can be seen in this section. The subjective effect is the most
direct feeling of the human eye, as shown in Figure 4. As shown, the method in this article
and the other three methods are obtained in different scenarios. The result can be seen in

figure 4.
Underexposure
image

GHP
SVD

LSSC
New

Figure 4 Image enhancement results
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Figure 5: Comparison of NIQE, BRISQUE and AEITP.

The LSSC and GHP methods have produced overexposure while obtaining rich detailed
information and the problem of noise amplification has also occurred. For example, the
area in the white frame can be observed when the overexposure is obvious, the brightness
of all images is higher than the real image, and the serious color cast problem can be seen
in the third column. SVD achieves more natural results, but it is also accompanied by
slight noise and color cast effects; Compared with these methods, new method has
achieved brightness is enhanced, the color of the image is more natural, and there is no
extra Noise, the result is also the closest to the real image.

269
262
255
248
241
234 +
227 1

22 ~ A
213 l l; -.—B
206

1] —=C

199 -
192 i ==C
185
178
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(a) NIQE indicator result graph
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(b) BRISQUE indicator result graph
Figure 6: The NIQE, BRISQUE graph results

4. Discussion

This article uses the overview in 3.2. The objective indicators to compare the methods.
Figure 5 shows this method and the other three methods are used to enhance 20 images
to obtain the objective indicators NIQE, the average value of BRISQUE and AEITP, last
column data is the result of the method in this article. It can be seen by comparison the
NIQE, BRISQUE and Compared with the other three methods, the AEITP value is the
best. Finally, verifying the progressive dual network proposed by this method network
model and the effectiveness of the two-way constrained loss function, the constructed
network has done a lot of experiments for comparison. Figure 6 shows the objective of
the results obtained by several deformed networks of the double progressive network
framework, the change trend of indicators NIQE and BRISQUE. Among them, the
ordinate is the objective index value; the abscissa is the number of iterations of network
training. In the graph purple line shows the result of the progressive dual network model
in this article. The green bar shows that the two-way constraint loss is not used. The red
line is added on the basis of the method in this paper Deep network depth (5 convolutional
layer structure used in the fine part). The blue line is the enhancement module with only
the first part the result value obtained. From figure (a) and (b), the trend of the indicator
curve can be seen that only the results obtained by the first part of the enhancement
module are calculated NIQE and BRISQUE values are relatively low; the other three
network structure packages the enhancement result obtained by the progressive
enhancement network with the denoising module Both NIQE and BRISQUE values have
been significantly improved; but from the curve point in terms of the trend of drawing
lines, increase the depth of the refined part of the network. Compared with using of four
convolutional layers, the objective index value is reduced; from red line the trend of the
bar and the purple line can be seen, using the training of the two-way constraint loss
function on the network further improves accuracy of the network has a higher index.
Thus, it is clear that network structure proposed in this paper is effective and robust.

5. Conclusion:

This paper proposes a low-exposure image enhancement method with progressive dual
network architecture. The aim of solving the problem of brightness degradation and noise
degradation in low-exposure images, the progressive idea is used to first improve the
brightness and color of the image, and then remove the image. For these two-step
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processes, this paper creates two gradient modules to match the brightness change of the
real scene from dark to bright, and the image recovery process from course to fine, so that
the results are more natural. In order to better train the network, this paper proposes a loss
function with bidirectional constraints, which can not only approximate the real result
forward, but also approximate the input in the reverse direction, achieve dynamic
balancing and improve the network accuracy. In order to verify the effectiveness of the
proposed method, a large number of experiments were carried out in this research, and
compared to multiple methods from the subjective and objective sides; the experimental
results also proved that the method in this research has a better performance. In the future,
we plan to combine video surveillance applications with image optimization algorithm
research to improve the monitoring capabilities of real-time video surveillance at night or
under insufficient lighting conditions.
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Abstract

Educational developments have emerged from tremendous technology advancements
and the internet in recent years. As a result, distance learning has become one of the most
significant educational breakthroughs. Although remote learning, or education in which
educators and students are separated physically, is not new, current technology and high-
speed internet have made web-based distance learning practical. As a direct consequence
of these advancements, some educational institutions have begun to adopt web-based
remote learning systems to provide flexible, time and location-independent education.
Asynchronous and synchronous learning are the two significant types of distance
education. Asynchronous education does not need all students to engage online
simultaneously, whereas synchronous instruction is certain. Asynchronous instruction
allows students to interact at their convenience. Distance learning has the advantage of
flexibility, which is especially important in light of the global epidemic and educational
institution lockdowns worldwide. This study compares and examines all popular, widely
utilized digital teaching tools and well-known learning management systems. According
to the parameters of this study, Libyan universities and higher education institutions can
broadly incorporate free, open-source learning management systems. Despite its latency
in reacting, Libya's government must step up to the challenge and begin investing
significantly in its educational system and developing national programs to incorporate
information and communication technology (ICT) into education. The findings indicated
that pandemic had forced it to create innovative e-learning techniques and equip the
curriculum of the courses with new smart teaching Apps. Therefore, the Libyan
educational ministry should act quickly by supporting universities to digitalize and apply
the latest educational technologies presented in this study more effectively and efficiently.
The research was conducted to determine the feasibility of introducing e-learning into
Libyan higher education. It concludes with a proposal for an interdisciplinary approach
to Libyan e-learning development. As a result, both instructors and students adopt and
demonstrate a high level of interest.

Key words: Distance learning, students, Classroom, Libyan Educational Institutions
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1. Introduction

Several institutions of higher learning globally have designed and implemented presently
available integrated e-learning infrastructure and applications. Traditional lecture formats
are being combined with full or partial web-based courses at the majority of universities.
Inability to deliver the most appropriate service to its learners and lecturers, educational
establishments attempt to enhance their instructional practices. Using an e-learning
system that allows students and teachers to share information improves the process and
operations of teaching-learning services. Many colleges and universities worldwide have
designed and deployed collaborative e-learning systems and services. Conventional
lectures are mixed with full or partial web-based courses in most institutions. To deliver
the most effective services to their students and professors, educational institutions seek
to enhance their teaching-learning approaches. Utilizing an e-learning framework that
enables students and lecturers to share knowledge improves the methodology and
operations of students' learning services. E-learning technologies may also help an
educational establishment handle professional academic service comprehensively and
time-savingly. When technology is thoroughly evaluated, it is a usual protocol to state
that it has a few flaws. As per our experience at EImergib University in Libya, an e-
learning environment favors web-based teaching; nonetheless, there are hurdles on the
route to success. Most Libyan universities and colleges must employ the next most up-
to-date e-learning strategy to monitor the speed of technological innovation in higher
education. Students and instructors are well enough to use the internet and social
networking sites in today's technology age, making participation in any online learning a
straightforward method for becoming familiar with any type of web-based teaching-
learning scenario. Unlike any other content-based system, an e-learning system
necessitates a comprehensive design that enables the delivery of information depending
on the needs and criteria of learners and educators. The invention of the internet and e-
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learning has resulted in substantial changes in education systems worldwide, including in
Libya.

As a result, all Libyan universities' educational institutes should consider e-learning a top
priority. The applicability of any e-learning system and its capabilities by its own clients
is a quantifiable point that reflects the profitability of the conceptual view. In recent
research, Francom et al. compared two well-known learning management systems,
namely Google Classroom and Brightspace [1]. Both LMSs were utilized in a low-impact
blended learning scenario to augment face-to-face course sessions with online activities.
According to their findings [1], participants preferred Brightspace overall, particularly in
terms of productivity tools, attitude toward usage, and usability. They [1] proposed more
studies comparing these two LMSs in diverse student groups and completely online
courses. Additional investigations on LMSs might better lead to understanding classroom
management opinions of usefulness, simplicity of use, attitude toward service, and
behavioral intention to utilize the various LMSs. This study assesses the impact and
factors that may influence Libyan students' adoption and usage of open-source, free-of-
charge Learning Management Systems (LMS) such as Google Classroom.

2. Learning Management Systems' LMS."

Learning management systems (LMSs) are web-based learning management systems that
make instructional material and administration more convenient [2]. These technologies
have swiftly acquired popularity in educational contexts as a means of facilitating both
entirely online and mixed learning sessions [3]. A teaching method features cloud storage
for coursework, a quiz tool, web content tools, diaries, streaming video, discussion
boards, as well as many other learning tools. Therefore, the system's compatibility with
the adopters' values, experiences, and requirements is critical. Another element is the
system's relative advantage over competing learning management systems, the
availability of a trial plan before implementation, and the system's visual simplicity of
use [2] and [4].

2.1 LMS used as blended learning

When a university implements a learning management system or LMS, it may be used to
support entirely online classrooms or other learning experiences in addition to face-to-
face sessions. Blended learning is defined as a learning management system that
incorporates the advantages of both face-to-face and online interactions [3]. The quality
and utility of a learning management system are essential factors in blended learning
success [5], [6]. Alammary et al. [7] provide three alternative design techniques for
blended learning that an educator might use: low-impact blend, medium-impact blend,
and elevated mix, in an evaluation of blended learning research publications. Part of the
low-impact mix includes supplementing a face-to-face lesson with online exercises. This
strategy is the easiest for face-to-face instructors to utilize because of its convenience [7].
The designer will substitute face-to-face activities with online activities in the medium-
impact mix, and the replacement activities will be beneficial in the online domain. Finally,
the creation of a new class from the ground up is required for a high-impact mix. For each
learning outcome, the researcher assesses if the ideal medium is face-to-face or web-based
[7]. Blended learning provides a lot of versatility when it comes to the quantity of online
vs. face-to-face activities employed in a course.

2.2 Google Classroom

Google Classroom is a contemporary LMS that interacts well with technology in
education and is free for educational establishments to use. So, according to early
research, Google Classroom is the third most common LMS for elementary and secondary
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schools, after Moodle and Canvas [8]. However, because of its internet infrastructure with
current institution LMSs and student information systems, institutions of higher learning
have not widely adopted Google Classroom [9]. There has been very little experimental
observation comparing Google Classroom's usability or other features to competing
LMSs [10], [11]. There are now just surface-level feature comparisons between Google
Classroom and Brightspace. That was most probably due to the fact that Google
Classroom is a newer LMS with limited uptake by higher education institutions.
Brightspace and Google Classroom LMSs both offer online classrooms with an
assignment repository, a testing tool, notifications, activity agendas, message boards, and
the ability to upload materials in numerous formats, among other things (Brightspace
Core for Higher Education, 2020; Classroom Features and Benefits, 2020). Although
Brightspace has a full-featured grade book, Google Classroom is currently developing
one. Brightspace, on the other hand, connects to these apps via a widget, whereas Google
Classroom is strongly linked with Google Programs for Education (Google Apps, 2020).

3. E-learning Integration Trial Implementation

Individuals' passion frequently drives developments, with little or no external assistance
or reward. A group of instructors at Elmergib University's chemical engineering
department recently agreed to actively increase students' achievement and course
flexibility by addressing some of the department's long-standing educational challenges.
The inability to initiate constructive modifications at the start of each class due to lack of
access to instructional material; an insufficient time for interactive knowledge merged
activities all through lecture considering the majority of classroom time spent trying to
copy learning materials from the board; and restricted feedback on summative assessment
due to the fact that face-to-face interactions were the only means of communication with
students who have simply the potential to judge. The instructor became uncomfortable
with the limitations of traditional teaching methods and began to look for alternatives.
The professor would need to employ a novel pedagogical technique before, during, and
after activities to achieve three goals. Increase support, communication, assessment, and
feedback on formative evaluation tasks introductory class; incorporate interactive
educational activities during class; and, finally, improve support, communication,
assessment, and feedback on student assessment tasks after class. To achieve these goals,
the instructor looked at a variety of existing technologies and their capacity to support the
before, during, and after framework; he came to the conclusion that implementing an
educational web-based system could be a great solution, as shown next.

4. Pedagogical categories enabling versatility in web-based apps

As of the early months of the pandemic, in March 2020, instructors had to work rapidly
to figure out the best ways to build up a virtual classroom that would keep their students
engaged. Most countries implemented social distancing measures, hand-washing
routines, and public mask-wearing as a precaution. Millions of students switched from
state universities to some form of e-learning in March. Educators at all levels
experimented with various tools and programs for months before settling on their
favorites. To say that this had an impact on how instructors and learners interacted would
be an understatement. A virtual classroom is an online learning environment where
instructors and students collaborate using software's technical capabilities. Educational
institutions utilize virtual classroom software to hold classes remotely while keeping the
functionality of a typical classroom setting. A virtual classroom allows students to
participate in real-time classes while maintaining the same collaboration tools and degree
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of engagement as a physical classroom. Educational institutions use virtual classroom
software to give access to students who are unable to attend in-person classes. Educators
can connect with students and share information in a virtual classroom setting.
Web-based applications; enhancing educational flexibility concerning major themes in
various domains. Before, during, and after sessions, there is a course agenda on the cloud
system’s site, where key dates and times and changes are always available. On the course
site, you may find contact sessions, lectures before, during, and after activities, as well as
lecture notes and demonstration materials. Handouts are unnecessary for students, and
absentee students are not expected to come to the office to seek them. Therefore, it is
possible to offer stuff more efficiently afterwards. Self-study, assignments, the instructor,
and students may all post new study materials to the course site without the need to
photocopy them. The professor may log through into the site during each engagement,
check over the work students have submitted, suggest improvements, and record marks.
Allows for more efficient material transmission, which improves the quality of responses.
A significant effort If students get detailed information about the primary assignment's
requirements, they will have fewer inquiries before, during, and after activities. After each
activity, the instructor may log in to the site and assess the work that students have
submitted, provide feedback, and record marks. That increases the amount as well as the
quality of feedback. Mentoring and communicating as an instructor can contact students
whenever wants and respond to their inquiries whenever he wants. Students may speak
with each other or with the instructor before, during, or after activities, which allows for
improved communication outside of class.

5. Chemical Engineering of EImergib University Free Execution Trial of E-learning
The instructors' research team, Edali et al. [12], selected the Google Classroom Course
Management System for the initial implementation. That included course material
management, announcement posting, communication via discussion boards and emails,
assignment and quiz processing, grade management, and links to the course website and
other resources. Google Classroom is simple and free to use, with an advanced service
for significantly lower prices per course. Google Classroom also provides an extensive
course catalogue where students may access a class made up by their instructor or search
for distance learning courses. In a forthcoming publication by the authors of this research
paper, researchers will detail these aspects and how they influenced teaching and learning
in this study. The enrolled students were chemical engineering students in their third,
fourth, and fifth years at EImergib University. They already had a decent command of
English and had basic computer familiarity with M.S. Windows, M.S. Office, and the
internet. All three components of the before, during, and after framework were addressed
in the implementation. For illustration, the before element requires learners to pass pre-
class anticipation such as finding examples of scope of study on the internet, annotating
them, and submitting them to the Google classroom environment for use by all
participants. This prerequisite was implemented to support students in taking charge of
their education and spark class debate regarding study subjects. Furthermore, the prior
session’'s materials were to be used to speed up the editing process at the start of the next
course. The instructor used Google Classroom to offer instruction during the course by
uploading demonstration materials such as PowerPoint slides, notes, and links weekly
before scheduled classes; this online distribution of lecture notes sought to alleviate
students from copying notes during lectures. Finally, the after component would include
uploading follow-up exercises built on and amplified what occurred during the face-to-
face sessions; these exercises were created to allow students to complete evaluation tasks
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online, individually or in groups, and receive timely and personalized feedback on their
work. Understudies communicated with one another and with their instructors via chat
rooms and email. Shortly after the pilot course began, the understudies were to participate
in a week-long preparatory course that was nearly entirely based on the Whiteboards
Course-Management framework. Students primarily utilized the Google Classroom
system for three purposes: access to course information, completion of assessment
assignments, and communication with instructors and classmates. All undergraduates
commonly used the Course Data Page to receive course data, while the Cites Pages were
frequently referred to as course content. All students performed at least ten assignments;
they engaged electronically, submitted online contributions, and received online feedback
from their professors. Figure 1 depicts one of the Google Classroom-based Chemical
Engineering at Elmergib University Computer Applications course for fifth-year senior
students, term group 2021, administered by two of the research work's teachers. By
clicking the +sign in the "Students" page or sending them an email with the course code
attached, as shown in Figure 2, where the course registration process is completed.

Iications, Jan 2022 Course Stream Classwork People Grades

Customize v

/ &
CHE 575 Computer Applications, Jan 2022

Class code : o e
Announce something to your class

Figure 1. Computer Applications Google Classroom for Higher Studies, Term Group 2021
administered by two of the instructors of this research.

11

Jan 2022 Course Stream Classwork People Grades
Teachers ey
e Mohamed Edali, PhD, PEng

; Asma Milad
Students 5 students 2
(] Action Az
] f<-7 Abdulrhman Tehishat
(] & Mahmud Abdulla
(] ; Mohammed Alharram
(] e Mohammed Alojli
O 3 Zenoba Shubar

Figure 2. Computer Applications Course registration at Google Classroom.
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The professors' next priority was achieving the course's learning objectives and
structuring and distributing the knowledge to the students. Unlike some wealthy nations,
developing countries, such as Libya, must consider all students' sociotechnical restrictions
when planning course content and delivery. Furthermore, online courses are uncommon
in most Libyan institutions, and chemical engineering lectures are typically delivered in
a classroom environment. Therefore, a blended learning approach was taught using the
Discover, Learn, Practice, Collaborate, and Assess (D-L-P-C-A) paradigm. The five
components of (D-L-C-P-A) with a brief explanation of each element can be summurized.
First, students have joined the Google Classroom, as in Figure 2. They were then
instructed to find all learning materials created for the allocated topic, which were
uploaded into the virtual class, including lecture handouts, progress trackers, lecture
videos, amended course syllabus, and web connections to additional online resources.
Next, the students must master the terminologies, ideas, and computations using the pre-
recorded lecture videos and other materials. nline tests are set up with many sets of
questions and a defined amount of time for completing and submitting answers in
engineering reporting style. A long-time frame was suggested to provide students with
more access, especially those with local internet connections.

The practice section helps students put what they've learned and apply it. As seen in
Figure 3, most class time is spent with students collaborating on interactive activities such
as quizzes and debates. Students' engagement with the instructor and peer learning should
improve due to the collaboration component. Finally, as illustrated in Figure 3, the
assessment component comprises assignments, quizzes, or exams given with allotted time
to assess the student's understanding of the material based on the declared course learning
objectives.

= (CHE 575 Computer Applications, Jan 2022 Course Stream Classwork Peopie

Tih : i i Sth : 4th Ard i
Asshgnme Ass grmie Assignme Assignme Asshgnme Ass ignimae :-'.‘.l:]l"\‘tf‘ Assignme
Sort by fest name -

:.'-. Class average 1o ] ] w o 10

f j Abdulrhman Tehishat Missing Missing Missing o ] © 10
0 10 1 0 D 0 10
. Mahmud Abdulla il
’
8 Mohumemed Alarram Missing 10 1o 0 " 0
- e Amnarrar ing
- 0 10
e Maohnirned Alajli Midsing Miging Misting Misging . Migaing
8 Zenoba Shubar o 10 2 o o 10 10
- wl

Figure 3. The chemical engineering computer applications course / Google Classroom Grades
System.

6. Chemical Engineering Participants’ Evaluations on the E-Learning Trial
Technique

Figures 4 depicts the Google Classroom website for the courses (2016 — 2021 terms) that
this research paper's professors ran. After completing each of the fifteen courses, in the
same manner, an evaluation of the Google Classroom activity was undertaken among
understudies, educators, and specialist personnel. In addition, an overview evaluation was
undertaken among the participating understudies and instructors in the chemical
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designing courses at Elmergib College, and a unique overview was presented to each
group of responders. The questions were developed in order to understand more about the
assessment system's influence on learning and teaching. That is, to what extent it aided in
aiming before to, during, and after activities. The assessment includes survey
questionnaires with specialist staff, course educators, and other educators who
administered with the revamping and uploading of the course online, in addition to the
overviews.
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Figure 4. Google Classroom LMS website for the courses (2016 — 2021 terms), administered by
this review work instructors.

Assessment techniques must be improved to reduce academic dishonesty while still
providing students with the numerical and analytical ability needed to solve engineering
problems. As a result, designing tests that limit collaboration and web surfing is crucial.
The evaluation's complexity must be weighed against the time limits. Other factors, such
as the time it takes to scan and save their solutions and the upload speed of their internet
connection, must also be considered. These problems should not be disregarded in order
to improve student fairness.

Students well received the course's Google Classroom-assisted market research. They
talked about how it impacted their interactions with instructors and individual students,
group work, assignment accommodations, feedback on evaluation tasks, learning quality,
and attitudes toward web-assisted learning. Instead of having to wait for face-to-face
encounters, students welcomed the ability to engage with instructors and classmates at
any time via the internet. Several students reported a rise in online contact in their
personal lives. The most commonly acknowledged improvement was communication,
without which the learning and teaching processes would be regarded as worthless. It has
communication features that allow us to communicate with our instructor and other
students at any time and from any location. We started using email as an engaging
medium for our coworkers, backed up with a web-based system. The implementation of
the LMS Education system's evaluation process and the enhanced quality of feedback
supplied to students and was positively influenced group work and assessment.
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7. Comparison of Google Classroom and Brightspace

Going paperless is a huge timesaver from both public and private institutions in digital
and non-digital environments. Google Classroom and Brightspace serve two different
customers who want to stay updated on top-notch apps that enable a paperless approach.
Google's educational contributions as a pro are entirely free, and as a con, it has a limited
classroom capacity. Brightspace, on the other hand, is a market leader in learning
management systems, where more than 1,000 students must be registered. Blended
learning, asynchronous learning, and certification are all supported. A financial ability to
purchase a Brightspace license subscription is required, where the cost will not be an issue
to implement LMS both on-premises and in the cloud.

Conclusion

The preceding is some of the observations made by instructors in this research that may
be useful to others contemplating using Google Classroom. First, the Google Classroom
discussion tool permitted only text-based threads and answers in this research. Options
like photos, links, and the like would have been valuable in the lectures, but they were
restricted by the features now accessible. Furthermore, the professor cannot search for
student discussion postings by name, making marking difficult when the class is large.
Instead of searching by a student and seeing all posts and answers, the instructor would
have to score the threads manually. Another notable feature of Google Classroom is that
it is updated over time, and these upgrades are occasionally performed without much
notice and the users' input. As a result, users may encounter difficulties due to possible
interface changes, making it temporarily unable to navigate the system as intended.
Significant interface changes were introduced during one of the study's semesters, causing
considerable uncertainty. The benefit of this issue is that you may receive new features at
any time and utilize them in a class as soon as they're ready. At a modest number of
students, Google Classroom works well with Google Apps for Education, which many
colleges and institutions use. Participants' experiences with various LMSs might also be
revealed through qualitative research. Transformation is still occurring in all Libyan
education areas that do not involve online learning. As a result, the Libyan Ministry of
High Education should move quickly to help institutions digitalize and implement the
study's latest instructional innovations more effectively and efficiently. Brightspace is
recommended for the way to go to manage the Libyan academic institutions with more
than a few thousand students at each university. Education Ministry should completely
invest in digital learning tools for long-term use. University staff and students require
Brightspace as a modern learning tool that is automated, comprehensive, and highly
engaging. It should be implemented to install LMS both on-premises and in the cloud. As
a result, both instructors and students agree that it is a smart move.

Acknowledgment

Professor Elkamel of Waterloo University offered academic and financial assistance in
providing simulation software, which authors used to create the instructional Apps.
Associate professor Edali of Elmergib University's chemical engineering department
created and examined the produced Apps and their teaching methodologies presentations,
which were then used in teaching in virtual classrooms. Virtual classrooms for different
courses for undergraduate and graduate levels were administered following the set
teaching philosophy. Appreciation goes as well to the undergraduate chemical
engineering students, Abdulrhman Tehishat, Abdullah Abdulsalam, Mahmoud
Elghuzlani, Mohammed Harram, Mohammed Alajeel, and Zeenoubah Shoubar.

182 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall



cila glaal) 4 (391 alall i gal)

%T(éw iy ;3:— et iw Ay IST.Jd }\ X

22022/2/22-21

References

[1] G.M. Francom, A. Schwan, & J. N. Nuatomue. Comparing Google Classroom and
D2L Brightspace Using the Technology Acceptance Model. TechTrends 65, 111-119
(2021). https://doi.org/10.1007/s11528-020-00533-0.

[2] E. W. Black, D. Beck, K. Dawson, S. Jinks, M. DiPietro, (2007). Considering
implementation and use in the adoption of an LMS in online and blended learning
environments. TechTrends, 51(2), 35-53.

[3] C. Graham, (2005). Blended learning systems. In C. Bonk & C. Graham (Eds.), The
handbook of blended learning: Global perspectives, local designs (pp. 3-21). Pfeiffer.

[4] R. D. Rucker, L. R. Frass, (2017). Migrating learning management systems in higher
education: Faculty members' perceptions of system usage and training when
transitioning from Blackboard Vista to Desire2Learn. Journal of Educational
Technology Systems, 46(2), 259 -277.

[5] K. A. Al-Busaidi, H. Al-Shihi, (2012). Key factors to instructors' satisfaction of
learning management systems in blended learning. Journal of Computing in Higher
Education, 24(1), 18-309.

[6] J.-H Wu, R. D. Tennyson, T.-L. Hsia, (2010). A study of student satisfaction in a
blended eLearning system environment. Computers & Education, 55(1), 155-164.

[7] A. Alammary, J. Sheard, A. Carbone, (2014). Blended learning in higher education:
Three different design approaches. Australasian Journal of Educational Technology,
30(4), 440-454.

[8] L. McKenzie, (2018). Canvas catches, and maybe passes, Blackboard as top learning
management system for U.S. colleges | Inside Higher Ed. Inside Higher Ed.
https://www.insidehighered.com/digital-learning/article/2018/07/10/canvas-catches-
andmaybe-passes-blackboard-top-learning.

[9] W. Fenton, (2017). Google Classroom not in the college classroom. Inside Higher
Ed.

https://www.insidehighered.com/digitallearning/article/2017/06/21/google-
classroomnot-college-classroom

[10] R. A. S. Al-Maroof, M. Al-Emran, (2018). Students' acceptance of Google
classroom: An exploratory study using PLS-SEM approach. International Journal of
Emerging Technologies in Learning (1JET), 13(06), 112-123.

[11] K. A. Azhar, N. Igbal, (2018). Effectiveness of Google classroom: Teachers'
perceptions. Prizren Social Science Journal, 2(2), 52-66.

[12] M. Edali, W. Alaswad, A. Bseibsu, Z. Sahem, F. Ben Rajeb, A. Elkamel
"Chemical engineering graduate courses curriculum development with simulation
components," Journal of Pure & Applied Sciences, 20 (3), 64-73 (2021). Proceedings
of the first national conference for the development of higher education institutions
in Sebha U., Libya, December 12, 2020, http://nchel.sebhau.edu.ly/.

[13] Chemical Engineering Research Group website at EImergib University for the
ITCS-2022 Conference, https://sites.google.com/view/elmergib-u-chem-engin-
itcs2022/itcs-2022-feb-20-21-2022-1st-scientific-conference-on-information.

183 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall


https://sites.google.com/view/elmergib-u-chem-engin-itcs2022/itcs-2022-feb-20-21-2022-1st-scientific-conference-on-information
https://sites.google.com/view/elmergib-u-chem-engin-itcs2022/itcs-2022-feb-20-21-2022-1st-scientific-conference-on-information

- e glaall 431 (J 9Y) (galad) jadgal) i o 4450
TS . ound T R
T s e 49150 Axaly — il shaall 4k 4418 IST.] /\

22022/2/22-21

Automate Libyan Academy Processes on Cloud-based BPM
Case study: Student Information System

Sundus Akki Ahmed Alkilany PhD
Information Technology Dept. Information System Dept.
Libyan Academy Faculty of Information Technology

University of Tripoli

Sundus.akki@academy.edu.ly

uadlal)

degiia lerd Lgugeialy Lol Jiss JalSiag ange Cilaslen als yughity alaia ) 42l (LA) Gl duanlsY)
3850 038 Lyt s oY) auiis Bagall Aadily Aupid) 3))sall o) cdadaill Asall i3] (DU B)la) ¥ laa
Jee Wy clela¥) S5 DUl Jaee lilee diady ) Ciagy 53l (SIS) alllall cilashen )Y allas Jlis
Google Cloud Platform (GCP) dai _le diliaiwdll (BPM) cliSijal lada lgindaiy 4y dadiyal)
Jlee ¥ Cilileal jaiunall pioaill 8 daaliaalls Jlac) laa i (3 (BPMN) daiaill g (385 culand)
Lol ae g glanlly
Google Cloud SQL) i Google Zilaw lgaas S LSl (e e gana e & SIS I alas ey wie
Cslill WU aslly AR L8 Taad g pal) 56 SU g gll BPM Il jma (o any G-suite 5 (GCS
inaal) Cyanilly pogill S0 daalow e alaaiadl 6 sl o Jseanll

Abstract

The Libyan Academy (LA) Administration always aims to develop an integrated
system that provides and manages various services for the LA, such as student

management, educational materials management, human resource management, and
other systems.

Suggested approach Student Information System (SIS) aims to automate students system
processes by developing a Student Information System (SIS) based on Google Cloud
Platform (GCP). Business Process Modelling Notation (BPMN) is the modelling
approach that allows business owners to contribute to the continuous development of SIS
Processes in collaboration with tech teams.

A set of components are integrated such as Google Cloud SQL (GCS), G-suite and BPM
engines’ to orchestrate the SIS processes to handle requests firmly. In addition, that will
leverage the system performance efficiently, downgrade the cost expenses and reduce the
development to market time. Through owning a usable system with greater scalability.

Keywords: Google Cloud Platform (GCP), Business Process Model and Notation
(BPMN), G-suite, Google apps, Student Information System (SIS), BPM, BPMN.

1 .Introduction

Nowadays, educational institutions passionately aspire to automate their whole processes
faster and more efficiently, preferably with lower costs and better quality. For this reason,
institutions must continuously implement best practice management principles, strategies,
and technologies. However, the best practice management principle is business process
management (BPM) [1].
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The Student Information System (SIS) is one of the vital frameworks that assist the
administration and management of higher education institutions. Its utilization for
organizational and administrative purposes, just as other scholarly undertakings, is
significant [2].

SIS in the Libyan Academy (LA) handles most aspects of students’ academic life, right
from admission, through course registration, and final examination results. Whereas,
these functions facilitate the flow of students’ information more than ever. Yet parts of
these processes, such as admission and enrolment in courses, are deficient, in terms of
performance, techniques, development, cost, and wasted time. They may overcome such
a deficiency by using an advanced technical solution such as BPM to improve the
management performance of the LA by automating all of its processes. Whereas this
paper focuses precisely on students' processes’, for better use and exchange of available
resources.

1.1 Business Process Management (BPM)

BPM is a collaborative approach between a system to integrate the Computer science
principles with management science methods, and their applications of the organizational
approach of operational processes. BPM focuses on scale-up organization, integration,
optimization, implementation, control, and process management. As customer needs and
relationships with competitors, business processes become more complex, rely heavily
on information systems, and can extend to multiple organizations [3].

1.2 Business Process Modelling Notation (BPMN)

Business Process Modelling Notation (BPMN) is a modelling standard for processes,
initiated by the Business Process Management Initiative (BPMI). The BPMN consists of
a diagram, specifically a business process diagram (BPD), with this diagram the business
processes to simply understood and modelled. The BPMN diagram consists of elements
divided into four categories: flow objects, connection objects, swimming lanes, and
properties [4].

In addition the business processes are the lifeblood of every business such as requisitions,
employee training, and leave request higher education business applications also have
processes such as admissions and student enrolment, processing of financial aid requests,
software approval, scheduling, and related administrative procedures [5].

1.3 GOOGLE CLOUD PLATFORM

Generally, cloud computing is described as a next-generation technology. It is a web-
based technology where users are rendered high-quality services, including data and
software, on remote servers. Cloud computing is just like data outsourcing because a
stranger provides storage services to the client. This results in good customer outcomes
without costing a lot of money in equipment and programming to store information [6].
The Google Cloud Platform (GCP) is a collection of Google’s computing resources, made
available via services as a public cloud offering. The GCP resources consist of physical
hardware infrastructure computers, hard disk drives, solid-state drives, and networking
contained within Google’s globally distributed data centers. Each component has been
specifically designed using templates similar to those provided in the Open Computing
project [7].

Google Apps is a core suite of productivity applications that Google offers to educational
institutions for free. These communication and collaboration apps include Gmail,
Calendar, Drive, Docs, Gmail, Hangouts, and Sites. All of these applications exist
completely online (or in the cloud), meaning that all creations can be accessed from any
device with an Internet connection [8]. GCP and its components are suitable for the needs
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of higher education institutions, which provide a flexible platform and solution to fulfill
the demand for developing and deploying their applications [9].

2 STUDENT INFORMATION SYSTEM

The Student Information System (SIS) is a management information system for
educational establishments used to manage student records. Above all that, the SIS
provides the ability to enrol students in courses, documentation of grades, transcripts of
academic performance, extracurricular activities, and student assessment scores results,
forming student schedules, tracking student attendance, and managing other institutional
issues, and process student-related [10]. From early days, the SIS Framework has been
studied, explored, and implemented in several approaches. This paper reviews a set of
papers to understand the approaches used to build solid SIS solutions.

In [11], the authors focused on a web-based SIS Automation System for Sebha
University-Libya (SIS-SUL). Where the system is hosted by a local ISP. The SIS-SUL
consists of three streams’ of operations: firstly, students registering via their department,
Secondly, students paying their fees at the finance counter Lastly, students sign in and fill
out an application. whereas the authors of [13] analysed the requirements of a reliable
student management system based on the Microsoft Azure Cloud Computing platform.
On the other hand, the current SIS for LA has been developed by typical development
methods. Where that system is hosted in an on-premise environment. Consequently, these
collections have certain limitations on different levels across a wide spectrum of
technology. In 2017, the LA subscribed to Google for education, which entitles the LA to
a wide benefit of Google applications and services in the GCP environment. This allows
all academy staff and students to acquire an account in the Google environment, which
facilitates for them many services such as e-mail, meet, Google Drive and many other
services. Because of that, the author of [12] has formed a Mini_System for the LA that
system deployed on GSP to present test students’ results as well as each final semester
transcript. Where the Mini_System was designed by using Google Script, JavaScript, and
using Google Sheets as a database to mitigate the cost of a database license. After the
success of the use of the Mini_System, which was used as a pilot system in the Department
of Computer and Electrical Engineering, the Academy decided to expand its use to the
entire Academy. That system faced technical obstacles to expanding, as any system
designed on a typical.

3 BPM ENGINE’S ASSESSMENT

Various BPM engines’ are available in the market, which makes it impossible to identify
its technical capabilities without engaging in the actual testing of its operational
capabilities. Five BPM engines’ assessed according to the following scenario:

¢ \We have started with gathering the information from their websites, forums, and
available documentation about the tools themselves as illustrated in Table 1.

e Then, samples of processes were modelled by BPMN and implemented on the
selected BPM engines to build a solid experience regards its specification and
user’s experience.
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Tablel. BPMN Engines Assessment
. BPM features
Engine Modellin User-
€N | Execute . . friendly Cost license
with Processes Integration | Automation interface
BPMN
Open-
\ \ \ \ \ Free cource
Open-
\ \ \ \ X Free cource
Free Open-
~ ~ ~ N X and source
paid
Free Proprietary
v v v v v and
paid
\ \ \ \ X free | Proprietary

After we have reached the final stage of the implementation and testing for a set of
operations and services of BPM Engines. We have concluded that Bonita has the upper
hand in features over other engines. In terms of, easy to use and adaptability, easy to
automate processes, handy use of connectors, and the use of REST APIs, which enabled
Bonita to integrate with a vast number of enterprise components with extensible and
embeddable open-source, Above all that, Bonita smoothness during the integration as
well as alignment with GSP. This will widen Bonita use from the developers-side,
professionally.

4 SYSTEM DESIGN

The proposed system to orchestrate the SIS components framework as shown in Figure
(1,2) that uses the managed Platform as a Service (PaaS) is called GCP App, App Engine,
and Compute Engines, which provides a wide range of features that make scalability, load
balancing, logging, monitoring, and security. Where systems are integrated with cloud
SQL, Google apps integrate SIS; and SIS;. BPM Engine to automate modelled SIS;
processes as shown in Figure 2. which becomes much easier if developers build and
manage all operations by themselves, which provides a secure environment to run SIS
with reliability.

) Google Cloud Flatform

_PQ_' App Engine ﬁ

Clon
Daployment v
Man

=

Authorized User

Cloud
o SQL
TR J
————— app
j SIS1
} @]
‘ Jay
GSuite Apps Student

Figure 1. SIS; solution Framework
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Figure 2. SIS2 solution Framework

We have studied the LA SISo current system, as well as the other systems mentioned

earlier in the literature; this research relied on them for analysis and design stages. In

this paper, we developed two different SIS systems namely (SISy, SIS?).

e Typical programming using PHP 5 language to develop SIS system deployed on
GCP with Google SQL database and integrated with Google apps; this approach used
for SIS: development.

e Process Modelling (using Bonita Soft BPMN 2021) where Bonita is installed on
GCP with a Google SQL database. However, the modelled processes are invoked
through Bonita to automate them to obtain a flexible and firm SIS, which will be
available via GCP where this approach is used in the development of SIS.. Figure 3
and Figure 4 show below the modelled processes of admission and course enrolment.
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Ea) enter the exam
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and reading the
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requirements, and
then agreeing to them

. of

Ensure correct papers

|—, Receiving lists of]|
no successful
F'S
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admission committee
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Figure 3. Admission process for SIS,
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Figure 4. The courses Enrolment process for SIS;

5 Evaluation and Discussion
This research ought to improve the effectiveness and efficiency of SIS for academic
institutions, precisely SIS for LA to rely on modern modelling and programming
technologies. For this reason, a comparison among the three approaches explained above
(SISo, SIS1, SIS») systems. Whereas for comparison, the digital evaluation methodology
was adopted to evaluate those systems. We assume that the three systems are equally
likely; to measure the criterion’s effectiveness through evaluating its sub-specs, its value
either equals 0 or 1 to express whether the service, features, or components are effective
as its availability. As presented in Table 2, we have chosen a set of comparison criteria to
evaluate the systems as follows:

o Modelling Contributor: To measure the extent of the contribution of the
parties, whether they are individuals or teams, who are related to the modelling
processes to contribute to the design and development procedures of the
systems; During the creation of the process, update or modification the
processes or add a new process. Where these parties are IT-Engineers, Business
Owners’ and System Analyst.

o Performance: In this feature, we will be measuring the response time and
adaptability of the System performance.

o Storage: In this slot, we have measured the generic issues related to the
storage.

o Cost: In this aspect, the components that most affect the cost of systems are

checked in terms of hosting, data center, and any added services; in which
licenses and any other special applications may be included.

o Security: In this section, we will evaluate the security aspects of the system in
terms of data encryption, authentication such as (Single-Sign--ON or O-Auth,
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etc.) as well as physical security layers such as Firewall or any other additions,
to keep the quality and strength of the security used to protect against any
intrusions or unpermitted accessing hazard.

o Implementation: In this part, we will be evaluated the Generic
Implementation Specs for each system up to reaching the actual launch of the
system to enter the real use phase. This may include the time spent in analysis,
modelling, programming and designing of each system followed for its
installation on the cloud platform and its ease.

o Integration: In terms here, measuring the ability of each system to integrate
effectively, whether with Databases, User interfaces as External applications
also.

Table 2: Comparison Criterions among three SIS

Criterion Attributes SISo SISy SISz
Modelling IT E.ngmeer : 1 1 1
Contributor Business Owner’s 0 0 1
System Analyst 1 1 1
Response time 1 1 1
Performance Adaptability 0 0 1
Scalability 0 0 1
Easily storage 1 1 1
Storage API accessing 0 1 1
Big Database 1 1 1
Host 1 1 1
Cost Data centre 0 1 1
additional services 0 1 1
Encryption 0 1 1
Security Authentication 1 1 1
Physical security layers 0 1 1
Cloud deployment 0 1 1
Implementation | Ease of development 0 0 1
Short development time 0 0 1
Databases 0 0 1
Integration User interfaces 0 0 1
0 1 1

External applications

As illustrated earlier, the modelling methodology role in systems automation toward scale
up the efficiency of systems deployment. In relation to Tables 2 and 3, the conducting
evaluation of three modelling approaches shows that SIS; in all sub-specs has the upper
hand over the other systems. The superiority of SIS,, which may raise many questions
that may emerge from this assessment, as: Why does the SIS show a low score in cost
and security compared to SIS; and SIS, as well as why does the SIS take the lead over
SIS; and SISz in implementation and integration. On other hand, the three modelling
contributors’ specs contain IT engineers and systems analysts, where business owners are
only able to contribute to developing and automating the SIS, with other contributors. It
is present in the SIS, only for this reason that it gets a higher score than others. Yet, SISo
scored lower point in cost and security.

Due to the cost of the data centers as additional components, that will inevitably add
an expected cost to the development expenses. The effect on SISo implementation
properties of SISo is not cloud-hosted, which gave SISp a lower score in relation to SISo.
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On the integration aspect, which is the integration operations with other external services
such as applications such as Google applications.

Table 3: Comiarison results

Modelling Contributor 2 2 3
Performance 1 1 3
Storage 2 3 3

Cost 1 3 3

Security 1 3 3
Implementation 0 1 3
Integration 0 1 3

After the technical and in-depth reading of the evaluation as presented in figure 5, the
extrapolation of the results became apparent that the SIS; is the one that scored the highest
level in all the aspects, then SIS, and on the bottom, SISe. This means that, through this
comparison, it can be concluded that developing a system that runs on the Google Cloud
Platform (GCP), uses its tools, and models processes by the Bonita engine in an
automated, smooth, and secure manner, will give a set of advantages over the SIS;,
Current SISo. Figure 5 shows a comparison graph among the three systems for each
criterion.

é
&
®
L 3

Storage
Cas

Security

rModelling
Performance
®
on
|
Integration & &

Contributors'
Implemen tai

S50 —o-SIst SIS

Figure 5. Comparison graph among three SISs

6 CONCLUSION
Various sizes of institutions on a wide-scale hope to be able to model their processes more
professionally to reach an extraordinary level of success in implementing their goals and
attain a respected position in their area’. Considering what process modelling by BPMN
offers through BPM principle and methodology, such as its ability to express the process,
integration with other tools and automation. On the other hand, Google cloud applications
development has brought many benefits to education, especially for higher education
institutions. Hence, we developed SIS to improve the efficiency of managing student
issues by automating the modelled processes. In addition, to that, it invoked modelled
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processes on the GCP and through the BPM engine simultaneously, with services that
may help in developing the system more effectively. Integrate the system with various
Google applications. This technology Facilitates the use of the system, which will allow
the business owner to collaborate in modelling processes that will leverage the system's
performance within efficient ways, downgrade the cost expenses, and reduce the
development to market time. All of that will help the institutions to own usable systems
with greater scalability.
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Abstract :

In this paper, we designed and implemented a methodology to detect the mass affected
by brain tumor for Magnetic Resonance Images (MRI) using MatLab program as a tool.
These MRI images were collected from National Cancer Center (NCC) and Misurata
Central Hospital (MCH), the total number of images used for testing stage are 50 images.
All MRI images were the type of T2 weighted. The input image has been processed,
which is of gray type, by changing its size to become 200*200 pixels without affecting
on the image quality. Also the segmentation technique was used to extract the infected
area from the image and isolate it from the rest of the healthy tissues by integrating two
algorithms, Otsu algorithm to transform the image into the binary system and K-means
cluster algorithm to split the image into three parts, these two algorithms gave accurate
and excellent results in the detection. The accuracy rate in the detection process has
reached 100% where the output image represents exactly the tumor cells that were pointed
from the healthy cells.

Keywords: Image Detection, Tumor Classification, Otsu, K-means Cluster, MRI.

1-INTRODUCTION

Although many clinical experts or radiologist are well trained to identify tumor and
other abnormalities in the brain. The identification, detection and segmentation of the
infected area in the brain is absorbed to be a tedious and time-consuming task. MRI has
been a conventional and resultant image processing technique to visualize structures of
the human body. It is very difficult to visualize abnormal structures of the brain using
simple imaging techniques MRI technique uses many imaging modalities that scan and
capture the internal structure of the human brain. Even with the use of these techniques,
it is a difficult and tedious task for a human eye to be always sophisticated in detecting
brain tumors from these images. With emerging technology, we can provide a way to ease
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the process of detection. Brain tumor detection and segmentation is one of the most
challenging and time consuming task in medical image processing. In this paper, an idea
is presented to design approach helping to detect infected tissues of brain tumor in real
MRI patient images. There are many types of cells in the human body, every cell has a
particular function. New cells produced when they are division in an orderly and healthy
manner, and these new cells help in terms to keep the human body healthy and properly
working. When some cells lose their capability to control their growth, they are
reproduced without any control. Whereas these extra cells called a tumor. It is a disease
known as abnormal tissue growth [1]. The human brain is responsible for all activities
within the body; it is the center for managing the nervous system and receiving signals
from the body [2]. A brain tumor is an abnormal mass of tissue inside the brain where
cells grow and multiply randomly [3]. It is one of the main causes of the increasing death
rate among children and adults. Tumors that grow in the brain cause life-threatening
disease. The tumor has two main categories, benign and malignant. The cells in benign
tumors rarely invade tissues around them and do not spread to other parts of the body, but
malignant brain tumors are cancerous and grows near the healthy brain tissue, and grow
faster than benign tumors [4]. Brain tumor is considered as one of the most dangerous
diseases. That requires high accuracy and expertise by specialists in determining its type.
Therefore, the use of automated and modern medical image processing techniques to
detect and classify the stages of brain tumors with efficient diagnosis has become
important [5].

{2} normal brain (o) benign nomor () malignant rumer

Figure (1) - MRI Brain Images

Nowadays, the diagnosis of brain tumor has become a very important and essential task.
The process of tumor detection in the brain usually done via various medical imaging
techniques such as Positron Emission Tomography (PET), X-ray, Computed
Tomography (CT) scan, and MRI. A diagnosis of brain tumor in the medical field usually
begins with MRI to visualize more accurate details of the internal structure of the human
body, this technique mainly used to detect differences in tissues; it is a hot topic for
research in recent years. Our work will focus on MRI images because the MRI scan does
not affect the human body, it does not use any radiation, and it is more comfortable as
compared to a CT scan for diagnosis [2]. One of the most important step in the tumor
detection process called image segmentation, in which the tumor-affected area is isolated
from the other healthy tissues, which makes it easier to analysis and determine its type

[6]
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Il . The Problem

As mentioned earlier, the existing manually detection methods have high probability
of risk in negative classification for the type of brain tumor, also, early detection of this
disease increases the patient’s survival rate by prescribing the necessary treatment or
taking the necessary medical measures. Therefore, CAD system is a powerful tool used
for early detection of brain tumor, and it is indispensable that can be helpful for radiologist
in identifying and classifying brain tumors. but there are still some drawbacks in accuracy
rate of brain tumor detection, therefore, the remarkable result has not yet been achieved.
This leads to further research to enhance the accuracy rate an important factor in dealing
with human life.
I11. Literature works in brain tumor detection

Using MATLAB, the researchers in [7] proposed a new methodology designed to
detect and predict only the tumor regions in human MRI images. The proposed
methodology consisted of five stages started with converting the MRI image into a
grayscale image. Then a median filter was applied to remove any noise from the image
using contrast enhancement technique. After that, edge detection technique such as sobel,
prewitt and canny algorithms are applied, then thresholding segmentation technique was
used to distinguish tumor region in the image. The last stage was a segment the affected
area with tumor based on the k-means cluster algorithm with number of k = 4 to cluster
the tumor into four regions represent tumor location. The affected regions of brain tumor
detected efficiently. In [8] researchers presents a new method using thresholding with
morphological image analysis techniques to detect brain tumor from MRI image. First
step was MRI converted to grayscale, then noises were removed by filtering techniques.
The grayscale image was then converted to binary image adding 0.3 with the Otsu's
threshold value. This method was tested on 72 FLAIR images of 72 patients taken from
BRATS Brain Tumor database, out of which the proposed algorithm was able to detect
tumor from 61 images successfully. Experimental result showed an accuracy rate of
84.72% in detecting 61 patients brain tumor.

IVV. Methodology of proposed work
The methodology of proposed work is illustrated bellow in Figure (2).

Real MRI brain
tumor images

[ Preprocessing J

'

{ Segmentation (Otsu method and K- }

means- cluster)

'

Infected area with tumor (Benign
or Malignant)

Figure (2) - Proposed Methodology
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The research design of the proposed work shown in Figure (2) is summarized as follows:

1-DATASET

The proposed work starts firstly with collecting database contained benign and malignant
tumor images. The dataset contained real brain tumor MR images, they are all transverse
relaxation time (T2) weighted, the collected images were then viewed using the Radiant
software, to select the axial images suitable for the criteria set for the research, isolate one
image per person as shown in Figure (3). The total number of dataset of this approach
contains 50 MRI brain tumor images divided in two types (Benign = 15 images,
Malignant = 35 images) from different gender (male, female and child). Voluntary
patients are between the ages of 5 and 75. The images collected from NCC and MCH in
Misurata city. Chosen images are categorized into two distinct classes as (confirmed
benign and confirmed malignant tumor only). Images are grayscale level in (jpg) format
stored in (MATLAB2013a) version.

Figure (3) - Sample of Real MRI Images

1- PREPROCESSING
Usually, reducing size of the image an important factor to reduce processing time and to
decrease the image complexity without losing any of its fundamental features. So, the
first step is convert the each MRI brain tumor image to a fixed size (200x200 pixel) with
the same extension (jpg).

2- SEGMENTATION

Image segmentation is a fundamental technique in image analyzing and processing filed.
The purpose of this process is to separate the image into its components according to the
homogeneity and correlation between each pixel and the adjacent pixel. The segmentation
stage is performed in two steps: Otsu binarization and K-means clustering were the input
image is converted in binary by fixed threshold value. The image pixels less than
threshold are placed equal zero, whereas the image pixels larger than threshold equal to
one. Segmenting the tumor region from MRI images is a complex, crucial and difficult
task, but precise and accurate segmentation is essential for the detection and classification
the tumor. To detect infected tumor tissues from MRI. In present case, brain tumor portion
will be required to be segmented from MRI brain tumor image, which will become region
of interest (ROI). Segmentation employed to separate the tumor tissues that represent in
the (ROI) from normal brain tissues using combining Otsu binarization method and K-
means cluster.
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A. OTSU METHOD

In this step, the MRI image is converted to binary format by selected threshold value T
via calculating the total intensity distribution of an image. Threshold value compared with
individual pixel values, if the pixel value is higher than the threshold, then the pixel is
becomes as foreground, it means set to be white. When the value is less than or equal to
the threshold, it is becomes as background and set to be black.

1, if f(x,y)>T

Tak y):{O,iff(x,y) <T

1)

B. Segmentation using K-means clustering method

This is the third basic and major step in the methodology. It applied on all MRI brain
tumor input images to segment and extract the tumor area from healthy tissues in patient's
MRI image. K-means algorithm partitions (n) observations into (k) clusters where each
observation partitioned depending on the nearest mean value. Every time mean is updated
with the centroid value and this process continues until convergence is reached. It
depending on define the number of clusters, here we select the number of clusters k = 3,
where first cluster for tumor area and second for background, last cluster for other healthy
brain tissues one of the main advantages of this algorithm is uncomplicated and low
computational cost, which makes it works efficiently on large datasets [9], Figure (4)
show the segmentation process.

Figure (4) - Before and After Segmentation Process

VI .RESULTS AND DISCUSSIONS

After applying the proposed approach, we get excellent results indicate that system is
helpful in detection of brain tumors automatically. The detection of brain tumor
performed in two phases, preprocessing and segmentation. Preprocessing step involved
just image resizing. The segmentation were done by using combination of Otsu method
and K-means cluster. The process takes a brain image and produces a segmented image
with a detected area of (ROI). Segmentation phase of the proposed system quite
accurately extract the tumor region from the benign and malignant MRI brain tumor
images as shown in Figures (5 — 8). K-means cluster algorithm has given a detection of
ROI efficiency of 100% with the grayscale MRI images.

197 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall



cila glaal) 4 (391 alall i gal)

SAGTES - —

mlal) p gl g sl

S S S 5 L9130 Aaalas — e glaal) A A IST.JAd /\(
£2022/2/22-21

orain Wikl image Segmented Image

Figure (5) - Extract benign tumor tissues

Brain WKl image Segmented Image

Figure (6) - Extract malignant tumor tissues

Brain Wikl image Segmented Image

Figure (7) - Extract benign tumor tissue

oran vkl Image Segmented Image

Figure (8) - Extract malignant tumor tissues
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VII. CONCLUSION AND FUTURE WORK

This paper has discussed how to detect brain tumor through T2 weighted MRI brain
tumor images. These images taken from patients affected with brain tumor. The images
obtained from NCC and MCH are used in this paper. The total number of the images are
50 images, 35 images with malignant brain tumor and 15 images with benign brain
tumor. The image processing techniques applied in our work used MATLAB2013a
program Segmentation phase of the proposed system is the main core of our work. It
quite accurately extract the tumor region from the benign and malignant MRI brain
tumor images. In future work, dataset of brain MRI images with different stages of
tumor can be collected and based on which a good classification system can be
designed.
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Abstract

Online business has become popular as the network technologies and Internet users are
growing more and more. The availability of the Internet on smartphones and computers
for users to allow access to e-commerce services via the Internet anytime and anywhere.
Now a day nowadays, e-commerce system is being used by many people. There are many
security concerns in e-commerce system in which there are many sensitive data are
transferred across communication channels. This concern range from the verification of
the identities of people concerned with the protection and validity of data, Growth in e-
commerce applications will face a major setback if do not process threats and
vulnerabilities, The aim of this study is to present an overview of the issues of security in
e-Commerce along with its preventive measures and guidelines to secure online shopping.
Keywords: network technologies, online business, e-commerce applications, security.

1. Introduction
The internet has grown into a massive interconnected network of devices and application
around the world. There are an estimated two billion Internet users globally sharing large
amounts of personal private and commercial information online [1]. The e-commerce
industry is now actively monitoring and managing the internal security issues by
establishing rules for securing their systems and network to be followed by all their
employees. A major focus is put on making the customer aware of the security risks and
providing them with guidelines to follow for safe online shopping [2], E-commerce
represents an Internet based economy that has recently developed and is expanding
rapidly. In the past few years, it has developed from zero to trillions of dollars. But, with
the rise in online transactions, the number of malicious threats has also increased proving
to be a threat to people’s personal information and fraudulent transactions. E-Commerce
offers lower transactions cost [3], more timely execution and improved market efficiency.
Benefit includes increased trade, a wealthier society and a more equitable distribution [4].
However, lack of assurance about security is the greatest barrier currently affecting the
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growth of E-Commerce. Consumers must have confidence that their electronic
transactions will remain private and unaltered. Consumers must trust the system to
prevent fraud and keep their transactions private, Businesses require assurance that their
systems and digital assets will remain safe from security intrusions, sabotage, and fraud.
For e-commerce to reach its potential confidence in the security of the system must be
assured.

2. E-commerce Security Requirement
Security is an essential part of any transaction that takes place over the internet.
Customers will lose their faith in e-business if its security is compromised. Following are
the essential requirements for safe e-payments/transactions:

« Confidentiality : Information should not be accessible to an unauthorized person.
It should not be intercepted during the transmission.

o Integrity : Information should not be altered during its transmission over the
network.

o Availability : Information should be available wherever and whenever required
within a time limit specified.

o Authenticity : There should be a mechanism to authenticate a user before giving
him/her an access to the required information.

o Non-Reputability : It is the protection against the denial of order or denial of
payment. Once a sender sends a message, the sender should not be able to deny
sending the message. Similarly, the recipient of message should not be able to
deny the receipt.

o Encryption : Information should be encrypted and decrypted only by an
authorized user.

o Auditability : Data should be recorded in such a way that it can be audited for
integrity requirements [5].

3. Vulnerabilities in e-commerce
Vulnerabilities is allows an attacker to reduce a system's information assurance. Some
attacks on the of online payment systems originate by a set of known vulnerabilities, ,
there are different types of vulnerabilities. Here are the most common vulnerabilities.

3.1  SQL (Structured Query Language) Injection

SQL injection is a code injection technique used to attack data-driven applications, in
which malicious SQL (Structured Query Language) statements are inserted into an
entry field for execution, SQL injection is mostly known as an attack vector for
websites but can be used to attack any type of SQL database. SQL Injection allow the
attacker to access restricted areas of the site, permit the execution of operating system
commands, or give access to super sensitive data such as credit card numbers and
transaction details [6].

3.2 Cross-site Scripting (XSS)

Cross-site Scripting (XSS) attack are targeted against the end user. The XSS attack
requires a web from that takes in user input, processes it, and prints out the results on
a web page, which also contains the user’s original input. XSS requires a web form
that admits user input, If the user input is printed out without being scrutinized, an
attacker can embed JavaScript by providing it as part of the input For example by
receiving a spoof email seemingly originating from the official site asking them to
click a link to verify their details, This directs them to a fake site that looks like the
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official one. The user then enters sensitive information (credit card or social security
number) [7].

3.3 Weak Authentication and Authorization

Web applications commonly maintain state using session IDs or transaction I1Ds stored in
a cookie on the user’s system. Thus, session ID is the only way that the web application
can determine the online identity of the user. If the session ID is stolen then an attacker
can take over a genuine user’s online identity. When providing the password option to
the user we need to have some passwords' policy like in the given passwords we need
to have a capital letters and numeric and symbols.

4. Possible Attacks

This section overviews and describes various attacks that can occur in the sense of an e-
commerce application. Attacks The biggest threats to e-Commerce applications,
Include Attacks : Attacks in E Commerce at Customer and Attacks in E Commerce at
Internet[8].

4.1  Cyber Attacks in E Commerce at Customer Side

The cyber-attack that are possible at customer side are as follows : Phishing, Pharming,
Log forgery, Password Attacks, Cross site Scripting, Brute force Attack.

e Phishing: attempt to seize customer’s identifications such as PIN number, account
details. As of 2020, phishing is by far the most common attack performed by cyber-
criminals, with the FBI's Internet Crime Complaint Center recording over twice as
many incidents of phishing than any other type of computer crime.[9]

e Pharming: the main motive of this attack is to steal customer information by
redirecting them to the spurious website. This can be done by compromising the DNS
Server also it is not a usual attack like phishing.

e Password attacks: by cracking the password the attacker may steal the customer’s
online credentials, Many attacks on many systems are related to the passwords,
Password attacks simply refer to your password being stolen by a hacker. According
to research in 2020, 81% of data breaches were caused due to unsecured and
compromised credentials. Following are the top 5 password attacks given: Phishing,
Brute force attack, Dictionary attack , Key loggers, Credential stuffing.

e Cross side scripting Attack: or XSS Attack. In this attack the legitimate E-commerce
site is inserted with malevolent code which is done by the attacker. The attacker may
vandalize the E-commerce site by exploiting this attack.

e Brute force attack: A brute force attack uses trial-and-error to guess login info,
encryption keys, or find a hidden web page. This type of attack can be performed easily
by guessing the password[10].

4.2  Cyber Attacks in E Commerce at Internet

The cyber-attack that are possible at internet are as follows :Man in the middle attack ,
Session hijacking ,Snooping ,Spoofing.

e Man in the middle attack: is a cyber-attack where the attacker secretly relays and
possibly alters the communications between two parties who believe that they are
directly communicating with each other, as the attacker has inserted themselves
between the two parties

e Session hijacking: In this attack, the one particular session can hijacked for example
payment session can be hijacked after gaining the proper authentication.

e Snooping: is unauthorized access to another person's or company's data. . Snooping
can include casual observance of an e-mail that appears on another's computer screen
or watching what someone else is typing[11].

202 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall



Cila glaal) A8 J gY) palad) paigall

SGTE ke —

= g e JSG K Roniaten )

i i S A S A 49130 Aaaly — ciba glacal) 4585 4405 IST.J /\Q
£2022/2/22-21

5. Security Tools to be Used in e-commerce

The various E-Commerce Security Tools are as follows:

5.1 Firewalls

All messages entering or leaving the intranet pass through the firewall, which examines
each message and blocks those that do not meet the specified security criteria.
Firewalls can be either hardware or software but the ideal firewall configuration will
consist of both. In addition to limiting access to your computer and network, a firewall
is also useful for allowing remote access to a private network through secure
authentication certificates and logins [12].

5.2  Public Key infrastructure

The Public key infrastructure (PKI) is the set of hardware, software, policies, processes,
and procedures required to create, manage, distribute, use, store, and revoke digital
certificates and public-keys. The purpose of a PKI is to facilitate the secure electronic
transfer of information for a range of network activities such as e-commerce, internet
banking and confidential email.

5.3  Encryption software

Encryption is the process of encoding information. This process converts the original
representation of the information, known as plain text, into an alternative form known
as cipher text. Encryption Software is a fundamental part of modern computer
communications and file protection. The purpose of encryption is to prevent third
parties from recovering any of the original data, or even any information about the
data, from the encrypted data.

5.4 Digital certificates

Digital certificates are electronic credentials that bind the identity of the certificate owner
to a pair of electronic encryption keys, (one public and one private), that can be used
to encrypt and sign information digitally. The main purpose of the digital certificate is
to ensure that the to verify that a person sending a message is who he or she claims to
be, and to then provide the message receiver with the means to encode a reply to the
sender[13].

5.5 Biometrics

Biometric authentication (or realistic authentication) is used in computer science as a
form of identification and access control. There are several types of biometric
identification schemes: face,fingerprint, hand geometry, retina, voice: the analysis of
the tone, pitch, cadence and frequency of a person’s voice.

5.6 Network operations center's

is one or more locations from which network monitoring and control, or network
management, is exercised over a computer, telecommunication or satellite network the
network operations Centre is the focal point for network troubleshooting, software
distribution and updating, router and domain name management, performance
monitoring, and coordination with affiliated networks[14].

6. Guidelines for Users

The weaknesses in security lead to increasing malicious activities online and hence users
should follow certain guidelines to keep themselves safe.

6.1  HTTPS (Hypertext Transfer Protocol Secure)

The first thing to check in e-Commerce applications is the link. The start of the link should
contain https. This ensures that all communication between the user and application is
encrypted and data cannot be stolen. A padlock on the URL bar can also indicate secure
connection.
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6.2  Legitimacy

Users should buy from applications they know and trust. In case of unfamiliar websites,
users should first find more information about the website by checking its whose.
Calling the vendor and checking their address is a smart move. Additionally, start with
small, inexpensive orders to establish the legitimacy of the website.

6.3 Privacy Policy

Most users usually accept the privacy policy of the website without reading its contents.
But it contains details such as data sharing with third parties, the data being collected
by the website and the permissions the user gives the website.

6.4  Transactions

Users should always use credit cards for transactions, as it is the safest. In case of
fraudulent transactions, users can dispute the transaction on their credit card.
Fraudulent transactions can be nullified and funds will be returned.

6.5  Protect personal information

Users should protect their personal information by providing details that are important
for the transaction only. They should not provide unnecessary personal information,
which can be used for committing frauds.

6.6  Ignore phishing messages

Users should not be victims of phishing messages and should ignore all suspicious
emails, which ask the user for their personal information. Users should also avoid
downloading attachments from unknown or unreliable sources.

6.7  Keep invoices

Users should print a copy of the invoice to keep in a record in case it may be required.
The invoice usually contains the essential details of the order including legal terms;
return policy and warranty, if any. Users should keep the invoice at least until the
warranty period is over.

6.8  Passwords

Most e-Commerce applications require their users to log in before executing any
transaction. The users provide a username and password. Users should never reveal
their passwords to anyone. Passwords should be changed from time to time and should
not be any commonly known information such as birth date, name, or phone number.
In addition, the same password should not be used for multiple accounts [15].

7. Conclusion

The development of recent technology allows us to build the secure website it depends
upon the implementing team in order to develop the website with preventive measures.
Each and every attack cannot be prevented but some common attacks that are done on
the E-Commerce environment can be prevented. In summary, significant measures
have been developed to ensure safety of e-Commerce applications and their users.
However, security is never perfect, but the continuous chase of hackers and security
experts. E-Commerce security is the protection of e-commerce assets, which involves
Integrity, Non-repudiation, Authenticity, Confidentiality, Privacy, and Availability.
Securing these factors improves the level of security of the application. In this paper,
we have discussed the need for security measures in e-Commerce applications, issues
related to security, counter measures to overcome these issues, and guidelines for safer
and more secure online shopping applications.
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Abstract

In many major cities, traffic congestion is a widespread problem and the congestion can
result in numerous losses, including lost time and wasted fuel, all of which have a
detrimental impact on the economy, the environment, and general quality of life. One of
the main problems with the current traffic lights in most countries of the world is based
on the fixed timing of the green, yellow and red-light settings, without looking at the
actual traffic density in each lane. As a result, a good solution has been proposed in this
paper, which is the renewal of traffic control systems by constructing intelligent traffic
control systems based on road density at each traffic intersection and road width. In this
paper, an approach was presented based on the number of cars in each lane to improve
the time signals of the airport road traffic signal, which is located west of Tripoli, and it

206 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall


mailto:a.benashour@zu.edu.ly

cila glaal) 4 (391 alall i gal)

® ol i a0

SaITES o smaladl asle 9 e )

euwtall pleg Sloglaall Aal Jo¥ salall saxball ;\.JJUI\ R""‘b - ‘;'LAJM‘ M :L)SS I S T IJ A
£2022/2/22-21

is one of the busiest traffic lights because it is considered one of the main entrances to the
capital to reduce traffic congestion and road network crossing times. The proposed
methodology uses algorithm-based Google Application Programs Interface (API), Fuzzy
Logic Control (FLC), and Driving Scenarios Designer-based 3D display. To verify the
effectiveness of the design, the simulation data was compared with the data obtained from
the designed experimental circuit. From the obtained results, it is clear that the smart
system of traffic lights works to reduce congestion significantly, by controlling the length
of time for traffic lights depending on the congestion situation.

Keywords: 3D display, Arduino, Fuzzy logic, Google API, Traffic congestion.

1. Introduction

Congestion is a major issue in many modern cities throughout the world. Many
serious problems and obstacles are produced by traffic congestion in densely populated
urban areas. Getting around in crowded cities with an abundance of cars will become
more challenging. People lose time, miss chances, and are disappointed as a result of
traffic congestion. Overcrowding has a direct influence on businesses. As a result, worker
productivity suffers, opportunities are wasted, deliveries are delayed, and costs continue
to rise. The majority of Libya's traffic control systems lack intelligence and operate as
open-loop control systems with no input or sensing. As a result, traffic management
systems must be simulated and improved using Google API and fuzzy logic control.

B

Figure 1. Crossroads view flat intersection traffic light

Researchers are working on a way to minimize traffic congestion caused by a lack of
space and funding. The intelligent system is used in the solution. The usage of smart
traffic lights (STL) and wireless sensors networks (WSN) is one of them [1]. In terms of
traffic quantity (TQ) and waiting time (WT), the WSN collects data regarding traffic lanes
in real time (RT). The priority degree (PD) is subsequently calculated, which dictates the
sequence in which green lights are assigned [2]. The traffic signal control system had
been static and inefficient for many years. A more efficient and dynamic system that
handles traffic easily and safely should be implemented for better traffic control. There
are also a number of similar publications in the literature that use fuzzy logic and rules to
control intelligent traffic signals. Neural networks and learning, generic algorithms, and
certain hybrid systems including fuzzy logic and a generic algorithm are also used to
operate an isolated intersection traffic signal. [3-5]. Many traffic light systems currently
employ sensor node networks, such as a Wireless Sensor Network (WSN,) to determine
traffic density [6]. In this paper, we discuss the implementation of an intelligent traffic
light control system using Google API and fuzzy logic control with Driving Scenario
Designer of MATLAB tools which has the capability of mimicking human intelligence
for controlling traffic lights. The control of the traffic lights using both conventional fixed
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time and dynamic traffic light can be simulated and implemented in the software with
experimental circuit base Arduino as microcontroller. This paper is organized as follows.
In Section 2, the proposed Techniques of Real-Time Traffic Light. Section 3 describes
the Google Maps API. Section 4 presents fuzzy logic control. Section 5 presents the
\zdriving scenario designer. Section 6 present the experimental circuit, and finally, the
conclusion is presented in section 7.

2. Techniques of Real-Time Traffic Light
2.1 Video Surveillance and Camera Feeds

Video surveillance cameras are one approach to keep track of traffic-related issues.
Many studies have been conducted to detect traffic congestion utilizing video surveillance
cameras with low and high-quality video feeds for both night and day. There are also
some works that lead to the combination of information from WSN and video security
cameras to create a more intelligent system that can adjust focus when congestion is
foreseen. Surveillance camera data is used to power several adaptive and intelligent
controllers. The wired communication infrastructure of security cameras has significant
maintenance expenses, high installation costs, and decreases architecture scalability,
which is a key disadvantage of this strategy [7].

2.2 Wireless Sensor Network (WSN)

Sensor networks are essential for acquiring the data that smart environments require
at any given time. WSNs can be used to determine the current traffic density in a given
region and assist the traffic light timing management system, as well as the driver, in
making decisions that will improve arrival time and avoid traffic congestion. The wireless
sensors' integrated sensing, computation, and wireless communication capabilities make
them simple to install, but when deployed over a vast area, the cost element comes into
play. In industrialized countries around the world, wired sensors are currently used to
collect traffic data for traffic planning and management. However, the cost of installing
and maintaining connected sensors limits large-scale deployment for monitoring real-
time data that can be utilized to avoid traffic congestion and oversee traffic
implementation [8].

2.3 Application Program Interface (API)

We use the Google Maps API in this paper, which is a crowdsourced and frequently
used program for traffic monitoring. Google Maps API is a service provided by Google
in the form of an application that offers users information such as the geographic state of
their position, information about the nearby buildings, the user's current location through
GPS, traffic status for certain route navigation, and so on. The descriptive-analytic
approach was employed in this study to describe the traffic condition in the airport area
of Tripoli City. Observation and simulation will then be used to assess the traffic
condition. It is hoped that by participating in these activities, it would be possible to gain
a better understanding of what is truly going on with the traffic that is generating
congestion.

The Libyan capital, Tripoli, is located in the far west of Libya. It is a densely
populated city and contains most of the political and social facilities of the state. The main
entrance to this capital to all regions of the east and the south is through the airport traffic
light which is used as a case study in this paper as shown in figure 2, where we cove an
extended area of 1000 meters in both northern and southern directions, 400 meters in the
western direction, and 600 meters in the eastern direction.
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Figure 2. Snap shot of airport Junction at 6 pm on 12th Nov

TABLE 1. Color Density Values

The colors available in Google Maps were considered as a percentage of the number
of cars in each direction so that the green color was considered as a percentage of
congestion at 25%, orange as 50%, red as 75%, and the shared colors as a percentage
between them. The increased flow of cars we have in the early hours of the morning and
late in the afternoon.

The average values for each color of traffic density acquired by manual observation,
as provided by Google maps, are given in table (1). These results were derived via manual
traffic observation at the airport road junction in Tripoli, Libya, over a seven-day period
and at various times of the day. Because the number of vehicles on a road varies during
the day, traffic congestion on a given road changes, and the color of the road changes
with it. The approximate total number of cars in each lane was computed as shown in
table 2, by considering that the average vehicle length is 4 meters.

Green denesity Orange denesity Red denesity
Values Values Values

Num. Avg. Num. Avg. Num. Avg.

of Cars | Speed of Cars Speed of Cars Speed
Saturady 200 60 Km/h 500 35 Km/h 900 20 Km/h
Sunday 450 | 45Km/h | 700 | 25Km/h | 1300 | 10 Km/h
Monday 350 |[50Km/h | 600 |30Km/h | 1000 | 15Km/h
Teusday 350 50 Km/h 650 28 Km/h 900 17 Km/h
Wednesday | 400 |55Km/h | 650 | 28Km/h | 900 | 17 Km/h
Thrusday 400 55 Km/h 600 30 Km/h 1000 15 Km/h
Friday 100 | 70Km/h | 300 |50Km/h | 500 | 30 Km/h

TABLE 2. Calculation Number of Vehicles in Each Direction

Directions No. lanes | No. vehicles in each lane | Total number of vehicles
North & South 5 Lanes 1000/4 = 250 Vehicle 250x5 = 1250 Vehicle
East 3 Lanes 600/4 = 150 Vehicle 150x3 = 450 Vehicle
West 2 Lanes 400/4 = 100 Vehicle 100x2 = 200 Vehicle
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The proposed method performs the congestion status check for the point of
deployment, i.e., from the center point of road intersection up to next consecutive traffic
light in all the directions. However, the congestion building curve suggests that for
preventing choking, congestion must not accumulate beyond a defined level for a given
infrastructure. Therefore, in Google API request, time input of ‘now’ is provided (the
actual time of request). So that it takes care of congestion from origin to destination from
‘now’ to up till the destination. Data resolution provided by Google API varies for
different places by a reasonable amount, say in less than a minute, and so can be
considered as real time.

The Google API responds through a JSON (data type) string to this query by
considering real time as well as near future traffic data grabbed by their ML and Al
algorithms using extrapolating previous records. The request can be made as many times
as a user likes for a paid account, however, for testing purposes, a reasonable number of
hits are allowed. Hence, for testing, API response is called every two minutes which is
comparable to the smallest cycle time. Afterward, the status calculating algorithm defines
the congestion status in three different quantized levels according to the processed data
grabbed by Google distance matrix APIl. The Google API response data provides the
maximum average time to travel between the origin and destination considering the
congestion on the way. For a fair quantization and partitioning, three levels (1, 2, and 3)
of traffic congestion status as presented in table 3 have been chosen as low congestion,
medium congestion, and high congestion, respectively. As the different knowledge-based
data of each intersection for airport Junction is divided into 3 different cycle times
according to congestion hours, therefore, 3 levels of congestion are adopted in order to
avoid any quantization error.

TABLE 3. Congestion Status Lookup Table

Congestion Color Congestion status Type
on Google Maps
Green 1 Minimum congestion
Orange 2 Medium Congestion
Red 3 High Congestion

For the fixed traffic light system, the time allotted for both the northern and southern
directions is 45 seconds, regardless of the congestion situation. Also, for the western
direction, the time allocated is 25 seconds, and for the eastern direction, the time is 35
seconds without taking into account the congestion situation at that time, this allocation
depends on the direction as shown in table 4.

TABLE 4. Time Allotted for Each Region

Green Zone Orange Zone Red Zone
Direction Time Direction Time Direction Time
(Sec.) (Sec.) (Sec.)
West 25 West 35 West 50
East 35 East 50 East 65
North 45 North 60 North 80
South 45 South 60 South 80

If we assume that a vehicle is in the red zone at the start of the path (that is, at the
beginning of 1000 meters) and is traveling at 50 kilometers per hour, it will take
approximately 72 seconds to complete the entire path. This means that the time limit,
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which was set at 80 seconds, will probably be enough to cross all of the vehicles in the
region. A program was created to manage the timing of traffic lights for each road and at
each time zone based on the data obtained from Google APIs. The program first Obtains
congestion data for each route from API, and then calculates the timing of the green light
for each route, with the data being updated on a regular basis. Figure 3 below shows the
approximate number of vehicles that can cross the traffic in both the new and traditional
systems at different times. We note that using the dynamic control, the number of cars
that will pass through the red zone has doubled compared to the static system. Also, the
number of cars that will pass through the orange zone has increased when the dynamic
control is used.

We note that using the dynamic control, the number of cars that will pass through the
red zone has doubled compared to the static system. Also, the number of cars that will
pass through the orange zone has increased when the dynamic control is used. As for the
green area, there is no difference, considering that the system was designed specifically
for traffic congestion cases.

£\
45 |

Dynamic System 35 = 25 < 50 [ 35>
NV ‘

| Num. of cars = 400 | | Num. of cars = 780 Num. of cars = 1200

N

Static system {35 35
[ 30 == 20 > [0 20 >
[ 35 35

-

| Num. of cars = 400 | | Num. of cars = 500 | | Num. of cars = 650

Figure 3. Approximated number of passed vehicles

4. Fuzzy Logic Control

A fuzzy logic control system provides a better solution for the fluctuating traffic
system. Implementation of real rules which are similar to the way that traffic policemen
would think to manage traffic signal lights can be done by fuzzy if-then rules. In a traffic
control system, humans would think in the following way to control traffic situation at a
certain junction: “if the traffic is heavier on the north or south lanes and the traffic on the
west or east lanes is less, then the traffic lights should stay green longer for the north and
south lanes”. Such rules can now be easily accommodated in the fuzzy logic controller.
In this consideration, we can say that it is replaceable to Traffic Police Officers. Fuzzy
Logic works glowing when traffic flow in different directions is highly uneven as
compared to pre-timed Controller. The beauty of fuzzy logic is that it allows fuzzy terms
and conditions such as “short”, “Medium”, and “long” to be quantized and understood by
the computer [8, 12- 13]. The general structure of a fuzzy intelligent traffic lights control
system is illustrated as in figure 4. There are two electromagnetic sensors placed on the
road for each lane. The first sensor behind each traffic light counts the number of cars
passing the traffic lights, and the second sensor which is located behind the first sensor
counts the number of cars coming to the intersection at distance D from the lights.

A fuzzy logic controller was designed for four-way traffic intersections: North, South,
East, and West. The system was designed and implemented using MATLAB and the
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Fuzzy systems toolbox. The Fuzzy inference system (FIS) for decision making is built
using Fuzzy systems toolbox in MATLAB. Figure 5 below shows the structure of FIS,
this FIS works based on the traffic conditions in the area of intersection, it is used as a
decision maker in controlling the traffic lights. The decision taken is the amount of green
time. The amount of green time depends on the traffic flow condition at the intersection.
The duration of the green time is a decision that is taken based on the rules in the FIS.

Counter
e Queue
e Arrival
Fuzzy
State .
machine logic
controller Traffic
light
interface

Figure 4. General structure of fuzzy light control system

Lntitled
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outputi
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Figure 5. Structure of FIS

The inputs in the FIS consists of variables which are traffic queue in each direction
(TQL, TQ2, TQ3, and TQ4). The output of this system is cycle length which is used to
determine the duration of green light. The inputs and output variables were divided into
five triangular membership functions i.e., very small (VS), small (S), medium (M), large
(L), and very large (VL). Figures 6 to 11 show a graphical representation of these
membership functions for each of the input and output fuzzy variables of the system.

From these figures, it can be observed that all membership functions are uniformly
distributed. Also, the y-axis is the degree of the membership of each fuzzy variable. For
the input fuzzy variables, the x-axis is quantity of cars. For the output fuzzy variables, the
x-axis is the length of time in seconds.

The basic function of the fuzzy rule base is to represent the expert knowledge in a
form of IF-THEN rule structure combined with AND/OR operators. The fuzzy rule base
is a set of fuzzy rules, it maps the combination of fuzzy inputs (number of cars in each
direction) to the corresponding fuzzy output (cycle length). The rule base of this FIS
contains 25 rules and is summarized in table 5. These rules were designed in FIS to
provide suitable cycle length on the basis of currently available traffic for the intersection
according to different types of traffic queues.

Simulation of fuzzy traffic light controller was made in MATLAB. Several different
sets of traffic conditions have been taken for the simulation; these sets have various
combination numbers of vehicles in each direction. The results obtained from the
simulation under different sets of traffic conditions are shown in tables 6 and 7.
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5. Driving Scenario Designer

The Driving Scenario Designer application enables you to design synthetic driving
scenarios for testing the driving systems. Using the application, we can create and import
roads and lanes into a driving scenario and configure vision, radar and sensors mounted
on the ego vehicle as shown in figure 12. Also, generate MATLAB code of the scenario
and sensors, and then programmatically modify the scenario and import it back into the
application. For further simulation. Generate a Simulink model from the scenario and
sensors, and use the generated models to test the sensor fusion and vehicle control
algorithms as shown in figure 13.

lot points: e
Membership functon plots “* **" o Membership function plots “°" 161
Vs 8 M L L s 5 " T o
input variable *TQ1* input vz;n'able T
Figure 6. Fuzzy input TQ1 Figure 7. Fuzzy input TQ2
Membership function plots 181 Membership function plats °* "™ 181
VS g M L L v g o L o
input variable “TQ3" input variable “TO4"
Figure 8. Fuzzy input TQ3 Figure 9. Fuzzy input TQ4
Membership function plots ™ 181 Membership function plots °* %2 181
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] kil ] ] ] ! ] = ) |
output variable "CycleLength,” output variable "CycleL ength2®
Figure 10. Fuzzy output CycleLengthl Figure 11. Fuzzy output CycleLength2
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TABLE 5. Rule Base of FIS
TQ2
TQ1 VS S M L VL
VS S M M L VL
S M M L L VL
M M L L VL VL
L L L VL VL VL
VL VL VL VL VL VL

TABLE 6. Green light cycle for TQ1 and TQ2

TQ1 TQ2 Cycle length | TQlgreen | TQ2 green
(Vehicles) (Vehicles) (Sec) light (Sec) light (Sec)
Red 938 | Red 938 148 74 74
Orange 625 | Orange 625 120 60 60
Green 313 | Green 313 80 40 40
Red 938 | Orange 625 148 89 59
Red 938 | Green 313 120 90 30
Orange 625 | Green 313 120 80 40
TABLE 7. Green light cycle for TQ3 and TQ4
TQ3 TQ4 Cycle length | TQ3 green TQ4 green
(Vehicles) (Vehicles) (Sec) light (Sec) light (Sec)
Red 338 | Red 150 106 74 32
Orange 225 | Orange 100 85 59 26
Green 113 | Green 50 57 39 18
Red 338 | Orange 100 106 82 24
Red 338 | Green 50 85 74 11
Orange 225 | Green 50 85 70 15
&0
o i
Traffic Lights
45 40
4
35
20
3
25 —
o
2 E
B L
15 I
1 20 :
05 |
|
0 I
40 i
05 |
0 1 2 I
&0
&0 40 20 0 20 40 &0
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Figure 12. Generate traffic light and crossroad using MATLAB
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Figure 13. Graphical 3D representation of airport road topology and vehicles

6. Experimental Circuit

Figure 14 shown below was created to manage the timing of traffic lights for each
road and at each time zone based on the data obtained and the areas that were split, namely
green, yellow, and red. Since the paper is a traffic light controller, the circuit consists of
many LEDs (12 as a matter of fact) as we are implementing traffic lights at a 4-way
intersection. We need three LEDs of red, yellow, and green colors at each intersection.
The intersection is divided into four lanes: Lanel, Lane 2 Lane 3, and Lane 4. Also, we
need three demultiplexers 1-to-4 which is one for each LED color. And we have two NOT
gate IC because the demultiplexer is inverted output. All the connections are made as per
the circuit diagram. The complete wiring diagram of the circuit is shown in figure 15.

Red: stop and w
wait behind the

stop line

Green: go. if the
way is clear.

Figure 14. Traffic light sequence
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7447 IC BCD into 7 Segments
74139 IC Demultiplexer

7-segment display m—
4041 gate

Arduino UNO RTCDS3231

Figure 15. Excremental traffic light circuit diagram

Arduino UNO: It is the main part of the traffic light controller. It will serve the purpose
in this paper to handle all the switching of the LEDs and control their timings.
7-segment display: it is used to display the time of the green LEDs in each path.

LEDs: The LEDs used in the paper are basic 5mm LEDs of red, yellow, and green colors.
The maximum current that can be allowed through these LEDs (red, yellow, and green in
particular) is 20mA.

RTC DS3231: The most important part of the paper, where that is calculated the actual
time of the day, as through the timing, the roads are classified for the three cases, low
crowded, crowded, very crowded.

74139 IC: Itis a Demultiplexer 1-to-4, that we used to reduce the number of pins for each
LED.

7447 1C: Decodes BCD into 7 Segments, which means it accepts a binary coded decimal
or BCD Values as input and decoded into a pattern that drives a 7-segment for displaying
digits 0 to 9.

7. Conclusion

The approach used in this paper is perfectly adapted to the traffic congestion situation,
this method will process data on road density to estimate the period of green light to be
provided. The road density will be computed using Google API and Fuzzy Logic Control
processing stages. The traffic light control system performed well in our simulations due
to the flexibility of dynamic traffic lights in dealing with stochastic systems. In the
MATLAB and Arduino environments, the proposed architecture works properly and
effectively. Google APl and Fuzzy Logic Control generates a proper green flexible timing
based on the number of automobiles on each route, ensuring that vehicles do not have to
wait for too long on the road. While green time cannot be modified automatically with a
fixed time controller, our system will provide green time based on traffic congestion. As
a result, approaching vehicles must activate the traffic signal time. Traffic congestion has
an impact on the proposed design's performance. The control system has proven to be
more effective in terms of increasing traffic signal flow in airport traffic.
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Abstract

Research interests have indicated over the years that software-defined network (SDN) has
a great advantage over the traditional network. The benefit of SDN is the ability of the
network control to be physically separated from forwarding devices. It has been
established that SDN has been able to solve certain security issues, The support vector
machine (SVM) algorithm is the existing algorithm that has helped a great deal to solve
certain network issues. However, SDN is still prone to vulnerabilities. One of which is
the distributed denial of service (DDoS) attacks. The advanced support vector machine
(ASVM) is proposed in this research to serve as an enhancement to the SVM because of
its ability to multiclass and detect DDoS attack threats from the control layer and
OpenFlow switches in SDN.

Keywords: SDN, DDoS attack, Network Security, Machine Learning, SVM, ASVM.

1.0 INTRODUCTION

In recent times, technologies associated with networking, are developed for infrastructure
that is advanced. With these recent developments, cloud services, server virtualization,
and mobile services are the strongest point in a traditional network architecture. This often
comes as a hierarchical arrangement in a client-server model. This trending technology
which has surpassed the traditional applications can access different databases and servers
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in different network domains, it is therefore expected that it would be the case of multiple
(clients and servers). It is also important to note that the traffic pattern may not be the
same [1], however, businesses that entail both private and public cloud services are
expected to provide agility to access applications and other It resources on demand. This
then gave rise to software-defined networking (SDN) [2]. SDN provides a new concept
of network infrastructure and with this, [3] it helps to solve the limitation of traditional
networking. Furthermore, SDN has great advantages compared to the traditional means,
it is not without its challenges and needed to be solved. [4] One of the biggest issues of
SDN is a security issue, such as denial of service (DoS) attacks, distributed denial of
service (DDoS) attacks.

The inflow of DDoS attacks has brought about various discrepancies in existing network services.
This has in turn led to the economic meltdown and with bad consequences. The DDoS attack is
one of the major security challenges affecting the network [4]. It is there pertinent to detect DDoS
attacks in an accurate and quick way.

SDN is a trending architecture that differentiates the control plane from the data plane. SDN has
unique characteristics such as; centralized control, is a programmable network and the interface
is open. The attack on the network of DDoS is quite a high tech one, such as:

o It causes a lack of cooperation between the network nodes.

o Address fraud is usually used which makes it a challenge to trace it to the source of the
attack.

o The response time is limited compared to the attack time.

Therefore, this has necessitated the need for advanced technologies such as ASVM to
detect DDoS attacks on the control plane and data plane, in order to prevent an
unnecessary attack on the SDN. The SVM initially is an existing algorithm in machine
learning that is used by the existing system of SDN. However, there is a need to put an
advancement to this algorithm to detect network attacks of DDoS attacks from the
controller and OpenFlow switches.

This paper aims to propose, ASVM, as an advanced enhancement of an existing SVM algorithm
to repel the DDoS attack from the control and data planes, [5] an attack such as DDoS can be
detected by an algorithm that has a multivalued attribute, ASVM is proposed in this research to
detect this threat in the SDN.

2.0 RELATED WORK

There are various techniques with which network attacks are detected in past according
to researchers. There is a single technique that uses network behaviors and there is
anomaly-based detection, and this uses machine learning techniques. However, there are
according to [6] Artificial Neural Network (ANN) is used to detect both known and
unknown DDoS attacks. Other machine learning techniques used for network attack
detection are Fuzzy Logic (FL), Decision Tree (DT), Evolutionary algorithm, Navies
Bayes (NB). Furthermore, according to [5] FL can be used for reach traffic detection of
DDoS attacks on the SDN. Researchers have provided different solutions to the
challenges of the OpenFlow protocol. Furthermore, research has been carried out on how
to detect threats using the DT technique, and the location of the person responsible for
the attack was detected [7, 8]. With this system, it is possible to detect attacks with a false
alarm. Moreover, according to [9] SVM is used to classify the attacks which have normal
traffic due to their high accuracy and less positive rate. SVM along with other techniques
were compared for the detection of attack and SVM provided a more accurate
classification than other techniques.
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However, the SVM did not provide an accurate attack detection for the SDN [10]. It is
important to note that the ASVM come in very useful as it is a technology is a new
technology that can be used to solve various challenges and threat in SDN.

3.0 SDN AND DDoS DETECTION BASED ASVM

In this section, we justify the notion of SDN illustration, DDoS attacks detection based
on ASVM, and explain ASVM work for classifying the threat that may be exploited
SDN.

3.1  Software Defined Networks

Programmable open APIs t

[Southhound Interfaoe] Programmable interface ‘

Networkdevices |
L L [ swechest opentiow) |

Figure 1. SDN Architecture [11].
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Software-Defined Networking (SDN) simplifies network management by separating the
control logic (the control plane) from the underlying hardware that redirects traffic (the
data plane). This separation between the control plane and the data plane turns network
adapters into simple forwarding devices, while the control logic and functions are
implemented in a logically central controller. Figure 1 shows the basic architecture of
SDN. Many open-source SDN controllers are available, including POX, NOX,
Floodlight, and OpenDaylight. It's important to remember that a logical central SDN
controller does not always imply a physical central system. Many SDN frameworks, such
as ONOS and OpenDaylight, allow distributed frameworks. SDN's success has been
demonstrated by the fact that it has been embraced for wide-area network management
by organizations such as Google. SDN is a great option for the next generation of Internet
architecture because of its unique qualities. The earliest and most extensively used SDN
protocol is OpenFlow. The OpenFlow protocol specifies a method for the SDN controller
to communicate directly with the data plane [11]. The controller sends packet processing
rules to the OpenFlow switches' flow tables. The rule looks for traffic that satisfies its
criteria and takes action, such as dropping, diverting, or changing it. The OpenFlow
switch may act as a router, switch, firewall, load balancer, and more depending on the
rules set up by the controller application. SDN is considered to be a perfect platform for
the development of effective DDoS attack detection and mitigation systems. The
separation of control and data layers, as well as the concept of flow-based traffic,
considerably aid in the identification of attacks. Furthermore, having a single point of
control allows for quick discovery. SDN's unique qualities have been used by researchers
to boost security against classic attacks, such as DDoS attacks. Although the SDN
architecture has the ability to construct powerful DDoS defenses, it also comes with the
danger of vulnerabilities and failures due to controller attacks. Code injection attacks,
man-in-the-middle attacks, and controller denial-of-service attacks are only a few
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examples. The effectiveness of SDN-based networks can be compromised by these
attacks. However, in this paper, we focus on illustrating the features to improve security
with SDN. We give a full review of the SDN-based ASVM method for detecting and
mitigating DDoS attacks in this context. Based on our detection method, we also assess
DDosS attack detection and mitigation solutions.

3.2 Advanced Support Vector Machine

The ASVM algorithm takes traffic data as input and determines whether or not a DDoS
attack is created as a consequence. A multi-class support vector is used by ASVM. In the
feature normalization step of the SVM algorithm, linear kernels, polynomials, radial
kernel function kernels (Gaussian kernels), and sigmoidal kernels are commonly utilized.
The Gaussian kernel function is employed in this suggested technique. Using a support
vector in the input feature space, the Gaussian kernel may compute the exponential decay
function. In the support-vector, it reaches its maximum value. The binary characteristics
are ordered using the AVL tree structure when they are supplied. The AVL tree is a self-
balancing binary search tree with re-balancing and length balancing capabilities. In the
traditional SVM algorithm, Testing and training timeframes are dependent on the dataset's
type and might take a lengthy period. Because of the height balancing characteristic of
the AVL tree structure in ASVM, the testing time may be minimized. As a result, the
suggested technique can increase the performance of the SVM classifier [12].

40 RESEARCH METHODOLOGY

Application layver

1°== 2nd
application application
API}'orlhbound I

Controller cluster > e
controller controller

1*t attacker user 2=d sttacker

Figure 2. Proposed ASVM threat detection on SVM framework.

For this research, the ASVM is proposed as a methodology to detect DDoS attacks on the
SDN. A framework to diagrammatically represent how message alert is derived
immediately an attack is discovered [13] the proposed framework is engineered by
various application concepts which have security requirements that differ. ASVM
depends on the active nature of software-defined networking and also a robust protective
mechanism. Every intending user or attacker in the SDN is expected to go through the
OpenFlow switches, once this is done the details would be confirmed on the header fields
which comprises of user/source IP address, source port, destination port, IP address for
the destination, this details would cross-check to know if there are flow entries, once it is
detected action is executed, in the case that there is none, the details will be forwarded to
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the controller via an application programming interface which s in Southbound using the
information in a control message. It is important to note that controllers are connected as
clusters and once traffics arrives, it is then forwarded to an application programming
interface that is Northbound to detect threats ASVM application layer. Figure 2, indicates
the framework for ASVM threat detection on SDN.
4.1 Traffic Detection
In order to detect an attack on SDN, the most important part is the traffic data collection.
The details of traffic data can be obtained through an OpenFlow control which is from
the OpenFlow switches [14, 15]. Usually, traffic data are saved in the flow table which
happens to be within the OpenFlow switches. In order to extract the traffic data, the
message is been responded to by the OpenFlow switch and in turn, sends the request
message to the controller. Figure 3 indicates the steps by steps process of normal traffic
generation [8]. A representation is given of how traffic information is being extracted
from the switch in figure 4.

Figure 3 steps to generate normal traffic.

Begin

Collect
the last
host
destinati
on IP

Use scapy to
create normal
traffic to
create packet host

The normal
traffic is sent
to destination

Figure 4 example of traffic flow details from a switch.
4.2 ASVM to Detect the DDoS attack on SDN Network Based
The proposed ASVM either classifies a packet as normal traffic or an attack. SVM is a
machine learning algorithm that is able to classify and regress attacks. [16, 17]. It is
generally used in various areas due to its high accuracy, its strength in dealing with high-
dimensional data, and its ability to model diverse data. SVM is initially used for linear
classification issues. It is assumed that there are two classes in a linear two classification
issues which are +1 and -1, (class).
V denotes vector with components, Vi data set on n is indicated as;
D= {(Vi, Yi)} n when i=1, where Vi denotes the i the characteristic vector in a dataset
and Yi, is the label associated with Vi. The value of Yiis +1 or —1.
There is a parallel line distinguishing the vector class of -1 from +1, which is denoted by;
w=v+b=0.
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Figure 5 support vector machine (SVM).

W is regarded as weight vector and b which is scalar is referred to as bias. Class label 1
is regarded as w = v+b and that of class label -1 which happens to be beneath the straight
line is regarded as w = v = b-1. In a situation where the dataset is linear separate, the two
hyperplanes are seen as parallel and a reasonable distance must be given between them
[18]. It is calculated as; 2/||w]|. Figure 5. indicates the above illustrations.

1< i < n. this indicates that the problem of optimization is minimal. It is good to know
that the maximization of margin may cause an error due to the misclassification of the
data. In order to consider advanced vector machines, the slack variable should be put into
consideration (e_i) and its classification error (A). The slack variable is the variable that
measures the distance of the point to its marginal hyperplanes [19]. The equation below
indicate the problem.

Minimize |w|%2 +A Y ei wherei=1.

Subject to yi(w,vi-b)>1e i,e i>0.

Classification error, ¢>0, indicates the benefits of margin maximization and minimizing
the amount of slack. It is necessary to consider the classier judgment one-to-one and one-
to-some in multiclass classification [8, 9].

50  Conclusion

In this proposed research, an advanced support vector system was proposed as a way to
detect DDoS attacks in SDN on the OpenFlow switches by the SDN controller, DDoS
attacks are detected based on the ASVM algorithm. The introduction of ASVM has also
solved challenges such as; lack of cooperation between two coherent nodes, it has
prevented the use of fraud addresses in the controller plane, ASVM is a multiclass
algorithm and also is able to detect the attack on SDN almost immediately. This has
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therefore outgrown traditional ways of detecting DDoS attacks as it is a more effective
way of detecting attacks in SDN.
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Abstract
The case of protecting literate property rights in digital images and digital data is very

important because it protects the rights of individuals and institutions, especially data
protecting, research and inventiveness. Among these data, digital data, specifically digital
images and digital data have become prevalent in various processions of life and are
circulated daily, whether on the mobile phone or the computer, which confirms the need
to search for ways to protect ownership of any image that is circulating. In this study, a
system was designed based on protecting any image using a password consisting of 6
characters. It is hidden inside the image and is considered invisible. When we need to
prove the ownership of an image, the owner of the image, who is the owns password, is

only the one who can prove its ownership by extracting the password from the digital
Images or digital data.

Keywords: digital images, image rights, password extracting, password retrieving.

1. Introduction
In the current era, the era of communications and information technology, literate
property rights have become one of the basics of work in various processions of life and
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all countries of the world. The enactment of laws that protect literate property rights,
especially after the spread of electronic crime, and is why there has been a proliferation
of research related to this area of research.

To protect digital images or digital data, whether it is digital audio, image, or video (In
different formats). Digital materials have spread in all processions of life, especially after
the spread of mobile phones with a digital camera, as millions of digital images are
captured every moment around the world. Through various media, a very large number
of digital pictures are exchanged without the permission of the owner of the image. For
example, we find a journalist who risked his life in places of conflicts and wars to take a
picture of the battles, and this image is considered his property and no one may reuse it
except with his permission, since when this image is stolen, that he will in a position to
prove he the owner of this image. Therefore, this system is designed so that the owner of
any digital image can protect it with a password consisting of 6 digits that are hidden
inside the image without having any effect on the image, as the storage in the first cells
of the byte from bit 0 to bit number 4. And when it is necessary to prove the ownership
of the image, the system asks the user who owns the image to enter the first 4 digits of
the password. If it is correct, the remainder of the password is extracted and compared
with the correct number, and if there is an error, it gives an error message or gives another
word other than the one kept by the owner of the image.

2. Objective

The goal is to provide a secure system that protects the literate property rights of the
digital image. This system is available to everyone and anyone can use it in an easy and
fast way, and it takes a few seconds to get the job done.

3. Digital images

In the digital image, RGB type each pixel consists of three components Red, Green, and
Blue and each one from these components represents a number that extends from 0 to
255.The color red consists of 256 levels. Level (0) represents the color black and level
(255) represents the color red and also green and blue. If the R = G = B then the color is

gray.

B

Bhue|(0.0,255)

[ White
e ) 255

(255,0,00] .~

Red
R

R B
pixle (i,j)=| 8bit | 8bit 8 bit
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Figure 1. RGB type

4. Methodology

Leave the idea of storing specific pixels, from which to start, to choose a consecutive 4-
byte number, where the first four (0-3) digits of each byte are used to store data.

The first stage includes uploading the image to be protected and then the system asks the
user to enter a password consisting of 6 digits, then the protection order is:

1) The password is chosen from the first field from the left and it is encrypted by the
algorithm to obtain the number 1, 2, or 3 to determine the location of the storage Red,
Green, or Blue (RGB).

2) Column number 2 is encoded for grapes on the column number.

3) Row number 3 is encoded for grapes on the row number.

4) Field number 4 is encoded for the grains on the direction of data storage, where there
are 8 directions, as shown in Figure (2).

=
—
(]

pij)

Figure2. 8 directions of data storage

5) The two digits 5 and 6 represent the data that will be stored in the previously specified
location, where each cell is divided into two parts, the first section of the 0 to 3 bits and
stored in a number from 0 to 3 of the pixels. The second section of bits' number 4 to 7 is
stored in bits' number 0 to 3 according to the specified direction.

Where the first 4 digits are considered as the address constant in which you will deceive
the data represented in digits 5 and 6 as in Figure (3).
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Result —» R.G,B column row direction { Data }
3 [
fDaia )] = |76 543210 T6543210
Firstpixle | saeg 3210 Third pixle #### 3210

Second pixle ##48 76 5 4 Fourthpixle| # #4848 76 8 4

Figure 3. Password details

We also note that there are 4 levels of protecting, which are:

» The first level is to select the field Red or Green or Blue.

» The second level is to determine the column umber.

» The third level is to determine the row number.

» The fourth level is to determine direction
So that if there is a level error, it will be difficult to access the specified location to see
the stored data.

5. System characteristics

One of the most important features of this system is that each user has specific data and
a specific location of his own, which is obtained by encrypting his password, meaning
that each user has his own key to protect his data.

6. Results

After testing the system, it gave excellent and effective results, as it was tested on a large
number of digital images from various and multi-use sources and showed the efficiency
of this system, reaching 100% as no one was able to decode any image protected by this
system, as in the figure some images System tested. Protecting a digital image on social
media, is to place a password on them (and the best news is that there is invisible password
that won’t dilapidation in images contents). Also, if you never share high-resolution
images, the opportunities are high that no one will be interested in stealing them. We can
always make things official and register our work with the copyright office.

Figure (4.a, 5.a) image protection and Figure (4.b, 5.b) the image test by correct password
Figure (4.c, 5.c) failed test because incorrect password.

Note: The system is programmed using the visual code vb.net.
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Enter password here ---> sk ok ok ok
Use a--z and A--Z
and 0--9

and# @S % *

' Show password

Lo ]
=

.
gy Test Form

Figure 4.a Image protection

20TA
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<-- Enter password here

<-- Result Test

e— |

Figure 4.b image test by correct password
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~
ol Test Form | = =5 x

<-- Enter password here

<-- Result Test

sy Protection Form

Enter password here ---> absdef
Use a--z and A--Z
and 0--9 </ Show password
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Figure 5.a Image protection
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Figure 5.b image test by correct password

wy Test form c | (B O

<-- Enter password here

<-- Result Test

Figure 5.c resulted of testing an image by incorrect password

7. Future works

In this paper, we addressed the problem of image protecting the designed algorithms,
which does not consume time execution special case using O(n) and less space of memory
(one image per protection), next research area could be done in merging and protecting
main while. Many different adaptations and approaches in this direction can be induced
from techniques: It could be interesting to consider the algorithm’s in the model and data
images with different importance, depending on their features or their specific with
respect to the rights owning process. This mechanism would for instance aid to
distinguish in very complex problems which are the regions that are essential to be found,
the ones that sometimes appear, and the ones that rarely do. The way the password is
constructed could be also changed: instead of using one typical image, it could be based
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on different images, in order to provide some information on the variability among the
different images, and introduce it in the attributes.
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Abstract

The temperature coefficient of the refractive index, dn/dT, determines the thermal
characteristics of an optical waveguide transmission system. Thermo-optically neutral
designs are achieved by choosing a cladding material whose thermo-optic coefficient is
opposite to that of the waveguide core. This coefficient is analyzed critically for the first
time to find the refractive indexes at different temperatures for an AESO154 optical
waveguide and, subsequently, to predict optical design parameters, such as those for an
athermal waveguide.

Keywords: athermal waveguide, optical communications, thermo-optic coefficient,
acrylated epoxidized soybean oil

Introduction

The refractive index; its variation as a function of temperature, i.e., the thermo-optic (TO)
coefficient (dn/dT); and its dispersion are important characteristics of materials used in
high-power laser transmission systems or devices, such as glasses, optical fibers, and
nonlinear crystals. A portion of the transmitted laser power is absorbed by the medium,
which is heated and experiences changes in the refractive index. Thus, the laser changes
the refractive index of the medium, and based on the applications, this change leads to
various advantages and disadvantages for the system and devices. The TO coefficients
and dispersions have been theoretically analyzed [1] and examined [2] for nonlinear
crystals.

Recently, high-index materials have become a new frontier in photonic integration; these
materials enable the integration of devices with densities on the order of one million
photonic devices in an area of one square centimeter. Although high-index materials, such
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as silicon, have numerous attractive properties, disadvantages, such as their strongly
temperature-dependent optical characteristics, remain key obstacles to the development
of viable commercial optoelectronic products. TO effects cause unwanted temperature-
dependent wavelength and phase shifts in all interferometric devices, such as
spectrometers, Mach—Zehnder interferometers, ring resonators, and arrayed-waveguide
gratings. In wavelength demultiplexing and high-resolution spectroscopy applications,
TO effects result in a shift in the wavelength of the peak spectral response for each
wavelength channel; this shift limits the wavelength resolution and affects the density of
spectral channels. For example, a silicon-based wavelength-division multiplexing system
with a channel spacing of 20 GHz will limit the maximum allowable temperature-
dependent wavelength shift to less than 1.3 pm/K, which corresponds to a TO coefficient
for the overall system of less than 2.5 x 107K ™1, This required TO coefficient is more
than 70 times lower than the intrinsic value of silicon. Clearly, temperature stability will
be a significant issue in electronic—photonic integrated devices because of uneven heat
distribution from the electronic components and must be considered when evaluating
system performance. Inspired by the successful use of polymers for silica-based devices
[6], we explore the feasibility of polymer cladding for thermal stabilization in silicon-
based waveguides. This approach uses polymers whose negative TO coefficients
compensate for the positive TO coefficient of the waveguide core region. Eliminating
temperature-dependent characteristics is expected to be more challenging for silicon than
for silica because of the major differences between the two material systems. First, the
TO coefficient of Si is 18 times higher than that of SiO. As a result, using thermal stress
to achieve temperature-independent characteristics in Si-based systems is not possible
because of the large TO coefficient and small thermal expansion coefficient of Si [3,4].
In addition, the refractive index of Si is much larger than that of SiO; this difference
results in highly confined optical modes in the waveguide core. Recently, Lee et al. [5]
demonstrated the reduction of temperature sensitivity in Si-based ring resonators with
polymer cladding. However, the demonstration was material- and geometry-specific over
a 60 K temperature range. In the present paper, we present design rules for temperature-
insensitive high-index channel waveguides. We consider the temperature sensitivity of
the device over a 125 K temperature range because a typical microprocessor operates
between 273 K and 398 K.

Polymer over-cladding
The TO effect is related to the temperature-dependence of the refractive index of a

material [9]. The TO coefficient Z—T; itself is a complex function that depends on the

wavelength and temperature. The effective index (nefr) of a waveguide system depends
on the refractive index of the core (n¢) and the cladding (nc). For an asymmetric channel
waveguide system with different top and bottom cladding materials, the TO coefficient
of the system [11] can be expressed as follows:

Tl (2) 1)

ZAL D) = [ D) + et D ZEL D) + [ (D)

where dr;%(/l) is the effective TO coefficient of the waveguide system at a given

wavelength; and ne ), It (4),and el (A1) represent the TO coefficients of the core,
dT dT dT

top cladding, and bottom cladding, respectively. = The  parameters
[Tc (D), [Tuct (D), and ] (A1) in Equation 1 represent the confinement factors of the core,
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top cladding, and bottom cladding, respectively, as defined by [13]. In all of our formulas,
we consider only the effect of the top cladding on the TO coefficient of the system. This
assumption is justified if SiO; is the buffer/bottom cladding because the TO coefficient
of SiOz is an order of magnitude less than that of the Si waveguide and the polymer top
cladding. Equation 1 is a first-order approximation of the refractive index variation with
temperature. In this equation, we ignore the variation of [J(1) with temperature and the
second-order variation of the refractive index of the core and cladding. We assume that
the thermal expansion coefficient of the substrate does not change the geometry of the
channel waveguide, and subsequently, the confinement factor does not change over the
given temperature range. We also assume that the TO coefficients of the core and cladding
do not vary with wavelength because Si, SiO2, and the polymers do not show any
dispersion at wavelengths near the IR region. Athermal operation of a waveguide system

dne

is defined by the condition d—Tff (1) = 0, which, from Equation 1, can be attained only if

the cladding has a negative TO coefficient. Based on this theory, we use the AESO1s4
organic-based polymer [10] as cladding for Si waveguides and as polymers with a
negative TO coefficient. Many commercially available polymers have TO coefficients
[2] smaller than that of Si.

Results and discussion

1.545

1.54

1.535
+o3 \
1.525

1.52

Refractive Index

1.515 T T T T
20 30 40 50 60
Temperature

Figure 1 Measured refractive index of AESO film as a function of temperature.

Table 1 TO coefficients for Si, SiO, (Ghosh 1998), and AESO

Material type Si SiO, AESO
Refractive index at 1,550 nm 3.476 1.46 1.46t0 1.54

dn 1.8 0.1 -4.75
d_T ( X 10_41(_1)

Athermal waveguide device
In this study, we assumed that Z—: IS constant over the temperature range considered

(AT=20 °C). The sign and magnitude of the TO coefficient are primarily determined by
the density and polarizability of the material [2]. The density usually decreases as
temperature increases; this decrease in density causes a decrease in the number of
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polarizable species per unit volume and leads to a decrease in the refractive index [4].
The polarizabilities of individual species in a material usually increase as temperature
increases and cause an increase in the refractive index [4]. The polarizability factor of
inorganic materials, such as silica or Si, typically is dominant over the density change.

Thus, the TO coefficients of these materials have positive values (Z—: > 0). However, for

polymers, the TO coefficient is primarily determined by the density change. Figure 1
illustrates the change in refractive index of AESOz1s4 as a function of temperature. The
measurement was performed on a thin polymer film with a Filmetrics F50 spectroscopic
reflectometer. As demonstrated in Equation 2, the slope of -4.75x107* represents the TO

coefficient and shows that AESO has a negative TO coefficient (Z—’; < 0).

An __np;—ny

TOcoefficient = AT E = —4.75x107* (2)

Controlling the overall TO coefficient of the device by adjusting the cladding material is
the simplest approach to achieve temperature-insensitivity in the effective index of high-
index-contrast waveguide devices. The waveguide is designed in such a way that a
fraction of the optical mode expands into the cladding materials. Generally, a cladding-
induced negative TO effect on the expanded optical mode compensates for the positive
TO effect experienced by the mode confined in the Si core. When the two effects perfectly
balance each other, athermal operation is achieved. To correspond to the large positive
TO coefficient of Si, the desired AESO-based polymer cladding materials should have a
large negative TO coefficient. Polymeric materials can be designed to have large negative
TO coefficients ranging from -1x104 K1 to -4x10~* K™* (Ye et al. 2008b). AESO helps
to achieve the desired materials with large negative TO coefficient.

Conclusions

This study developed the principles for the design of a waveguide device with athermal
performance. An athermal waveguide with a negative temperature coefficient of the
refractive index was achieved with an AESO polymer. Because this technique is based
on a simple principle, the AESO polymer can be used in different types of optical
waveguides, such as slab and channel waveguides.

References
[1] Bhar, G. C. & G. C. Ghosh (1980) Dispersion of thermooptic coefficients in

nonlinear crystals. Appl. Opt., 19, 1029-1031.

[2] Ghosh, G. 1998. Handbook of Thermo-Optic Coefficients of Optical Materials With
Applications. Academic Press.

[3] Huang, M. & X. Yan (2003) Thermal-stress effects on the temperature sensitivity of
optical waveguides. J. Opt. Soc. Am. B, 20, 1326-1333.

[4] Jewell, J. M. (1992) Model for the thermo-optic behavior of sodium borate and
sodium aluminosilicate glasses. Journal of Non-Crystalline Solids, 146, 145-153.

[5] Jong-Moo, L., K. Duk-Jun, A. Hokyun, P. Sang-Ho & K. Gyungock (2007)
Temperature Dependence of Silicon Nanophotonic Ring Resonator With a Polymeric
Overlayer. Lightwave Technology, Journal of, 25, 2236-2243.

237 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall



cila glaal) 4 (391 alall i gal)

g'Tm(S @J\;\;f_eu;m»imm ISTJ}\Q

22022/2/22-21

[6] Kamei, S., K. lemura, A. Kaneko, Y. Inoue, T. Shibata, H. Takahashi & A. Sugita
(2005) 1.5%-6 athermal arrayed-waveguide grating multi/demultiplexer with very
low loss groove design. Photonics Technology Letters, IEEE, 17, 588-590.

[7] L. K. Samanta, G. C. Ghosh & G. C. Bhar (1980) Temperature dependence of
refractive indices in some nonlinear crystals. Indian J. Phys., 54B, 426-434.

[8] Maru, K., Y. Abe, M. Ito, H. Ishikawa, S. Himi, H. Uetsuka & T. Mizumoto (2005)
2.5%-0 silica-based athermal arrayed waveguide grating employing spot-size
converters based on segmented core. Photonics Technology Letters, IEEE, 17, 2325-
2327.

[9] Nishihara, H. & T. Suhara. 1989. Optical Integrated Circuits. McGraw-Hill.

[10] Rahman, M. S. A., K. M. Shaktur, R. Mohammad, W. A. Zalikha, N. Nawi & A.
F. Mohd (2012) Optical properties and indentation hardness of thin-film acrylated
epoxidized oil. Optical Engineering, 51, 025002-1.

[11] Robinson, J. T., K. Preston, O. Painter & M. Lipson (2008) First-principle
derivation of gain in high-index-contrast waveguides. Opt. Express, 16, 16659-
16669.

[12] Ye, W. N., J. Michel & L. C. Kimerling (2008a) Athermal High-Index-Contrast
Waveguide Design. Photonics Technology Letters, IEEE, 20, 885-887.

[13] Ye, W. N,, J. Michel, L. C. Kimerling & L. Eldada (2008b) Polymer-cladded
athermal high-index-contrast waveguides. 68970S-68970S.

238 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall



cila glaal) 4 (391 alall i gal)

%. IG YN 9[; Aty gl A g

= G a9 e S T ot >

i et i i 491 30 Anala — cila plaal) A 43 IS I ™ I /\«
22022/2/22-21

Developing a Technology Transfer Model for Information and
Communication Technology

Ali Hassan Ount Menshawi K. Menshawi?
aliukm2013@gmail.com Menshawik@gmail.com
Suleiman Said Dugha® Omar M. Eshanta?

suldoga@yahoo.com omarshanta@gmail.com

1 EE Dep. Faculty of Technology Engineering Janzur, 2 IT Dep. Faculty of Engineering
Sebrata university, 3 High Institute for Sciences and Technology Jadu

eilal)
Ayl 3Y ) )l e b ) Aesiiall bl e Jgennll Allad Ayl (ITT) Zdsal) LiaslsiSall Jai yiiny
55 ) eyl dalsally dalgall aaas ) Gl s Chagy LAREU Jeal) 3 cpuidasally Cilesassall dadlly
(TT) Laslosill 08 Dlae (adly 73ga1 (8 dalsall 028 Al add lenl) il Caias ITT A o
B i) ddee Cupal LALEW) Glald) 1) Lesiiad) Gl e (ICT) ¥ laiVly cilasbea) Laglgi€al
Closteall Lingl i o Uad 8 Lagl oSl o ddee (8 il BlA (e diaa @) 5z 35ail) dalse (g AlaLisall
Lo sl Sl Jas Alee Alled e 555 A ALl S olgal) aal iy ¢ Ll TT 3505 Ld 8 eV La,
g ddeal (€0 dalse Al e @) gasal) GsSu LV Laily Clasheall Linglyi€s (Bl & ddsal
ITT 2wy ¢ B pailiady ¢ ool acall ALaY) Aoy V) palial) mii ATTCha) a5 Saals dunls
ey Aliall @ld bl 5 el Jalse Anaal il Baaaie dilaan] il Craddiio) . aleill Lol o35 5,08 ¢
G A Al i) o ) CaSs L Lat¥ )y Cilaslaall LinglpiSs delia b ¢ Ladll 7 3gal
¢« (TR) dssall pailiady ¢ (LC) alatll Shag ¢« (TTG) duill Jail dasSa aed Chyalie 189 ¢ 23l
25 Al TT By (f 25l sy il Jis dpdee ¢l ol iS5 Ly B (TTE) il Jis g
(TTA) daill Jas cjladl e (LC) abeill 381e alad dulasy) SEYI Ayl iy WS TT dikee s )
Aoyl b Adaall VL lasteal) Lingl i€ deliva ) dad TT Canay of o0 ¢ Gl 120 e 2y
sl — Al i€l 8,05 A paall (e — g pdtall (A5l el — ALY dail) £ g ¢ Ay Yl
iy YLy Closbeall gl i Jlae (8 Aacgially Bpiall ISHal

Abstract

International Technology Transfer (ITT) considered as a powerful approach of obtaining
the advanced technologies that required enhancing the management and technical
capabilities of the institutions and employees in emerging nations. This research aims to
determine the factors and sub-factors that impact the ITT process and classify the process
outcomes. These factors are formulated in a model which outline the TT process of
information and communication technology (ICT) from the advanced to emerging
countries. The model is substantiated and the interrelations between the model’s factors
are scrutinised by considering the TT process in Libya’s ICT sector. The formulated TT
model captures the most relevant factors that influence the effectiveness of the
international TT process in the ICT context. The resultant model consists of four
indigenous enablers and one exogenous construct namely ITT achievements. The four
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indigenous enables government support, transferor characteristics, ITT environment, and
learning technology capability.

Multiple statistical techniques was utilised to audit the significance of enabling and
resulting factors involved and provided the formulated model of the international TT in
the ICT industry. The outcomes disclose that the four exogenous predictors in the model,
namely: TT government support initiatives (TTG), learning centres (LC), transferor’s
characteristics (TR), and TT environment (TTE) are good enough to estimate the success
of the TT process achievements. The model shows that the appropriate TT environment
leads to a successful TT process. The study stated the positive effects of the TT learning
centres (LC) factor on TT achievements (TTA). Based on this research TT can add value
to the local ICT industry in four main areas, namely: Economic development - Project
(firm) performance - Knowledge and technological capability improvement -
Development and survive of ICT technology Small and Meduim Enterprise (SME).
Keywords: International Technology Transfer (ITT); Modeling; Information and
communication technology (ICT).

1. Introduction

Over the years, information and communication technology ICT has helped businesses
create the most rapidly growing industrial sectors, driven competence in government and
business activities. The evidence obtained from different emerging countries pointing
that, ICT as a sector, can contribute vastly to the national Gross Domestic Product (GDP)
of nations. Furthermore, ICT could efficiently support international economic integration,
narrow the digital divide, and improve living standards of the mass. One of the means to
impart the advanced technologies to the developing countries is through the Technology
Transfer process (TT). The technology transfer (TT) process from developed to
developing countries was investigated by several researchers in different industrial areas.
They acknowledged that the ITT is a multifaceted process influenced by several factors.
The inter-relationships among these factors can affect the TT process successes [1][2][3].
Intensive literature survey on relevant TT models reveals that most of these studies were
focusing on the business and manufacturing perspectives [4]. Nevertheless, among these
studies only limited models was empirically supported. Moreover, none of these
researches consecrated to study the TT process in the area of ICT industry and its related
SME’s projects. In addition, these considered models had a vague assertion to the
interactions between TT process enablers and outcome factors in the ICT industry
environment.

Like most developing countries, Libya recognizes the importance of ICT as a catalyst for
sustainable socio-economic development. The study believes in the importance, and the
uniqueness of the Libyan ICT industry TT processes and the research on TT is still
lacking. The study aims to develop a model describing the TT process embracing from
foreign advanced ICT companies to ICT projects in Libya. The developed TT model,
designed specifically for transfer the technology from developed countries to the Libyan
ICT industry. In this work, the TT processes defined as some form of ICT equipment,
materials, or knowledge transfer from foreign organizations to local organizations. The
results of the evaluation study of TT process and outcome factors in the Libyan ICT
industry were gathered from a recently conducted survey. The developed TT model,
shown in Figure 1 illustrates the proposed hypothesis links between TT enablers and the
outcome factors. The constructs extracted and modified from the previous studies
classified as factors and sub-factors in a conceptual ICT industry model to examine their
interrelationships, and to seek the evidence supporting these recognised relationships. To
investigate the relationships, the study employed the most common statistical techniques
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such as correlation and regression between factors and sub-factors. The structural
equation modelling (SEM) technique is performed to test the structural model for the
significance of these inter-relationships. This study identified the influential factors of
ITT process namely government initiatives, transferor characteristics, transferee
characteristics, TT environment, learning centres and their respective sub-factors. The
study would also identify the achievements factors through their associated sub-factors.

2. ICT International Technology Transfer Model
The model shown in Figure 1 defines the factors that influence the effectiveness of ITT
process and its achievements. These factors are restructured from the examined literature
on TT phenomenon and technology adoption. The comparison of the models is presented
in detail by the author in previous work [4]. The model indicates how the four identified
factors affect the TT process and the outcome factor.

Transferor

TT Gov.
Support

TT
Achieveme

Learning
Centres

Transferee

Figure 1. ICT International Technology Transfer Model

2.1 TT Government Support Initiatives

As stated by [5], the policies, regulations, and enforcement practices of the host
government can significantly influence the effectiveness of TT process. Several studies
have recognized the financial factor as a significant element affects the success of the TT
process. As argued by [6] and [7] that the success of any TT process require adequate
infrastructure, which is a government-related concern.

According to the literature, the government initiative support policy is strongly related to
the capability of the local projects to effectively source, evaluate, and adapt new
technologies. Meanwhile, parent companies through sub-contracting can provide the sub-
contractors (medium enterprises) with the designs of the products and the required
training [8]. Also, parent companies help with the emergence of entrepreneurs and skilled
workers, who in turn can initiate similar industries on a smaller scale.

2.2 Learning Centers and ICT Entrepreneurs’ Learning Capability

The learning ability is concerned with the effects of the sub-factors that facilitate the
learning ability of the technology being transferred between foreign and local firms.
According to the surveyed literature, the ability of developing countries to receive,
transfer, adapt, develop, and manage technologies depends on the development of
endogenous technological capability and human resources, local industry and university
cooperation, and existing of technology incubators [9][7].
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2.3 Transferor Characteristics
This factor is concerned with transferor’s willingness to transfer technology, knowledge
base and transfer capacity, and prior experience. The transferor that is willing to transfer
the proper technology is one of the vital elements in attaining successful TT process [10]
and [11]. Knowledge is hard to transfer when motivation is lacking and when transferors
are highly protective [12]. The ability of the technology provider to transfer refers to the
firm-specific knowledge and the capability to impart that knowledge.
2.4 Transferee Characteristics
Among the recipient characteristics that have been acknowledged in the literature as
influencing TT are absorptive capacities, prior knowledge, and learning capacity. The
previous international experience of the transferee is expected to improve the learning
capability and efficiency of the transferee in the technical communication process. The
operational capabilities, dynamic learning capacity and investment capabilities of
transferees, as well as intent to learn and learning ability, are supposed as critical issues
in the transfer process [5][13].
2.5 TT Process (TT Environment)
This factor is concerned with the technology properties. It covers the following:
technology characteristics, TT mechanism, management of the TT program, the
relationship between the supplier and the recipient, culture differences, TT agent, and
relationships between the transferor and the [14][10][15].

All the enabling factors and their relevant sub factors are summarized in Table 1.

Table 1. the model identified factors and sub-factors

Code Factor Sub-Factor

A2, TT government support initiatives

A2.1 Government policy that is governing the ICT
industry.

A2.2 Availability of adequate infrastructure.

A2.3 Government Support.

A2.4 Parent companies encouragement to the skilled
workers.

A25 ICT Parent companies are supporting to ICT SMEs.

B2 Learning centers and ICT

entrepreneurs Learning
Capability

B2.1 The educational systems, training programs, and
R&D centers.

B2.2 ICT entrepreneurial training and development.

B2.3 ICT Technology based incubator.

B2.4 Involvement of ICT industry in university programs.

c2 Transferor’s characteristic

ca.1 Transferor's willingness to implement TT initiatives
and cooperate with local workers.

C2.2 Transferor's knowledge base and skills.

Cc2.3 Transferor's ability to transfer technology.

Cc2.4 Transferor's degree of previous international
experience.

D2 Transferee’s characteristic

D21 Technology absorption capabilities of the recipient
firm.

D2.2 The transferee’s degree of experience in ITT process.

D2.3 The shortage of a skilled/expert workforce with the

recipient company.
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D2.4 The transferee’s motivation to learn new
technologies.
E2 TT process. ( TT environment )

E2.1 Complexity level of the technology to be transferred.

E2.2 The mode of technology transfer.

E2.3 The formally planned and well managed TT
agreements.

E2.4 The relationship between the transferor and
transferee

E2.5 The cultural traits of the both parties.

E2.6 The entrepreneurial agent middleman.

2.6 TT Achievements

Based on the objectives, the present study identifies four main areas where potential
achievements may be derived from ITT initiatives. These benefits are represented as sub-
factors: economic development, project (firm) performance, knowledge and
technological capability improvements, and development & survival of ICT-based SMEs.
According to the literature, firms in developing countries can increase productivity
through access to technological know-how, management techniques, and technical skills
from industrial countries. TT process also could enhance the utilization of natural and
human resources. The recipient mastering the imported technology has been proposed as
a measure of the efficiency of the TT process; the improved project performance results
from the effective ITT.

The TT achievements explained through four subfactors, and the detail of four subfactors
into several items shown in Table 2.

Table 2. The model output factor (TT achievement) and its related sub-factors and items.

Code Factor Subfactor

A4 Economic development

A4l Host country industrialization and economic
development.

A4.2 Local ICT firm's competitiveness in national markets.

A4.3 The financial performance of local ICT firms.

Ad4 Utilization of Libyan natural and human resources.

A4.5 Diversification into new products or markets.

B4 Project (firm) performance

B4.1 Libyan ICT industry overall long-term performance.

B4.2 Efficiency, services cost and service quality of the host
project.

B4.3 Quality standards in Libyan ICT firms.

B4.4 Mastering the new technology, by the Libyan ICT firms.

B4.5 Functional performance of the products, products cost
and quality.

C4 knowledge and technological
capability improvement

C4.1 The ICT local firm’s technological capabilities and skills
base.

C4.2 The recipient’s ability to absorb, and apply imported
technologies.

C4.3 Local workers' development.

C4.4 Libyan ICT sector is working practices over the long
term.

D4 development and survive of
ICT technology SME's
D4.1 Develop and surviving of ICT SMEs.
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D4.2 Reducing cost of production, maintain consistency in
quality, improve productivity for ICT SMEs.

D4.3 The ability to employ a significant amount of the labor.

D4.4 Mastering new techniques by ICT-based SMEs, and
improve its marketing and management procedures

D4.5 The emergence of ICT entrepreneurs and skilled
workers in a small scale enterprise.

D4.6 Increasing technological capabilities and capacities for
ICT SMEs.

3. Research Approach

The preliminary objective of the work is to validate the measurement model of latent
constructs involved in the study. Once validated, the study intends to model the inter-
relationship among these leading from TT process to TT achievements. Finally, the study
would develop the TT model describing the TT process embracing from foreign advanced
ICT companies to ICT projects and ICT-based SME in Libya.

The population of the study consists of employees of ICT companies such as technicians,
engineers, supervisors, and managers in Libyan ICT industry. Thus, the selected
respondents representing the population under study considered appropriate to evaluate
adoptions and the importance of factors linking the TT process and its outcomes.
Respondents can rate how strongly they agree or disagree with every statement regarding
TT process and its achievement.

Prior to conducting the main study, the researcher obtained the Pilot Study data and
performed the Exploratory Factor Analysis (EFA) for all constructs. The EFA produced
single factor solution for all exogenous constructs [4]. Once the data from the main study
obtained, the researcher performed the Confirmatory Factor Analysis (CFA) to validate
all latent constructs in the study. With the validated latent constructs, the study modeled
the interrelationships among these constructs into the structural model. The structural
model was analyzed through Structural Equation Modeling (SEM) procedure in
IBM_SPSS-Amos 21.0.

4. Data analysis and results discussion

4.1 Respondent Profile

Respondents were requested to detail their qualifications to confirm that they are qualified
enough to develop an informed perspective on the ITT process. The aim was to develop
a larger understanding of the respondent’s exposure to ITT and their experience in the
local ICT industry sector. Table 3 summarizes the respondent profile (position-
experience -education).

Table 3. Respondents Profile

Frequency % Valid % Cumulative %

Position
Manger 4 2.1 2.1 2.1
Project Supervisor 28 144 14.4 16.4
Consultant 17 8.7 8.7 25.1
Academic Staff 32 16.4 16.4 415
Engineer 74 37.9 37.9 79.5
Technician 18 9.2 9.2 88.7
Administrative Officer 19 9.7 9.7 98.5
Others 3 15 15 100.0
Total 195 100.0 100.0
Experience
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less than 5 years 41 21.0 21.0 21.0
6-10 years 93 47.7 47.7 68.7
11-15 years 38 195 19.5 88.2
16-20 19 9.7 9.7 97.9
more than 20 years 4 2.1 2.1 100.0
Total 195 100.0 100.0

Education

Diploma 26 13.3 13.3 13.3
Bachelor 81 415 41.5 54.9
Master 46 23.6 23.6 78.5
Doctorate 34 17.4 174 95.9
Others 8 4.1 4.1 100.0
Total 195 100.0 100.0

4.2 Rating the TT model factors (Mean and Standard Deviation)

The results shown in Table 4 reveals high mean values and low standard deviations for
most model factors (as the means were 4 or near to 4). These results indicated that the
respondents had similar perceptions about factors within this model and the factors
identified in this study are accurate in describing the influential factors of the TT process
and showing that these factors have an importance and significant effect on the successful
of the TT process.

Furthermore, the respondents had agreed largely (as the means near to 4) that the
execution of TT programs was necessary for economic development, upgrading
knowledge and technological capabilities, enhance the performanceof the host firm, and
survive the ICT-based SME's

Table 4, The Mean and Standard Deviation of the model factors

CodeDescription Mean Std. Deviation
A2 TT government support initiatives 3.8887 .76998
B2 Learning centers and Learning Capability  3.8957 .90846
C2 Transferor’s characteristics 4.1043 .60371
D2 Transferee’s characteristics 4.0905 .62055
E2 TT process. (TT environment) 3.8841 .65114
A4 Economic development 3.8570 .73878
B4 Project (firm) performance 3.8954 .78819

C4 Knowledge and technological capabilities 3.8510 .79329
D4 SD:A\/EI'meent and survive of ICT-based 3.8477 76617

4.3 Confirmatory Factor Analysis (CFA)

The Confirmatory Factor Analysis (CFA) is required to validate the measurement model
for uni-dimensionality, validity, and reliability of all latent constructs [16][17][18].
Figure 2 illustrates the pooled measurement model of latent constructs in AMOS Graphic.
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Figure 2. The Pooled CFA for measurement model of all latent constructs

The output of CFA shows the factor loading for every item, the factor loading for every
component, and the correlation between the constructs. There are four exogenous
constructs contributes to TT achievements (endogenous construct) namely TT
government support initiatives (TTG), Learning Centres and ICT entrepreneurs learning
capability (LC), Transferor’s characteristic (TR), and Transferee’s characteristic (TE).
The TT environments (TTE) construct acts as a mediator between TTG, LC constructors,
and TTA.

Three sub-factorsused to measure the endogenous construct TT achievements TTA
are,Firm performance and technological capability improvements sub-factor TTAL,
Development and survive of ICT technology SME'ssub-factor TTA2, and economic
development sub-factor TTA3.

4.3.1 Assessing the validity and reliability of a measurement model

As mentioned above, before modelling the structural model, the study needs to validate
the measurement model for Uni-dimensionality, Validity, and Reliability. Themethod
forassessing the measurement model for all constructs together at once, which called
Pooled-CFA suggested by [16] is implemented. The measurement model pooled-CFA is
shown in Figure 2.

A- Unidimensionality

The purpose of uni-dimensionality is to determine whether a set of indicators shares only
a single construct [19]. Uni-dimensionality confirmed through goodness of fit indexes,
the standardized residuals and the modification indices generated by AMOS software.
Zainudin [16][17][18] add that the uni-dimensionality can be attained if the measuring
items obtain adequate factor loadings for the particular latent construct. Assessing the
uni-dimensionality is necessary before develop reliability and validity of respective
construct [20].
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B- Model validity
Validity is referring to the capability of the instrument to measure what it supposed to be
measured for a construct [16]. Three types of validity are required for a measurement
model, for instance, Convergent Validity, Construct Validity and Discriminant Validity
[17][18].

- Convergent Validity
Hair [20] posit that items Composite Reliability (CR) and Average Variance Extracted
(AVE) are among the required report form CFA. Convergent Validity is achieved when
the value of Average Variance Extracted is greater or equal to 0.5 [16].

- Construct Validity (Measurement model evaluation)
Construct Validity demonstrates that the instrument used in study measure the construct
that it intended to measure [21]. Several fitness indexes must be achieved to the required
level to attain construct validity. The most common fitness indexes that highly reported
in the literature are RMSEA, CFI, TLI, and Chisg/df [16]. Table 5 shows the results of
the fitness indexes for the measurement model have been achieved the required fitness
level for all three categories.

Table 5. The three category of model fit

Name of Category  Name of Level of Acceptance  Model Comment
Index index result
1. Absolute fit Chi-square P-value (x2) P > 0.05
RMSEA RMSEA < 0.08 .070 Fitness Level
GFlI GFI >0.90 Achieved
2. Incremental fit ~ AGFI AGFI >0.90
CFI CF1>0.90 909 Fitness Level
TLI TLI>0.90 .898 Achieved
NFI NFI >0.90 Fitness Level
Achieved
3.Parsimonious fit  Chisqg/df Chi square/ df< 5.0 1.957 Fitness Level
Achieved

- Discriminant validity
Table 6 presented the Discriminant Validity Index Summary for all latent constructs in
the study. The discriminant validity of the construct is achieved if the diagonal values (in
bold) is higher than the values in its row, and column. Another condition for discriminant
validity is the correlation between exogenous constructs must not exceed 0.85 [16]. As it
clearly shown from Table 6, the discriminant validity of the constructs in the model is
achieved.

Table 6. The Discriminant Validity Index Summary for all constructs

TTA TR TTG LC TTE TE
TTA .99
TR .63 71
TTG .56 .65 .82
LC .59 49 47 81
TTE .79 .66 .66 .60 .81
TE .32 43 47 .32 .33 .87

C- Model Reliability
When assessing the reliability of the constructs, there are two assessments need to be
evaluated namely Composite Reliability and Average Variance Extracted.
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Table 7 presented the Composite Reliability (CR) and Average Variance Extracted
(AVE) for all latent construct. The Composite Reliability (CR) measures the reliability
and internal consistency for a latent construct. As stated by [16] the CR value greater 0.60
Is requiredto achieve composite reliability for a construct. The Average Variance
Extracted (AVE) indicates the average percentage of variation as explained by the items
measuring the construct. The AVE value exceeding 0.5 indicate the achievement of
convergent validity for the construct [17]. As a summary, all constructs in this study have
fulfilled the Composite Reliability and Convergent Validity criteria.

Table 7. The CFA Report for CR and AVE for all latent construct

Construct Item Factor CR AVE
Loading (above 0.6) (above 0.5)
TTA TTAl .98 .986 .960
TTA2 .99
TTA3 .97
TTAl B4.1 a7 923 .668
B4.3 .82
B4.4 .84
B4.5 .78
C4.4 .84
D4.1 .85
TTA2 D4.3 .84 .806 .583
D4.4 .66
D4.6 .78
TTA3 A4l 74 .798 .569
A4.2 12
A4.3 .80
TR c2.1 .65 754 .506
C2.2 .76
Cc2.3 12
C2.4 .65
TTG A2.1 g7 915 .683
A2.2 .82
A2.3 .86
A2.4 .82
A25 .86
LC B2.1 .78 .886 .662
B2.2 71
B2.3 .92
B2.4 .83
TTE E2.1 75 .890 671
E2.2 .79
E2.3 .86
E2.5 .87
TE D2.1 .80 910 72
D2.2 .93
D2.4 .90

D- Normality distribution

Normality assessment is made by assessing the measure of skewness for every item. The
absolute value of skewness should be lower than 1.5 to indicate the data is normally
distributed [17][18]. The absolute values of skewness for all items are smaller than 1.5,
which indicate the measuring itemsare normally distributed.
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Once the uni-dimensionality, Validity, and Reliability of all constructs achieved, the
study could move into modelling the structural model to estimate the interrelationships
among the constructs using Structural Equation Modelling (SEM) and test the stated
hypotheses in the study.

4.4 Structural equation modelling (SEM)

Structural Equation Modelling is powerful and flexible multivariate data analysis
technique, which permits researchers to examine several relationships among manifest
and latent variablessimultaneously [22][23].

According to [24], the Structural Equation Modelling enables the researcher to answer a
set of interrelated research questions using a single, systematic and comprehensive
analysis by modelling the relationship between multiple and dependent constructs
simultaneously.

4.4.1 Analysing the structural model

The structural equation modelling procedure estimates the standardized path coefficients
as well as the regression path coefficient between constructs of the model. The AMOS
Graphic output shows the results in Figure 3 and Figure 4 respectively. The Coefficient
of Determination R? is 0.61; it is estimated that the predictors of TTE explain 61.1% of
its variance. Whereas R? for TTA is 0.63, meaning the predictors of TTA explain 63% of
its variance.

P-Value = .000 RMSEA=.070 CFl=.908 TLI=.898 ChiSq/df=1.955
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Figure 3. The Standardized Path Coefficient between constructs in the model
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Figure 4. The Regression Path Coefficient between constructs in the model

Table 9 shows the regression path coefficients for all five exogenous constructs towards
the endogenous construct that extracted from Figure 3.

Table 9. The regression path coefficient and its significance

Estimate S.E. C.R. P Result
TTE <--- TR 281 .083 3.410 .001 Significant
TTE <-- TE  -.048 052 -925 .355 Not Significant
TTE <--- TTG .288 .074 3.871 .001 Significant
TTE <--- LC 333 077 4318 .001 Significant
TTA <--- TTE .660 101 6.546 .001 Significant
TTA <--- TTG .033 .066 .497  .619 Not Significant
TTA <--- LC .203 .079 2578 .010 Significant

The analysis continues to test the study’s hypothesis. The results are presented in Table

10.

Table 10. the hypothesis testing for every path and its conclusion

Hypothesis Statement P-Value Result
1 TR has a significant effect on TTE .001 Supported
2 TE has a significant effect on TTE .355 Not Supported
3 TTG has a significant effecton TTE .001 Supported
4 LC has significant effecton TTE .001 Supported
5 TTE has a significant effect on TTA .001 Supported
6 TTG has a significant effect on TTA .619 Not Supported
7 LC has a significant effecton TTA .010 Supported
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4.5 Testing Mediation effects in the Model

The study would employ the method proposed by [16] to test the mediation effects in the
model. The model shows that the (TTE) mediator has a mediation effect on (TTA) from
two constructs, (TTG) and (LC) constructors respectively. The testing process needs to
be conducted in two separate steps to investigate and confirm these two effects.

Table 11. Testing the hypothesis for Mediator 1

Hypothesis Statement P-Value Result
H1 TTE mediates the relationship between TTG and TTA
Hla TTG has a significant effect on TTE .001 Supported
H1lb TTE has a significant effect on TTA .001 Supported
Hlc TTG has significant effect on TTA .619 Not Supported
TTE
0.65
0.33
TTG - TTA
0.04

The study follows the method proposed by Zainudin (2015) for
testing the mediator in a model.

1. The indirect effect is (0.33).(0.65) = 0.215

2. The direct effect = 0.04

3. Since the indirect effect > direct effect, the mediation
occurs

4. Type of mediation is full mediation since the direct effect
TTG to TTA is not significant.

Figure 5. Direct and indirect calculation of mediator 1 effect.

TTE

LC - TTA

The study follows the method proposed by Zainudin (2015) for testing the mediator in a
model.

The indirect effect is (0.31).(0.65) = 0.202

The direct effect = 0.18

Since the indirect effect &gt; direct effect, the mediation occurs

Type of mediation is partial mediation since the direct effect LC to TTA is also

significant.

hpoppE

Figure 6. Direct and indirect calculation of mediator 2effect.
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Table 12. testing the hypothesis for Mediator 2

Hypothesis Statement P-Value  Result
H1 TTE mediates the relationship between LC and TTA
Hla  LC hasasignificant effecton TTE .001 Supported
Hlb  TTE has a significant effect on TTA .001 Supported
Hlc LC has significant effect on TTA .010 Supported

4.5.1 Confirming the results through bootstrapping

The researcher would reconfirm the results of the mediation tests using the resampling
procedure called bootstrapping. This is especially so far testing the indirect effect.
Bootstrapping is the method of sampling with replacement whereby one instructs the
algorithm to take the sample size n from the existing dataset. The number of resampling
is 1000 times. The algorithm would compute the mean and standard error for every
sample. From resampling process, the algorithm develops sampling distribution for the
estimates.

From the sampling distribution, the total effect, the direct effect, and indirect effect
between constructs are estimated. Finally, the 95% confidence interval values for total
effect, direct effect, and the indirect effect will be tabulated. The confirming process of
the mediation test through bootstrapping results is shown in Table 13.

Table 13. confirming the Mediation 1&twotests through bootstrapping

Indirect Effect Direct Effect
Mediator 1 Bootstrapping 190 033
Results ' '
Bootstrapping  P- 009 594
Value ' )
Result Significant Not Significant

Full Mediation since the direct is

Type of Mediation not significant

Mediator 2 Indirect Effect Direct Effect
Bootstrapping 920 203
Results
Bootstrapping P- 001 010
Value
Result Significant Significant

Partial Mediation since direct is

Type of Mediation also significant

Table 13 shows the standardized indirect effect together with its significance level and
also the standardized direct effect together with its significance level. The table present
the results for both mediators 1&2. According to [18], the significance of indirect effect
indicates the mediation exists, and the significance or insignificance of direct effect
indicates the type of mediation.

By comparing the bootstrapping test results with the results of the mediation test
conducted using the conventional procedure, it could conclude that the results of
bootstrapping are consistent with the results of mediation test shown in Figures 5 and 6.
4.6 The Final Resultant Model

The structural equation modeling procedure confirmed only five significant paths exist in
the final model. The Standardized Path Coefficients are shown in Figure 5.

Table 14 shows the regression path coefficients for the four exogenous constructs towards
the endogenous construct that extracted from Figure 7.
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P-Value = .000 RMSEA = .077 CFl = .901 TLI = .889 ChiSq/df = 2.142
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Figure 7. The resultant model (Final Model) — Standardized Path Coefficient

Table 14. the Regression Path Coefficient and its Significance
Estimate S.E. C.R. P Result

TTE <-- TR 275 .081 3.382  ***  Significant
TTE <-- TTG 272 072 3.776  ***  Significant
TTE <-- LC 324 .076 4241  ***  Significant
TTA <-- TTE  .688 .087 7.903  ***  Significant
TTA <-- LC .204 .079 2592  .010 Significant

The final resultant confirmed path model for international TT in ICT projects confirm
that the TT government support initiatives, transferor characteristics (TR) and learning
centers (LC) directly promote enhanced TT environment (TTE). The resultant path
indicates that the TT environment (TTE) is essential in attaining the outcome
achievements from the TT process.

Figure 8. Path model for international TT in ICT projects
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5. Discussion and Conclusion:

The ICT international technology transfer model was developed. The proposed model
defines the factors, which are assumed to affect the TT process. These identified factors
were classified as enabling and TT achievement constructs.

Multiple statistical techniques was utilised to audit the significance of enabling and
resulting factors involved and provided the formulated model of the international TT in
the ICT industry. In the validation process, the CFA has been performed to validate all
latent constructs in the study. Through the process of CFA, the three requirements of
validity assessment have been achieved to the recommended levels. The Composite
Reliability (CR) and Average Variance Extracted (AVE) for all latent construct in the
model have fulfilled the required reliability standards. The results of the goodness-of-fit
indices have been achieved the required fitness level, and the factor loading for all items
is acceptable. With the validated latent constructs, the study modelled the
interrelationships among these constructs into the structural model. The structural model
was analysed through SEM procedure in IBM_SPSS-Amos 21.0 software package. The
SEM technique was employed for determining significant causal paths between factors.
Furthermore, SEM procedure estimates the standardised path coefficients as well as the
regression path coefficient between constructs of the model.

The analysis of the mediation effect in the model proves that the TT process environment
factor (TTE) mediates the relationship between TT government initiative (TTG) and TT
achievements (TTA) with a full mediation while mediates the relationship between
learning center factor LC and TT achievements TTA with a partial mediation. These
results were confirmed by bootstrapping technique.

Altogether, the research confirms that the four exogenous predictors in the model,
namely: TT government support initiatives (TTG), learning centers (LC), transferor’s
characteristics (TR), and TT environment (TTE) are good enough to estimate the success
of the TT process achievements. The model shows that the appropriate TT environment
leads to a successful TT process. The study stated the positive effects of the TT learning
centres (LC) factor on TT achievements (TTA). Based on this research TT can add value
to the local ICT industry in four main areas, namely: Economic development - Project
(firm) performance - Knowledge and technological capability improvement -
Development and survive of ICT technology SME.

6. Contribution of the Study
This research offers noteworthy contributions to the existing body of knowledge. These
contributions could be summarised in the following points:

1. The study developed a new TT model. The model captures the most relevant
factors that influence the effectiveness of the international TT process in the ICT
context.

2. The developed model has been validated with state of the art statistical techniques
(SEM).

3. This research fills the gap in knowledge of non-availability of a study that
describes the international TT process in the field of ICT.

4. The derived TT model could form the foundations to develop a methodology for
standardisation of ICT industry TT performance in developing countries.

5. The obtained results could be used to provide a reference line standardisation
index of TT performance in the Libyan ICT industry.
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Evaluation of Top Ranked Libyan Universities Websites: A

Comparative Analysis
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E-mail:M.Elakrami@zu.edu.ly GSM:+218918791453

Abstract

The Documentation and Information Department of all Libyan universities are working
on developing the university's website to suit all users with their different experiences and
ways of interacting, so it is necessary to test the ease of use of these sites. That is why the
researcher seeks to evaluate and compare his performance of these sites and chose the
order of work on the first six Libyan universities as stated in the global ranking of
universities. Among the six criteria that show the common strengths and weaknesses of
the six university websites. The results showed the success of most university websites in
ensuring the continuity of communication with their servers, while most of them failed in
the security aspect and their lack of maintaining continuous updates.

Key Words: Web Metrics, Libyan Universities, Web Page Test, Websites Ranking,
Website Security, Website Speed, Zawia University, Evaluation Academic Website.

Introduction -The field of informatics is developing very rapidly, as it needs great efforts
from the Documentation and Information Centre and great financial support from the
university for the centre and for all the facilities and colleges of the university, so that
those in charge of the university’s website can produce it in a way that meets the needs
and satisfies all users, whether he is a knowledge seeker or a user, for this Specialists and
engineers should provide better technologies, media, and processes to users. Thus, it has
become necessary for the Documentation and Information Centre to create a site that aims
to satisfy the users' quest, experience and interaction and raise the university's ranking
among the corresponding universities sites. The researcher is working to help the
Documentation and Information Centre to provide readings and measurements from
several aspects and criteria, including measuring the degree of security, the time of full
appearance of the site, the ability of the site to maintain direct contact with the server, and
the impact of some factors such as advertisements on performance. These measurements
have positive results on site users in terms of increasing the following factors (ease of
navigation, increased security, download speed, uploading, and ease of use). The most
important factors in increasing the university’s ranking are improving the site’s services,
the diversity of its topics that attract researchers and users, and the diversity of open
source knowledge and keeping pace with its development.

Today's educational institutions use a rich web content list as a means. A good website
can change the user's image of an organization [10]. Website design is quite a tedious task
that is filled with many difficult tasks such as navigating, dealing with inexperienced
people, gathering incorrect data, etc. — these may help or mislead users while they are
browsing the website pages.
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Previous Studies

Referring to my previous research (Alakrimi M., Kora H.,,2020 [1]), which worked on
excavating the problems of dealing with the electronic portal of the University of Al-
Zawia from the point of view of the faculty members and finding weaknesses for the ease
of use and helping to treat them, where the lack of financial support was the biggest
obstacle for the users of the site.

A study (Treiblmaier H., Pinterits A., 2020 [13]) focused on users' perceptions of content

and website design. Also, exploring and integrating Web properties to develop many
different metrics and models for evaluating website properties as seen by Internet users.

Study (Bulla S., Hadagali G.,2020, [2]) The primary objective of this study is to evaluate
the performance and content quality of central university website libraries in India. The
tool used to analyze site libraries is Gtmetrix. Gtmetrix helps evaluate the time
consumption of a fully loaded web page, total page size and more statistics for content
collected by auditing from the library of sites under study.

A study (Qjino R., Ogao P., Mich L., Karume S.,2013, [8]) includes the challenges facing the
websites of higher education institutions in Africa and what they face from: cultural
differences, funding problems, language issues, and governance problems. The paper
showed the results of the website quality assessment of three Kenyan universities. The
study is based on an evaluation framework derived from a 7-dimensional model. The
study made important suggestions for improving the Masindi Muliru University
(MMUST) website.

Study (Kaur S., Kaur K., Kuar P.,2016, [7]) This paper aims to evaluate the various elements
required to improve web performance. In this paper, a focused methodology has been put
in place to find all possible criteria in website design with reference to some of the major
universities in Punjab. This paper evaluated Punjab University websites using four
automated tools and provided comparative results for different factors using the tools
Pingdom, GTMetrix, Website Grader and Site Speed Checker.

A study (Olaleye S., Sanusi I., Ukpabi D., Okunoye A., 2018, [9]) conducted on 141
universities in Nigeria for the purpose of combining two theories of website quality to
explain obstacles, improvement, quality and future updates of Nigerian university
websites based on usability Processing speed, aesthetic design, interactive response,
entertainment, confidence and utility.

Study (Vargas P., Galarza C., Ullauri L., Chanchi G.,2020, [14]) There are currently millions
of websites, but not all of them are available and visible in search engines and in the
various devices and technologies used. The results indicate that although an educational
institution is ranked first in Webometrics and SCImago's ranking, it does not necessarily
meet the requirements for web access. This study can be a guide for identifying
organizational efforts to improve accessibility and visibility when designing more
inclusive and visual websites.

A study (Sukmasetya P., Setiawan A., Arumi E.,2020, [11]) was conducted to assess whether
UMM website contains acceptance criteria for site usability test, the result indicated that
the average overall usability test score for measuring Website usage was 2.77, learnability
aspects had an overall score of 2.83, efficiency was 2.73, remembering was 2.82, and an
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error of 2.65 and 2.79 for user satisfaction. These results indicate that the UMM website

is really easy to use. Although there are shortcomings beside efficiency in the speed of

access to information.

A study (Palmer J.,2002, [10]) focused on the need for metrics and demonstrated that

metrics help organizations create more effective and successful websites.

Strategy: The first section is an introduction - it gives a background on the literature on

which the study revolves and a presentation of the study's objectives. The second section

relates to the tools and methods used in the study. The third section presents and discusses

the results. The fourth section discusses the outcome and discussion of the performance

of university sites in general. Finally, the fifth section is a summary and conclusion.

I-Aim of the Study

The goal is not to evaluate the design of websites or academic content, but rather the

technical aspect, which leads to ease of use.

1. The main objective of the comparison is to enhance the presence of the Zawia

University website.

2. Supporting open access initiatives to significantly increase the transfer of scientific

and cultural knowledge that is added from the university's offices and faculties to the

entire community.

3. Promote change processes in academia, increase everyone's commitment and develop

strategies.

4.Evaluate and compare the results of websites for the first six highest-ranking
universities in Libya, based on a report from the Webmetric website, with a special

focus on Al-Zawia University.

5. Finding common strengths and weaknesses among the six university websites.

I1-Tools and Methods
A. Research tools: The webometrics website, which can be visited through
http://www.webometrics.info, was used to select the top 6 universities in Libya at 10-
October 2021. Then work on these sites and evaluate their performance separately using
the free Web Page Test website, which can be visited from https://www.webpagetest.org
and compare the results.
B. Selected websites: The first six Libyan universities were selected at the level of Libyan
universities at 10-October 2021, Table (1) shows the university website:

Table (1) The University Website of the study samples

University Website Local Rank University
https://uob.edu.ly 1 Benghazi University
https://uot.edu.ly 2 Tripoli University
https//misuratau.edu.ly 3 Misurata University
https://sebhau.edu.ly 4 Sebha University
https://omu.edu.ly 5 Omur Almoktar University
https://zu.edu.ly/university 6 Alzawia University
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C. Procedure, Analytics and Evaluation Criteria: This evaluation process will go
through the guideline. The results will be presented in tables and graphs in order to
facilitate comparison between universities' websites, through which the various points of
interest such as strengths and weaknesses are clear. This, in turn, will enable us to identify
the points that must be focused on to improve the performance of the Zawia University
website.

The researcher focused on analyzing the four most important factors that all sites struggle
to maintain their highest performance, namely:

First: Comparing university websites in terms of full loading time.

Second: Measuring the degree of safety of the sites.

Third: Study the time taken between the beginning of the request and the beginning of
the response.

Fourth: HTTP keep-alive test.

Fifth: The stability of the site's content scheme (Layout Shift).

I11- Discussion and Results

Measuring the performance of university websites Web page performance test result The
researcher studied the performance of the first six universities, as they were ranked among
the best Libyan universities, according to the results of the international university
ranking program .We use WebPageTest, a service that performs a free website speed test
from multiple sites around the world. This test was South Africa using Google Chrome
browser and Windows 7 computer at 06:00 PM 12-October 2021, and provides website
performance metrics that help developers fine-tune their websites.

First: Comparing university websites in terms of full loading time
The results of the Visually complete system, before starting, we look at the performance
of the websites for the six highest-ranking universities by measuring the time taken to
download the content of the start page through the graph Figure (1). Features of the full
vision system:
* Lets you know how long it takes users to find out what information they are
looking for.
* [t gives a vision and impression to anticipate the results of the actual real user
experience.
* Provides a simplified real scale for monitoring university websites from the user's

perspective.
* Helps decision makers to develop and improve the performance of the site.

We note that the best performance from the Sebha University website, which took less
than 1100 milliseconds for the site’s start page to appear, although it comes in fourth
place in the ranking of Libyan universities, while we find that the worst performance is
from the University of Benghazi, which took more than 32700 milliseconds for the site’s
start page to appear. Although it comes in first place in the Libyan universities ranking,
Al-Zawia University comes in the category of the worst performer for loading the start
page with a time of 31500 milliseconds.The time taken for Tripoli University is 18400
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milliseconds, the time taken by Misurata University is 14500 milliseconds, and the time
taken by Omar Al-Mukhtar University is 10700 milliseconds.

Visually Complete (ms)

I uob.edu.ly
I uot.edu.ly
www.misuratau
I sebhau edu ly
Il omu edu.ly
I zu.edu.ly/

university

sually Complete |

0 10,000 20,000 30,000 40,000

Figure (1) shows the time variance when the start page loading of the websites is completed

These results can be improved when the following settings are processed:

* Threshold: Use this setting to specify the minimum visible area of each element (in
pixels). The value is set from 0 to 10000, the default value is 50.

* Inactivity timeout for load actions: The time that a visually complete module waits for
inactivity and no further spikes on the page after the load is performed. Use the
(VCIT) property to specify the inactivity timeout. Time in milliseconds - use a value
from 0 to 30000, the default value is 1000.

* XHR Transfer Delay: The time that a visually complete module waits after XHR is
closed to start calculating. Use the (VCX) property to specify the mutation timeout.
Time in milliseconds - use a value from 0 to 5000, the default value is 50.

« List of excluded URLs: Use regular expressions to specify URLs for images and
iFrames to exclude them from detection by the visually complete module. Use the
(IUB) property to create the list. Use a directive character as a separator between
entries, such as \dynatrace \ .com \ / login | \ .dynatrace \ .com \ /logout. Ignored
Mutations List: A query of the CSS selectors to select mutation nodes (elements that
change) to ignore in the visual completeness and velocity index calculations. Use the
(MB) property to create the list [16] .

Second: Measuring the degree of safety of the Libyan universities websites

Security scores are based on two primary metrics:

A: Vulnerable versions of JavaScript libraries detected on the page even if one library is

vulnerable it poses a potential security threat [17] This lowers the security score as

follows:

* [f the weaknesses are very dangerous, it will reduce the score to 70 points.

« If the weaknesses of the average risk lead to a 25-point reduction in the score

« If low-risk weaknesses lead to a 20-point reduction in the score
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Vulnerable JavaScript Libraries: The second part of the test results page shows a list of
JavaScript libraries that were discovered on the website and whose versions contain
security vulnerabilities

B: Security headers, in which we check which HTTP Security headers are set for the
website, which headers are missing but recommended to run like

« Content-Security-Policy adds 25 points < X-Frame-Options adds 20 points

» X-XSS-Protection adds 20 points « X-Content-type-options adds 20 points

« Strict-transport-security adds 25 points.

Table (2) Safety Report of the Selected Sites

University JavaScript libraries Security Headers Uni Rank
https://uob.edu.ly Not Updated Not Updated 1
https://uot.edu.ly Not Updated Not Updated 2
https://misuratau.edu.ly Not Updated Not Updated 3
https://sebhau,edu,ly WordPress website WordPress website 4
https://omu.edu.ly Not Updated Not Updated 5
https://zu.edu.ly Not Updated Not Updated 6

Through the results of Table (2), new security vulnerabilities were continuously found in
JQuery, Lodash, Angular and other libraries on the Zawia University website. For this
reason, the researcher is advised to monitor these libraries to protect the university’s web
application. This site can be used (https:// app.snyk.io) and subscribe to it to send you
notifications, development and update requests.

The Sebha University website obtained the highest scale among Libyan universities, for
using a type of ready-made design for websites called WordPress website. There are
threats to the lack of follow-up update the libraries.

Third: Studying the time taken between the beginning of the request and the
beginning of the response

Time to First Byte (TTFB) refers to the time between the browser requesting a page and
when it receives the first byte of information from the server. This time includes a DNS
lookup and connection establishment using a TCP handshake and an SSL handshake if
the request is made over https. ( TTFB = responseStart — navigationStart)

That's why the time of the first byte is important for visitors because speed is very
important on the Internet. According to recent research by Google itself, the chance of a
user leaving the site doubles with a loading time of 3 seconds. You probably realize that
on the Internet almost nothing seems as annoying as a slow-loading website. That's why
the possibility of leaving the site and looking for something else is very high.

Delaying the loading time by an additional two seconds can cut the rating in half. So high
TTFB is also referred to as website killer. It is important to know that TTFB is different
from website speed. A website's speed is determined by many other factors, such as the
time it takes to show a web page in the browser. But TTFB is a very important factor in
site load time.
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The time to first byte of web pages is less than 600ms according to Google. TTFBs over
600ms cause the audit to fail. Between 300 and 500 milliseconds is considered
"reasonable” and less than 200 milliseconds, "good", a drop is always better.

This is why many technical SEO experts consider 150 to 200 ms response time to be very
good [19]. Table (3) shows a comparison of the TTFB time between the university sites
and the study samples.

Table (3) shows the time of TTFB

University Page Score TTFB Uni
Load (100) Time Rank
Time (ms)
https://uob.edu.ly 2.464s 0 103ms 1
https://uot.edu.ly 5.755s 0 430ms 2
https:/.misuratau.edu.ly 1.532s 93 179ms 3
https://sebhau.edu.ly 1.098s 91 149ms 4
https://omu.edu.ly 2.248s 0 241ms 5
https://zu.edu.ly 3.588s 0 253ms 6

Through the results of Table (3) and Figure (2), it is clear that the case of the study at the
University of Al-Zawia, the time of the first byte was 253 milliseconds, which is a good
time.

I uob.edu.ly
[ uot.edu.ly
www.misuratau
[ sebhau.eduly
Il omu.edu.ly
I zu.eduly/

university

rime to First Byte

Time to First Byte
zu.edu.ly/university: 23,688

0 5,000 10,000 15,000 20,000 25,000

Figure (2) shows the time of TTFB

This scale, which measures server interaction, is very important for the classification of
universities, and for the University of Al-Zawia to maintain performance, it must maintain
improvement and update. For this, the researcher suggests the following points to raise
the degree of this scale [20]:

1. Use a Content Delivery Network (CDN). 2. Application code optimization.

3. Optimize queries to the database. 4. Ensure the fastest server response time.
5. Reduce requests to open links on the HTTP start page.

6. Use the response first and later (RFPL) cache.
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Fourth: HTTP keep-alive test

This metric shows the server's willingness to maintain the page service requested by the
user. It is also known as a persistent HT TP connection, an instruction that allows a single
TCP connection to remain open to multiple HTTP requests/responses. By default, HTTP
connections are closed after each request. Keep-life also reduces CPU and memory usage
on your server[21].

Table (4) shows the results of the HTTP keep-alive test
University http keep-alive  Score(100) Uni Rank

https://uob.edu.ly A 100 1
https://uot.edu.ly A 100 2
https://.misuratau.edu.ly A 100 3
https://sebhau.edu.ly A 100 4
https://omu.edu.ly F 8 5
https://zu.edu.ly A 100 6

With this criterion, the performance of most Libyan universities is high, and one of the
reasons is due to the lack of advertisements on university websites.

Fifth: (CLS) Cumulative Layout Shift

This metric is for measuring the stability of the visual aspect of sites that influences user
satisfaction and to illustrate their functionality and recognition Consider this example:
You visit a site and see something interesting to read but when you are about to click on
the link, it scrolls down the webpage, and you end up clicking Above an ad placed right
above it, which is annoying, isn't it?.

Cumulative Layout Shift 0.25

Figure (3) Distribution of CLS measurements

Through the results of figure (4), it is clear that the result of the study case, Al-Zawia
University is less than 0.1, which is a good sign, which is in the third place after the
University of Sebha and Benghazi, while the worst result of the University of Tripoli,
which exceeded 0.35 and the University of Misurata, exceeded 0.25.
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Figure (4) Comparison of CLS assessment performance for Libyan universities

The Result and Discussion of the Performance of University Sites in General
Table (5) shows the performance evaluation of universities in general, with this
evaluation, the highest score is A+ and the lowest score is F. The values are given as
follows: A+>=95 A>=75 B>=60,C>=50,D >=29, E>=14,F >=0.
Scores are calculated based on the formula put together by SCOTT HELME [18]

The syntax is generic and includes a factor that downgrades any vulnerabilities
discovered in JavaScript.

Table (5) shows the evaluation of the performance of sites in general

University web Security First Keep- Compress Compress Cache  Effective
Page score Byte alive Transfer  Images static use of
Time Enabled content CDN

https://uob.edu.ly
https://uot.edu.ly

http/.misuratau.edu.ly

https://sebhau.edu.ly

https://omu.edu.ly

https://zu.edu.ly

Ml T > > M oM
> T > > > >
w T > T > >
O m > > > >
O T > > > @
> T o> > > P>

E
0

E
A
=
=

Table (6) shows the percentages resulting from the evaluation of the sites of Libyan
universities in general, and it can be analyzed in a simplified way as follows:
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Table (6) the general assessment percentage

University web Security First Keep- Compress Compress Cache Effective AVG
page score Byte alive Transfer Images static use of 100%
Time  Enabled content CDN

uob.edu.ly 0% 0% 100% 97% 100% 81% 99% 68.1%
uot.edu.ly 0% 0% 100% 100% 97% 94% 100% 70.1%
misuratau.edu.ly 0% 93%  100% 45% 95% 92% 98%  74.4%
sebhau.edu.ly 91% 91% 100% 100% 96% 97% 100% 96.4%
omu.edu.ly 0% 0% 8% 28% 80% 6% 8% 18.6%
zu.edu.ly 0% 0% 100% 83% 69% 50% 98% 57.1%

1. Sebha University shows the general ranking above 96% with all evaluation criteria, so
it gained the first place in the evaluation of the university's website, although it is ranked
fourth locally. This high percentage is due to the use of ready-made templates when
designing the site called WordPress, which is one of the most important strengths when
evaluating the site.

2. The Benghazi University website shows that it has a general rating above 68%, and it
Is clear that the site designers neglected, periodic updates, updating libraries, organizing
the start page. Despite the poor security of the site, it did not affect its first local ranking.
3. The University of Tripoli website shows that it has a general rating above 70%. It is
evident that the website designers neglected, periodic updates, updating libraries,
organizing the start page.

4. The Misurata University website shows that it has a general rating above 74%. It is
clear that the website designers neglected the periodic updates of the libraries, which is
the result that represents the weak point of the site design, and the most important point
of strength is the design of the start page, where the performance rate exceeds 93%.

5. The site of Omar Al-Mukhtar University shows that it has a general rating above 18%.
It is clear that the site designers have failed in many aspects of the design, including,
periodic updates, updating libraries, organizing the start page, compressing images, so
there are many weaknesses in the site that make it a bad site And few visits.

6. The study case The Zawia University website shows that it has a general rating above
57%. It is clear that the tools and licenses required for the site designers are not available,
which caused the following, the difficulty of making periodic updates, stopping the
updating of libraries, the lack of organization of the start page, the frequent use of image
files instead of text files, lack of Determining the period of retention of data in the
temporary memory of the page. For this, the most prominent weaknesses lie in providing
the capabilities to maintain the up-to-dateness of the Zawia University website.
V-Summary and Conclusions

The results of this research indicate an additional advantage of making university
websites usable on the web, as most universities have positive results, except for the
security aspect. This research proves that considering the possibility of using university
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websites helps in improving the ranking of university websites in international university
ranking systems.

This study is concerned with comparing the results obtained from the website
performance evaluation system and providing usable results regarding the common types
of performance problems that affect the usability of the university websites under study,
including: security neglect, slow server, annoying ads, misleading and broken links, site
display time, image problems, difficulty interacting with the website.

These obtained results provide specific and useful data and values for university
institutions regarding the common types of errors of their websites. These issues must be
taken into account, investigated, and improved in order to improve the overall usability
of university websites.
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Abstract:

This paper studies the foliage effect on fixed wireless links based on the IEEE 802.11a
standard operating at 5.8GHz in the unlicensed National Information Infrastructure
(UNII) band. Based on a study of the measured received signal strength (RSS) curves
under three different links, it can be observed that foliage occlusion has a significant
impact on link performance. Furthermore, the effect is more pronounced as the intensity
of rain and wind increases. The results of the measurements performed are thoroughly
discussed and presented in terms of their statistical distribution.

Keywords: Foliage, propagation, line-of-sight, non-line-of-sight, rainfall.

INTRODUCTION

In recent years, there has been great interest in deploying fixed wireless
communications to deliver information to end users, especially in rural and suburban
areas. Since both the transmitter and receiver remain in stationary positions, signal fading
is caused only by the motion of nearby objects, which scatter and diffract the signal [1].
In rural and suburban environments, a large portion of these areas are made up of trees
and foliage, and the movement of leaves and branches when blown by the wind can have
a significant impact on the propagation of radio waves. In addition, higher wind speeds
introduce strong leaf movements, resulting in larger signal fluctuations and larger path
losses. In addition, the combined action of wind and rain led to significant changes in the
transmission channels in forest areas. Although rain is known to affect radio wave signals
at high frequencies above 10 GHz [2], rain may cause severe degradation at frequency
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below 10 GHz as well especially when the systems operate within tropical region. Hence,
the effects of trees should be taken into consideration for fixed terrestrial links.

Foliage penetration loss is more complicated to analyze compared to the building
penetration loss due to random and changing structure of foliage. The vast studies in
previous have been conducted which considered the effects of tree and foliage on radio
wave propagation, yet the amount of tree attenuation is unpredictable, depends on several
variables such as the operating frequency, tree specimen, antennas types and height and
weather as well as seasonal factor. Radio wave propagation measurements through
vegetation over a range of frequencies which is between 50MHz to 800MHz have been
previously accounted in rain forests of India [3]. The transmission loss was found to
increase with the increment of separation distance between transmitter and receiver.
Subsequently, Dilworth et al. [4] indicated that the dry foliage produced 2-4dB per meter
while the wet foliage produced about 6-8 dB per meter at 38GHz for variety deciduous
trees (Oak, Syncamore and Ash). Meanwhile, Pelet et al. in [5] found that there was an
additional attenuation of about 5 dB across a cluster of poplar trees at 2.5 GHz when there
was a rain fall at a rate of 6 mm/hr. Later, Meng et al. [6] also studied on the details effect
of dry and wet foliage for ultrahigh frequency (UHF) and very high frequency (VHF).
They reported that, the increased humidity of the forest and the accumulation of rain water
in the foliage medium by the falling rain can result in additional attenuation up to 17.5
dB and 24.9 dB for 240 MHz and 700MHz respectively. On the other hand, research work
has also been conducted for the case where the antennas are located near the ground [7].
They reported that the root mean square (RMS) delay spread was observed to decrease
with the increase of foliage depth and wet leaves.

Comparative study on various windy conditions over wide range frequencies (0.9GHz,
1.8GHz, 2GHz and 17GHz) has been conducted by M. Hashim et al. [8]. They examined
the wind induced fading by comparing the results to the commonly known distributions
associated with wireless communication namely Gaussian, Rician, Rayleigh, Nakagami
and Weilbull. The Rician distribution is found to resemble the data obtained from the
measurement and the Rician K-factor dropped as the wind speed increased.

Furthermore, the previous works have focused on weather induced effects such as wind
speed and rain in temperate region whereas little consideration is given to the
accumulation of rain water in the foliage medium in tropical region particularly at 5 GHz
Unlicensed National Information Infrastructure (UNII) bands, except for the study wind
and rain effects, as reported in [6, 9] . As a continuation of our previous paper [10], the
ultimate goal for this paper is to investigate detailed characterization of fixed wireless
link in vegetated area whereby the measurement campaigns carried out during dry and
wet conditions. The campaigns refer to: a) Line of sight (LOS) and b) Non line of sight
(NLOS).

MEASUREMENT APPROACH

A. Outdoor Measurement

The measurement campaigns were performed within tropical region of Malaysia for
three months during northeast monsoon season. The propagation environment is similar
to a typical urban or suburban residential area where fixed wireless links are usually
deployed. The path loss measurements were carried out . The acconnet (EN-5820)
antennas with gain of 20dBi and the frequency range between 4900MHz and 5900MHz
were used for transmission and reception. The transmitting and receiving antennas were
remained in fixed position either at the rooftop of the building or mounted on the wall.
In order to observe the effects of weather variation and slow fading in the foliated channel,
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the measurements were acquired constantly via a remote server for 24 hours and seven
days a week. Three point-to-point links have been installed for the measurement purpose
referred as Link 1, Link 2 and Link 3. The location profiles for each link are shown in
Fig.1, Fig.2 and Fig.3 while the link specification is given in Table 1.

'}
¥4
;

Figure 1. Link 1
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Transmitter
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Figure 2. Link 2

Figure 3. Link 3
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TABLE 1. EXPERIMENTAL PARAMETERS AND DESCRIPTIONS

Link 1 2 3

Frequency 5805 5825 5320

(MH2z2)

Distance (m) 1300 95 80

Transmitted 22 18 22

Power (dBm)

Transmitter 9 9 35

Height (m)

Receiver 7 5 2.6

Height (m)

Description e LOS. e NLOS link | ¢ NLOS link which blocked
which blocked by light foliage obstruction
by a tree. near transmitter and

receiver.

B. Weather Station

The weather information such as wind speed, rain rate and humidity were recorded
using Davis Vantage Pro 2 wireless weather station in order to investigate the weather
effects on the radio propagation wave. Internally, the weather station samples the relevant
weather parameters every few seconds. Once per minute, it logs the average values of
these parameters over the previous minute to an internal database. The Davis rain gauge
used with tipping bucket size and 0.2mm sensitivity. Davis rain gauge records the total
rainfall occurring in each minute without recording non rainy events, therefore the rain
rate is recorded as an integral multiple of 0.2mm/min or 12mm/h. The weather station
was mounted on 10 meter high building and place in open area near the experimental
sites. According to Meteorological Department , rain shower are classified according to
its rate of fall (ROF) as slight rain (rate of fall less than 2mm/hr) , moderate rain (rate of
fall 2mm-10mm/hr), heavy rain (rate of fall more than 20mm-50mm/hr) and violent rain
(rate of fall more than 50mm/hr). This rate of fall is used to classify the rain event in this
study.

RESULTS AND DISCUSSION

A. Typical Average RSS and Average Wind Speed Time Series

In tropical region weather conditions such as wind and rain are often encountered
together. Therefore, in this study, the effects of wind and rain are studied concurrently.
Hence, it is necessary to investigate the behavior of wind during dry condition (without
rain) for each particular link before it is correlated with the rainfall effects. Based on the
previous works reported in [9, 11], wind speed contribute severe effects on the
performance of received signal in the forested propagation environment. Hence, the time
interval of 30 minutes averaged collected for Link 1, Link 2 and Link 3 are plotted in the
same scale as represented in Fig.4. Link 1 is a line-of-sight (LOS) refers as a reference
link. As a reference link, Link 1 shows little correlation to the wind speed with the 2dB
variations (Fig. 4(a)). It is observed, even though it is line of sight with clearance at first
Fresnel zone more than 0.6, it could be some moving branches during windy period which
discard the line of sight path. With reference to Link 1, it is proves that the variations
observed in Link 2 (Fig. 4(b)) and Link3 (Fig. 4(c)) are due to tree components movement
when blown by wind. Link 2 and Link 3 are highly non-stationary with fluctuations
within the range of 5dB and it is observed that the RSS variations are more noticeable at
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the Link 2. Generally, Link 2 shows negative correlation between average RSS and wind
speed. This is aligned with the expectation that greater tree movements induced by higher
wind speed will introduce greater signal fluctuation and larger path loss [9]. On the other
hand, Link 3 depicts the positive correlation between average RSS and wind speed. This
positive correlation most possibly caused by the constructive and destructive amplitude
arrived at the receiver. This suggests that greater foliage sway incurred by higher wind
speed causes one or more of the following events: (a) The amplitude of constructive
interference increases; (b) The amplitude of destructive interference decrease; (c) The
relative phases of the multipath become more aligned. These possibilities are reversed for
the situation where negative correlation exists between the average RSS and wind speed,
as shown in the case of Link 2.

j B werage Wind Speed]
(d) Link 1 5

—fwerage RSS

Average RSS (dBm)
= n
Average Wind Speed (kmih)
Awverage RES (dBm)
Average Wind Speéd kmih)

Average RSS (dBm)
werage Wwind Spe;d mihy

Ay

Figure 4. Average RSS corresponding to average wind speed time series

B. Typical RSS Time Series During Rain

Typical examples of the acquired RSS recorded during rainfall conditions in 1 day
(1440 minutes) are shown in Fig.5. In general, RSS for Link 1 maintain with average -75
even though the rain rate increase up to 72 mm/h (violent rain) and shows there is no
significant effect of rainfall in LOS radio wave propagation within forested area.

Link 2 is a Non-Line of Sight (NLOS) link which blocked by a tree and the main
propagation is through the tree canopy. It is observed that the RSS variations and deep
fades are more noticeable when the rainfall intensity and wind speed increases (Fig.5 (b)).
These fades vary from a few decibels (2dB to 3dB) before the rainfall event (dry),
meanwhile RSS drop from -51dBm to -66dBm as the rain rate increases. This 15dB RSS
variation is purely due to weather effects and shows the significant of rainfall and wind
speed in radio wave propagation within forested area.

Similar to Link 2, Link 3 is a Non-Line of Sight (NLOS) link which blocked by light
foliage obstruction near transmitter and receiver conversely the main propagating is
below the tree canopy. The typical RSS in time series is shown in Fig. 5(c). From this
figure, it is clearly shown that the RSS varies from -67dBm to -73dBm (6dB) during
violent and heavy rain. Meanwhile, before rain and during dry condition, the RSS
maintain at average -67dBm.

C. Comparison to Known Distributions

The distribution functions of RSS constructed from measured data were compared to
the commonly known distributions associated with wireless communication systems,
namely Gaussian, Rician, Rayleigh and Nakagami distributions as proposed in previous
study [11]. Fig.6 is an example of probability density function (PDF) for Link 2 during
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violent rain. The parameters for aforementioned distributions were estimated using
readily available function in MATLAB. From the visual inspection of the distribution
fitting for measured data shown in Fig.6, it is obvious that Gaussian, Rician, Nakagami
and Log-normal distributions, are the most suitable to RSS for NLOS link during violent
rainfall whereby for the Link 1(LOS) the Gaussian distribution is most suitable. A
comparison studies been conducted between Link 2 and Link 3 on the standard deviation
values for establishing the variance between these two links as presented in Table Il. The
standard deviation is also obtained from MATLAB programming tools. It is noticed that,
the standard deviations of the RSS under violent rain for Link 2 is greater than Link 3. It
is believed that the temporal variation for fixed wireless link is produced by the
movements of tree components (leaves, twigs and branches) within the foliage channel
[12]. There are possibly more variations happen in Link 2 compared to Link3. This might
be caused by strong movement of leaves [13], twigs and branches of tree in Link 2 as
compare to Link 3, since the main propagation for Link 2 is through the tree canopy where
there was more tree components fall within the first Fresnel zone leading to the severe
RSS variations.
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Figure 5. Typical RSS over time during rain.
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Figure 6. PDF comparison of measured data during violent rainfall with known distributions.

TABLE 2. SUMMARY OF STANDARD DEVIATION DURING VIOLENT RAIN AND
STRONG WIND EXPERIENCED

Distribution/STD Link 2 Link3
Gaussian 2.90523 1.40918

Rician 2.90611 1.40923

Nakagami 2.87701 1.40600

CONCLUSION

In order to study the effects of foliage blockage on 5.8GHz UNII bands, measurements
were carried out over a period of twelve weeks. The experiment results indicate that the
RSS variation are clearly noticeable at the link which blocked by a tree. For the LOS,
Link 1 does not affect by the rain but there is little effect during windy whereas almost
2dB variation been recorded. Meanwhile, combination of rain and wind give severe effect
for NLOS link. When the NLOS links experience violent rain, the variations can be up to
15dB and 6 dB for Link 2 and Link 3 respectively. At this stage we notice that the rain
did not contribute any effect at this band for the LOS but there are slight effects on the
NLOS. This is due to the foliage effects, wind, rain and other parameters too. Further
investigation and measurements can be carried out in different vegetation depth, such as
the size of the tree, no of branches and compatibility of a foliage in term of the leaves,
weather effect such as very heavy rain since rain still an unclear factor for low frequency
signal propagation through forested area. Temperature and humidity effects can be
considered as one of the parameters which can contribute to the effects on the RSS. Period
of data collection needed to be longer, in order to predict with more accuracy.
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ABSTRACT

According to the important role of learning management systems in simplifying teaching
management through e-learning, this paper seeks to highlight part of this significance by
making a comparison between the Blackboard system and other learning management
systems such as Moodle. In this study the comparative approach was followed, which
leads to the discovery of the overall characteristics of the phenomenon, as well as shows
the similarities and differences between learning management systems in terms of
effectiveness and continuity, and which one offers more characteristics features and
benefit to students. Through the study, the results showed that the Blackboard system is
more effective as it allows students to use the wiki service, and it also allows the use of
blogging service for teachers and students, while other learning systems do not have a
blogging service such as Moodle, The study including some recommendations that
encourage the use and application of the Blackboard system in educational
institutions, as well as urging the  building of an e-learning management system for
educational institutions in the country.

Keywords: Learning Management System, Blackboard, Moodle

2. Aims of the Research

The incredible development of Learning Management System (LMS) and services has
become a motivation for many studies and for Universities to invest on developing new
(LMS) or adding new features and abilities to their e-learning.

The aims of this study are (1) to look at the IT strategy which is replaced “Moodle” to
Learning Management System “Blackboard”, (2) to compare Learning Management
System “Blackboard” with others such as “Moodle” and “WebCT”, and (3) evaluate e-
learning in Learning Management System “Blackboard”.
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Introduction

Technologies and its use Change the paradigm of education. This is more open from the
closing model to move from a knowledge holder for learning mentor and switch to the
student's center. Manage several speeches and stimulate the intellectual capacity of
students in the treatment of information, and stimulate online learning, hybrid learning
and collaborative model [1]. The rapid development of information technology has
brought a revolution to educational and learning education and learning .Many studies
have found that the amount and quality of electronic learning systems, such as
luminescence education "Blackboard,” have increased significantly for a long time.
Students and teachers will access this virtual learning environment to interact with chat,
podcasts, discussion boards and file sharing. In fact, the hiring of slates brought a
revolution to the traditional education system, and as a result an effective management of
educational information has been obtained. Researchers argue that this type of
information management creates a formal representation of the information entity and the
use of cultural knowledge that allows the automation of processes, decision making and
information. The black board is a long way to convert the implicit knowledge into the
cultural knowledge resolved eliminating the factors of knowledge due to the limitations
of the memory. In addition, the use of systems in UER, such as "blackboard"”, will help
reduce the cost of reproduction of knowledge and will lead to effective knowledge
management. ELearning offers the benefit its of teachers, students and systems but raises
the basic questions about the learning process [1]. Therefore, the question of whether E
learning is a merely aid mechanism for the main learning methods [2]. Currently, many
of these ELER technologies tend to focus on the delivery of mechanical information [3]
[4], that are called digital myopia [3] [4].[ 5], not an innovative educational approach for
learning [6]. Given this context, which verifies the effectiveness of the slate, system,
restrictions and the management of information are more important.

Literature Review

Virtual learning environments include small single-purpose tools (for example, Google
Docs and wiki spaces) and collaborative virtual learning environments (for example,
Blackboard, Moodle, Schoolboy, and Edmodo) [7]. These tools facilitate synchronous
and asynchronous e-learning. This research aims to explore the effectiveness of the e-
learning environment, the blackboard, which is believed to make an effective contribution
to high-quality teaching and learning, and finds those aspects that may become high-
quality teaching and learning obstacles. The effective implementation of Blackboard must
resolve many obstacles, including institutional culture, teaching and technical support,
teachers' familiarity with technology and teaching content knowledge, and students'
technical knowledge and resources [7]. According to Olson & Bruner [8] (p. 150), “the
acquisition of knowledge as the main goal of education may be seriously questioned”.
The educational model in the information age includes whiteboards for assessing students'
current knowledge levels, sharing databases of course materials, supporting collaboration
(teachers, students, teachers), and evaluating objectives and student performance.
students to maximize the effectiveness of the institution. It is in this context that
Herrington [5] (p.4) commented: "... in the age of course management software (such as
Web CT and Blackboard) why universities might think they are in the information™. The
information industry focuses on the four Gs: “Companies in this industry generate, collect
and combine information and then provide (sell) information to other companies” [9]
(page 2). Drawing on Miller [9], Herrington [5] (p. 5) appropriately observes: teachers
generate content that they believe is appropriate for students to understand; collect
appropriate and specific resources related to the content area; they group the information
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into sections or weekly modules; provide information to students. Bibliographic surveys
show that the aforementioned information management methods have limitations, since
they do not involve students in cognitive and constructivist methods [6][10] [11] [12]
[13]. Therefore, most e-learning models do not focus on rich interactive experiences.
Instead, they emphasize the easy-to-digest information packet model, which is evaluated
in isolation through independent tests [14]. Therefore, the effectiveness of the whiteboard
is based on a more constructive and interactive online learning environment [15] [16];
and the ability to design learning activities that allow students to participate cognitively
and allow them to learn from the meaning, Relevance, application and background
thinking about the loaded course materials [13]. Today’s reality reflects that due to the
educational technology revolution, Blackboard is able to provide personalized, student-
centered content and activities. It also promotes interactivity and participatory learning
through instant feedback [17]. Blackboard is used by more than 70% of American
colleges and universities [17].

Blackboard System

Blackboard is a learning management system (LMS) that is not only used as a repository
of information, that is, course materials and information, but also as a communication
tool through emails, announcements, discussion forums and podcasts. The use of
Blackboard is completely dependent on the efficiency of the user. Users must be able to
use this educational technology competently to promote learning. Otherwise, it will be
"Technology goes one step forward and pedagogy takes two steps back™ [10] [11] (p.
239). If teachers use Blackboard incompetently, Blackboard will be less useful to
students. The correct use of Blackboard depends on the teacher's ability to combine
technology with student-centered learning [7]. According to a study, "only 23% of the
teachers surveyed think they are ready to integrate technology into their teaching” [7],
(page 7). In addition, students and teachers must be motivated to become expert users of
the technology. Otherwise, it will prevent them from using innovative teaching methods
[17]. Therefore, the use of the blackboard depends on the assessment of current reality,
that is, on solving the constructivist pedagogy. Today's reality reflects that due to the
revolution in educational technology, Blackboard is able to provide personalized and
student-centered content and activities. It also promotes interactivity and learns through
instant feedback [17]. Blackboard is used by more than 70% of American colleges and
universities[17] .

Effectiveness level of the Blackboard System

One of the determinants of the effectiveness evaluation is effectiveness. Effectiveness is
how users perceive the importance of course tools for their learning and teaching
activities, also known as Perceived Utility (UP). Venkatesh (1999) found that PU is
related to two factors: effectiveness and importance. Research results show the
effectiveness of Blackboard (PU) in the following ways: Using Blackboard allows me to
complete tasks quickly; blackboards make teaching-related tasks easier for me;
blackboards are useful to me. The level of effectiveness represents factors such as course
delivery, student benefits, functions, technical difficulties, etc. [18]. The level of
effectiveness depends on the use of the course tools. Their research results show that the
frequent or infrequent use of course tools depends to a certain extent on the effectiveness
of the course tools. Therefore, the observation that Missula [18] believes that the "[U]
utility” of the system has a positive impact on the user's intended use in this survey is
valid. A later study [19] revealed the reflection of university professors on learning
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through online discussion forums: provide time and opportunities to: a) engage students;
b) cultivate student communities, and c) allow higher levels of cognition and learning. It
all boils down to the fact that university professors believe that the use of online
discussion is a constructivist strategy to attract students, pointing out the high-level utility
of LMS. Constructivism is a student-centered, teacher-oriented theory that involves the
transition between the teacher presentation stage and the ... student participation stage ...
"[20] [21]. According to other researchers [22], the whiteboard adds value to the e-
learning system in terms of saving time, effort and money paid by teachers, staff and
students. In addition, Web 2.0 applications (a popular green collaborative learning
method on the blackboard system) promote knowledge and practical skills have become
Very popular. Several green collaborative learning tools on the blackboard are wikis,
group discussions, and virtual classrooms. Wiki is an extensive database that enables
sharing of knowledge, thus enhancing the collaborative learning process [23] Scholars
[24] refer to Wiki as contributing to the effectiveness of Blackboard. In math courses, it
enables collaborative content creation.

Limitations of Blackboard

A study conducted at the University of Parker in the United States [25] found that the
only specific problem with the Blackboard software platform is the writing of
mathematical equations. To solve this problem, Blackboard collaborate provides several
alternatives. However, it cannot completely solve this problem. Teachers have to resort
to innovative methods of expressing mathematical equations. Whether in traditional
classrooms or in LMS, the purpose of lectures is to provide students with some skills.
Psychomotor skills require a complex combination of physical movement and mental
processes, "for example, learning to drive golf. these skills are difficult to teach on a
Blackboard course because they require an environment with detailed guidance and
feedback" [25] (p.2). A study conducted at UWS showed that Blackboard is difficult to
use. The investigation also found the Blackboard system to be "slow and inflexible" [26]
(p. 3). Whiteboard tools can be expensive. Other scholars [27] believe that safety and cost
are the two biggest limitations in LMS. According to the American Board of Education,
"The cost related to higher education telecommunications...will reach 7 billion U.S.
dollars, an increase of 35% over the previous year." [26] (p. 5). As a result, cost has
become an issue because educational institutions must purchase dedicated software and
hardware, pay for subscription license fees, and hire additional staff to maintain
Blackboard. As suggested by Nayak and Suesaowaluk [28], “...the upfront costs including
hardware, software, staffing and training can be very expensive” (p. 22-23). Security is
also a source of restrictions, because “the quality of learning in the e-learning
environment is flawed and sometimes sacrificed because of high security risks in the
system” (p. 22-23).

The Evaluation of Learning Management System (Blackboard):
5.1 Evaluation Method:

Effectiveness of Electronic Learning Management System (ELMS) has now a wide-
ranging concern in the context of their activity to recover related documents[29].
Currently, the effectiveness of E-learning has become an emerging concern for
researchers in the area of learning management systems [30], while the initial concern
was more focused on management system related application to educational institutions
which is compatible with the web platform and Android operating system.
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Materials and Methods

Compared to the other Electronic Learning Management System “the Blackboard”
helps to improve education quality, increase work efficiency and improve
productivity.

A way to represent the difference between the Learning Management System
"Moodle" and "Blackboard" is to compare the usability and the architecture by both
of them. Description of some of the best Learning Management System are given
below.

Blackboard and Moodle usability and architecture comparison

In this paper will compare the two most famous LMSs, such as Blackboard and Moodle.
Blackboard and Moodle provide an effective virtual learning environment [30] [31].
Currently, the main competitor of this market space is Blackboard, which has thousands
of implementations in 60 countries/regions and offers all 8 major languages [32](see
figure 1). At the same time, the most popular open source system is Moodle [33] [34](see
figure 2). Therefore, the comparative usability of the two LMSs is discussed here. Both
Black Board and Moodle promote collaboration, critical reflection, group work, and
communication. Literature surveys indicate that both LMSs have tools for creating groups
and manually assigning students to each group. Both systems provide communication
tools through which participants can send e-mails to their classmates, the entire class,
their group, or just the teacher. In the two LMSs that keep change history, files can be
exchanged individually and collectively. Both systems have a chat area for
communicating with the audit tool. However, another study [35] showed that Moodle is
as effective as Black Board. In fact, the researchers concluded that "in almost all modules
or functions..., except for discussion boards...modules, Moodle is favored by Blackboard
course participants” [36] (p. 77). The main difference between Blackboard and Moodle
is the available course layout/format. Blackboard has separate presentations that are
standard and cannot be changed. In Moodle, there are three different formats: weekly,
thematic or social. Research has shown [36] that when comparing the two systems in
terms of course format / design, users are found to prefer Moodle to Black Board. Another
advantage of the Moodle system is that users can write mathematical formulas in Tex
notation. On the other hand, there are related problems in the writing of mathematical
equations in the Blackboard software platform [37], [38]. Furthermore, Moodle is open
source, which means that it can be customized according to local needs with no license
fees. In contrast, Blackboard is expensive because it has a purchase cost and requires
payment of a subscription license [38]. However, open source software is indeed aimed
at IT experts, and ordinary users have difficulty in installing and using it; more than 66%
of Moodle users are teachers, e-learning researchers or managers of educational
institutions. Blackboard has a competitive advantage over Moodle because it is very
intuitive. Thanks to its collaborative learning tools, learning becomes social and
participatory. Downes [21] believes that ecological collaborative learning provides
"students with opportunities for social interaction and participation...continuous learning
based on technology and modern communication media™ [39]. A number of studies have
proved the effectiveness of collaborative ecological learning in promoting knowledge and
skills. For example, research [40] emphasized the effectiveness of collaborative learning.
A blackboard-system application consists of three major components (see Figurel):

1- The software specialist modules, which are called knowledge sources (KSs).
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Like the human experts at a blackboard, each knowledge source provides specific
expertise needed by the application.

2- The Blackboard, a shared repository of problems, partial solutions, suggestions and
contributed information. The blackboard can be thought of as a dynamic "library" of
contributions to the current problem that have been recently "published" by other
knowledge sources [41].

3- The control shell controls the flow of problem-solving activity in the system. Just as
the eager human specialists need a moderator to prevent them from trampling each other
in a mad dash to grab the chalk, KSs need a mechanism to organize their use in the most
effective and coherent fashion. In a blackboard system, this is provided by the control
shell [41].

Load Balancing Hardware @ @

Load Balancing Load Balancing
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Blackboard Applications :H *}u
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Figure 1: Blackboard Architecture | [41].
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Figure 2: Moodle Follows Fairly [41].
Conclusion

Education is no longer limited to the traditional classroom, but everywhere. Virtual
classrooms that use online learning play a vital role in education and learning. In the
future, the perceived importance of ELMS and related perceived ease of use will increase.
Therefore, constructivists call for the creation of an enabling environment for e-learning,
which represents the Blackboard system, which can improve learning outcomes. Since
there are richer multimedia tools in the Blackboard environment, knowledge construction
is carried out through more interactive experiences. It is also obvious that greater
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interactivity can lead to greater student participation, which in turn has a positive impact
on better learning outcomes and teaching performance. However, the lack of incentives
such as training, financial incentives, positive attitudes and behaviors are factors that limit
the use of e-learning technology. Therefore, training is an important factor in promoting
the maximum use of Blackboard to improve knowledge, skills and attitudes. The training
motivates students to learn in innovative ways through interaction and collaboration. In
addition, the training is used to develop and implement techniques to improve all aspects
of educational technology. The article puts forward the advantages of the blackboard
system. It provides a variety of teaching presentation methods, and provides teachers
with innovative ways of presenting
knowledge. The blackboard is also a medium for creating a stimulating learning
environment. It is also recommended urging the building of an e-learning  management
system for educational institutions in the country, and the use of the Blackboard system
and it is application in educational institutions.
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Abstract:

The implementation of technology to support both user and organization enables both to
perform better facilitating decision-making processes. More particularly, Business
Intelligence (BI) which is a general category of applications and technologies for
collecting, storing, analyzing, and providing access to data in order to help users make
better and faster decisions. Hence, the purpose of this paper was to explore and describe
how BI influences businesses with a competitive market advantage and long-term
stability from theoretical perspectives.

Keywords: Information Technology (IT), Business Intelligence (Bl), Strategies, Arab
Maghreb Countries, User Interaction, User Acceptance.

Introduction:

The notion of organization management refers to organizing and handling resources in
such a way that the mission is accomplished within well-defined range, value, time and
cost boundaries (Boko-haya et al., 2016; Thamir et al., 2015). In respect to this statement,
handling both user and organization tasks and records play a major role in the
development and achievement of the goals of business landscape. Hence, the
implementation of technology to support both user and organization enables both to
perform better facilitating decision-making processes.

Particularly, information technology (IT) is no longer used basically as techniques for
precise tasks and with the spread of computer technology along with the transformation
of business environment both have raised the inspiration towards more investigations into
more helpful tools of routine responsibilities such as Bl (Holsapple et al., 2014) , (Muller
& Lenz, 2013).

1. ARGUMENTS IN FAVOR OF USING Bl :
Software specialists have always encouraged business insinuations to demonstrate more
software engineering towards better business monitoring. For instance, Search (Pirttiméaki

287 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall



ila glaal) A8 Jg¥) aladl jaigal) i
ECALES et =TS

S s A gl Aaaly — cilalaal) 455 40
$2022/2/22-21

et al., 2006) indicated that organizations need the support of BI system to accumulate
huge amounts of data either internal, external or both through their business processes.
More particularly, Bl which is a common collection of procedures of technologies, and
applications extremely modified and adopted towards gathering, storing, evaluating, and
providing access to data to assistance both user and organization gain precise information
when needed, containing real-time presentation examination backing decision making for
strategic arrangement (Chaudhuri et al., 2011) , (Holsapple et al., 2014).

According to the indications emerged from Search9 the role of Bl system can be
summarized as it delivers additional aids in terms of reliability, effectiveness and
seamless practice that transforms vision into action for organization and individuals.
The purpose of this paper was to explore and describe the benefits can gain by adopting
Bl as a decision support tool from theoretical perspectives and therefore findings are
restricted to the organizations in Arab Maghreb Countries “developing countries”.

2. RELATED WORK:
I. Bl as Key Player in Business Performance

Business is a group of actions carried on for whatsoever objectives, be it knowledge,
technology, trade, manufacturing, law, administration, security, etc (Mdller, R. M.,
Linders, S., & Pires, 2010), (Pirttiméki et al., 2006). In contrast, the communication
ability supporting the manners of a business in very large extend perhaps referred to as
an intelligence method (Mdiller, R. M., Linders, S., & Pires, 2010) , (Pirttiméki et al.,
2006).

One of the specific objectives in this paper was attempting to highlight the benefits can
gain by adopting Bl as a decision support tool. Illustration upon the existing literature, it
was established that the scope and characterization of Bl have been extended to contain
product not only process (Ezzat Othman, 2013) , (Olszak et al., 2012). Along similar lines,
Search10, provided another two benefits of BI namely technical and managerial support.
Another study was introduced by Searchl6, characterized Bl as a secure structure of
process, technology, and product. Based on the classifications as presented in literature,
Figure 1 next shows the categories of the four main benefits of BI.

Dimensions

Management Process Technology Outcome

Figure 1: Mapping the benefits of Business Intelligence.
Source: Prepared by Researchers

Il.  The Implementation Success Factors of Business Intelligence:

In addressing success factors to ensure the implementation of Bl in any business industry,
many researchers encouraged a number of best success factors that include committed
managerial support factors (Shehzad et al., 2013), project process management factors
(Prevedello et al., 2010), and infrastructure related factors (Elbashir et al., 2011).

Researchers (Shehzad et al., 2013) , (Prevedello et al., 2010) , (Elbashir et al., 2011), also
discussed those gathered internal elements shaping each success factor above. For
instance, Researchers (Prevedello et al., 2010), (Elbashir et al., 2011), linked committed
management support as the most determining of the implementation of Bl. They also
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showed that there was a significant, positive relationship between data quality as another
determining element and the implementation of Bl. They further highlighted that solid
sponsorship makes it easier to secure vital resources namely funding, human capitals and
other necessities towards the implementation (Shehzad et al., 2013), (Prevedello et al.,
2010), (Elbashiretal.,2011) . However, the figure 2 below illustrating the most common
success factors to ensure the implementation of BI.

Technology
Infrastructure

Implementatio
Process n
Management

Managerial
Support

Figure 2: factors ensuring the implementation of Bl
Source: Prepared By Researchers

Bl Interaction and Acceptance Scenario in Developing Countries

The distinction between “developed” and “developing” countries which are Arab
Maghreb Countries one of them, is a continuous issue and is surrounded by fierce debate.
Somehow, when it comes down to the implementation of business intelligence, the
disparity between developing and developed countries was ascertained by the researchers
like (Prevedello et al., 2010) , (Elbashir et al., 2011) , (Hribar et al., 2010) , by which they
revealed in most cases that management commitment, supervisory, training and
competence level were identified as the major sources of the disparity of the
implementation of Bl in developing and developed countries (Prevedello et al., 2010) ,
(Elbashir et al., 2011), (Hribar et al., 2010).

Other challenges associated with implementation of Bl systems relate to user perceptions
and behaviors. For example, research18 noted the inability of users to ask the right
questions in order to feel comfortable using Bl systems to make decisions. In addition,
users struggled with identifying their data after processing was complete and so decided
not to use the BI system. Table 1 below introducing the major weakness causing the low
user interaction and acceptance of business intelligence.

Table 1: Major weakness causing the low user interaction and acceptance of business

intelligence

'(\)I Description Category

1 Lack of design knowledge and experience related to IB | Managerial Support
implementation

2 Lack of professional expertise and full consideration of | Process Management
technical requirements, (Ezzat Othman, 2013)

3 | Lack of financial resources, cost control and venture capital. Process Management
Lack of providing quality education and professional training | Technology Infrastructure

4
programs, (Boko-haya et al., 2016)

5 Lack of providing and managing high-qualified human | Managerial Support
resources, (Ezzat Othman, 2013)

6 Factors related to user perceptions and behaviors, (Olszak et al., Individual Behavior
2012)
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IV. Development and evaluation of the concept of Bl over time and with changing
technology.

A review of the academic literature reveals several discussions about the meaning of the
term business intelligence. These discussions, and the various definitions of business
intelligence proposed therein, provide insight into the many applications of, and
perspectives toward, business intelligence technology.

In 1958, (Luhn, 1958) proposed a business intelligence system for improving the ability
to retrieve and disseminate data in order to make decisions in a timely fashion. Luhn
defined this business intelligence system by separately addressing the terms business and
intelligence: Business is a collection of activities carried on for whatever purpose, be it
science, technology, commerce, industry, law, government, defense, et cetera. The
communication facility serving the conduct of a business (in the broad sense) may be
referred to as an intelligence system. The notion of intelligence is also defined here, in a
more general sense, as the ability to apprehend the interrelationships of presented facts in
such a way as to guide action towards a desired goal (Holsapple et al., 2014) (Luhn, 1958)
In 1989, Dresner as cited in (Muller, R. M., Linders, S., & Pires, 2010) (Muller & Lenz,
2013) coined the phrase business intelligence as an umbrella term used to describe the
“concepts and methods to improve business decision making by using fact-based support
systems”. This definition was similar to that of (Luhn, 1958) in that the stated goal is to
provide organizations with the tools to help manage data and improve communication by
providing individuals with information needed to formulate decisions in a timely manner.
Other definitions of business intelligence include that of (Deng, X., & Chi, 2012), who
described business intelligence as ideas and techniques that use computer-based systems
to help refine managerial decision making. (“Isik, O., Jones, M. C., & Sidorova, A,”2011)
described business intelligence as another method for viewing, analyzing, reporting, and
distributing data from in-house and outside sources to perform business functions.
(Shehzad, R., Khan, M., & Naeem, 2013) defined business intelligence as a process that
companies use to “gather all its capabilities and skills, and transform them into
knowledge”. Other researchers define business intelligence as a set of applications, tools,
and methods for collecting, storing, retrieving, and evaluating data to help IT managers
make well informed decisions (Chaudhuri et al.,, 2011) (Pirttiméki et al., 2006)
(Prevedello et al., 2010).

Still others define business intelligence as an initiative in which IT executives invest in
to improve the speed of access to data and formulate business decisions (Hribar Rajteric,
2010) (Lukman et al., 2011). According to Wells, 2008 argued that definitions containing
information about the “processes, technologies, tools, applications, data and databases”
focused too heavily on the means of obtaining the desired outcome. Therefore, Wells
proposed a modification to the definition that focused on the intelligence capabilities of
a business: Business intelligence is the ability of an organization or business to reason,
plan, predict, solve problems, think abstractly, comprehend, innovate and learn in ways
that increase organizational knowledge, inform decision processes, enable effective
actions, and help to establish and achieve business goals. In summary, researchers have
proposed numerous definitions for business intelligence that reflect the development and
evolution of the concept over time and with changing technology. The goal of business
intelligence technology is to combine data stored in multiple operational databases within
the company and from external sources and to make this data available to the appropriate
employees in order to facilitate decision-making (Chaudhuri et al., 2011).The
implementation of business intelligence systems provides companies with added value.
The benefits associated with being able to analyze large quantities of data quickly and
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easily include informed decision-making and improved response rates to customers.
(Shehzad, R., Khan, M., & Naeem, 2013) Wrote that business intelligence “endows
organizations with a competitive advantage in the market as well as stability in the long

bh

run-.

DISCUSSION OF THE FINDINGS:

Several organizations have approved and adopted Bl as supporting tool to accomplish
different aspects of their business tasks. Despite of adopting these solutions for several
years, yet organizations in developing world still face some challenges extending from
having the right tools, skills, and procedures, to some other central factors such as good
data quality.

This paper looked at issues related to user interaction and acceptance of Bl in Arab
Maghreb Countries “developing countries”. This has raised a very alarming situation in
which the effective implementation of BI is struggling due to some factors such as (i)
Lack of design knowledge, (ii) Lack of professional expertise (iii) Lack of providing and
managing high-qualified human resources and (iv) low user perceptions and behaviors
toward the acceptance.

Similarly, in this paper, the analysis made concluded that committed management support
Is the most determining of the implementation of BI. Likewise,
data quality was found to be as a leading element positively shaping the implementation
of BI.

CONCLUSION AND FUTURE WORK

The implementation of technology to support both user and organization enables both to
perform better facilitating decision-making processes.

Equally, the goal of BI technology is to combine data stored in multiple operational
databases within the company and from external sources and to make this data available
to the appropriate employees in order to facilitate decision-making. It
is also worth mentioning here that, developing countries still nursing some fundamental
problems causing low user interaction and acceptance of Bl that include the shortage of
skilled workforce, adversarial attitudes of the key players (professionals), inadequate or
no enforceable legal framework to support practices, poor quality.

In term of comprehensiveness, organizations need to balance and coordinate their Bl
technology implementation with committed managerial support, well-defined process
management and establish a good technology infrastructure.
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Abstract

In the recent years, e-management system has gained significant weight and many
governments around the world have accelerated their implementation of system, in order
to enhance the efficiency, effectiveness, quality, speed and accessibility of their services.
However, in most developing countries, including Libya, E-Management Systems (EMS)
continue to be at an early stage and are confronted with many problems linked to adoption
and execution. This study aims to consider the problems associated with the low response
of employees to adopt the e-management system in developing Arab countries, with a
predominant focus on Libya. This study employed a quantitative data collection method
using the survey approach to collect data concerning the adoption of e-management
system by intended employees. The questionnaires were collected from Employees of the
Libyan Interior Ministry by the Non-Probability Convenience sampling Technigue, and
the valid collected questionnaires were 205. Data analysis for the final study model was
performed by Structured Equation Modeling (SEM) using the Partial Least Squares
(smart PLS) software. This research recommends the decision-makers in the Libyan
Interior Ministry to focus on these three factors supported by this study to enhance the
performance of the employees to boost the level of e-management system adoption by
the government employees.

Keywords: UTAUT, e-management adoption, employees, Structured Equation
Modeling (SEM).

Introduction
Adopting technology is an established multidisciplinary field of research that connects IT
systems with psychology and sociology. Information system research usually
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concentrates on system features while psychological, sociological and management
research focuses on decision-making processes that forecast user behavioural changes
(Guo et al., 2018). Other disciplines such as sociology, psychology and management
science have a knowledge base that can help understand the drivers of user behaviour and
use of the technology in function of the nature of technology itself (Tondeur et al., 2017).
The recognition and adoption of an individual is the beginning of any process of
technological innovation, and this recognition helps maximise individual innovation
incentives (Wu et al., 2018). Researchers have therefore developed an interest in
acknowledging the factors that lead users to adopt or reject the present technology.
Various frameworks and models for explaining new technology adoption have been
developed by users, frameworks and models that introduce factors that can encourage
user adoption (Taherdoost, 2018). A variety of theories and models have been developed
to identify the variables that influence users' intended behaviour toward accepting or
adopting technologies in order to better understand their behaviour toward technology
adoption. Among these theories and models are the Technology Acceptance Model
(TAM) (Davis, 1986; Doulani, 2018; Lai, 2017), the Diffusion of Innovation theory
(Mohammadi et al., 2018; Rogers, 2010) the Theory of Planned Behaviour (George,
2005; Li et al., 2019), the Theory of Reasoned Action (Fishbein & Ajzen, 1977; Yzer,
2017), the Motivational Model (Yoo et al., 2012), the Model of PC Utilization (Ronald et
al., 1991; Taherdoost, 2018), the Social Cognitive Theory (Lai, 2017; Rana & Dwivedi,
2015), as well as the Unified Theory of Acceptance and Use of Technology (Dwivedi et
al., 2019).

Problem Statement

Due to the extreme unexpectedly slow rate of E-Management System (EMS) adoption,
researchers' attention has been directed toward analysis, understanding, management, and
prediction of e- management system adoption (AlKharusi & Al-Badi, 2016; Ayinla &
Adamu, 2018). Despite the recent advancements in the e- management system, most e-
management system projects cannot be successfully implemented, and these
projectscontinue to face adoption challenges in developing countries, particularly Arab
and African countries (Nguyen, Nguyen, & Cao, 2016; Ong, Habidin, Salleh, & Fuzi,
2020) .

As governments create e-management infrastructure and applications for providing
services and sharing information to stakeholders, adoption in developing nations, in
particular, is still at a low level (Adnan et al., 2017; Ahmad et al., 2012; Alaiad et al.,
2019; Rehman et al., 2012; Sivathanu, 2018; Tarhini et al., 2019; Ziemba et al., 2013).The
successful implementation of e-management in public organisations and the satisfaction
of all public stakeholders are the primary e-management objectives. As a result, it's
becoming increasingly important to examine the critical factors influencing the adoption
of an e-management. Furthermore, increasing the level of e-management adoption
necessitates an understanding of the factors that may influence e-management adoption.
The evaluation of these variables will lead to a better understanding of why the previous
experience of implementing the e-management was a failure, and why the rate of adoption
of the e-management platform was very low, as well as the fact that these results will
provide insight for the new e-management leaders to better develop and direct the actual
factors to optimally use the e-management platform.

From the perspective of government employees, this study will evaluate technological
and environmental factorsthat may influence the adoption of e-management implemented
via the Libyan Interior Ministry's online platform. This investigation will analyse and
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review the key factors and reliability factors; this analysis will provide a better
understanding of employee adoption of e-management and contribute to achieving a high
level of success in e-management.

Related Works
Due to the expanding use of IT, multiple theoretical frameworks have been proposed to
explain the determinants of technology acceptance and adoption. In an attempt to unify
the existing frameworks, the Unified Theory of Acceptance and Use of Technology
(UTAUT) model developed by Venkatesh and colleagues (Venkatesh, Morris, Davis, &
Davis, 2003). It has been empirically tested over time, examining technology acceptance
and adoption among various disciplines. A widely used model, it accounts for
approximately just 56 per cent variance in individuals’ intention to use technology.
Hence, the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2) was
developed to enhance the original and account for more variance. However, little research
exists about the updated UTAUT?2 model (Venkatesh, Thong, & Xu, 2012).s
Libya like many other technologically developing countries, resources such as skills,
workforce, infrastructure, are not infinite. For some users, using information technology
tools is a normal part of their daily routine, while others prefer more traditional channels
than use technology. It has provided the government with unprecedented opportunities to
improve their services and increase users’ satisfaction (Maraghi, 2011). There is a need
to detect andprioritise which e-management services should be developed first and also
which are the most critical factors in getting acceptance of the technology. Just giving
people computers will not make people computer literate: people need training and
understanding of the techniques and why it is important to them (Eldresi, Sweisi, &
Adam, 2012).
Civil Status System “CSS” in Libya is the system by which a government records the
vital events (births, marriages, and deaths)of its citizens and residents. The resulting
repository or database hasdifferent names in different countries. It can be called a civil
registry, vital records, and other terms, and the office responsible for receiving the
registrations can be called a bureau of vital statistics, the registry of vital records and
statistics, office (officially register office), or population registry. There have been new
developments in civil registration across the globe over the years. With the advent of
enhanced and information and communication technology, civil registration has been
moving from a paper-intensive, manual-based civil registration to more automated and
digitalised systems. Some of the innovations implemented in civil registration include
National Number System “NNS”, whereby the officials can notify the national population
registration system with any new. This system improves the registration process, by
timely feeding the system with information as soon as a new occurring (CGRS, 2014).
Although the phenomenon of non-acceptance of modern administrative methods,
including e-management services by employees, is a negative phenomenon experienced
by most organisations in Libya, however, the adoption rate among employees particularly
in civil registry authority in Libya is still invisible (LibyaAlAhrarTV, 2018). In the first
press conference that conducted by the head of Libya’s civil registry authority (CRA) in
Tripoli, Mohamed Baltamr stated that There are many considerations and potential
implications of implementing and designing of the CSS (LibyaAlAhrarTV, 2018).
Based on the above, it is clear that there is a gap in the adoption of the use of e-
management applications and systems among employees, as a result of non-acceptance
of modern applications and systems, which necessitates identifying the reasons behind
the emergence of this gap and work on removing them and building a new organisation
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that is compatible and encouraging employees and management to adopt applications.
The problem that called theresearchers to conduct this study has emerged. They try to
shed lighton the role of these factors in the acceptance and use of e-management in the
civil status authority in Libya. So, this research addresses the problem of determining the
factors that influence employees to adopt the civil status system “CSS” that implemented
at civil registry authority in Libya. As a result, it is necessary to develop a well-founded
theoretical framework to measure the success of such initiatives.

Study Framework
The use of technology by staff revealed important constructs from the previous studies
based on UTAUT and UTAUT?2. The study framework in this study is as shown in Figure

1.
Performance Expectancy \
—————————————
—
Effort Expectancy Adoption of EMS

Social Influence

Figure 1. Study Framework

The study framework consists of one dependent constructs which is Adoption of e-
management (ADT). The study framework also consists of three primary independent
constructs, including Performance Expectancy (PE), Effort Expectancy (EE), Social
Influence (SI).

Performance Expectancy (PE) is defined as “the level to which an individual believes that
using the system will help him/her to attain gains in job performance” (Venkatesh et al.,
2003, 2012). Several researchers have demonstrated the substantial impact of PE on the
adoption and use e-management (Chung et al., 2016; Kalamatianou & Malamateniou,
2017; Mosweu & Bwalya, 2018). PE has been found to mediate the link between e-
management adoption and usage and behavioural intention. Moreover, when employees
believe the e-management to be beneficial, they are more likely to adopt these systems
and applications. Therefore, it is believed that PE would have a significant positive impact
on the employees adoption of e-management in Libya. Hence, it is proposed that: H1: PE
will have a significant impact on employees’ to adopt E-management.

Effort Expectancy (EE), according to Venkatesh et al. (2003), EE is defined as a construct
derived from three other theories, i.e. the TAM (perceived ease of use), the MPCU
(complexity), and the IDT (ease of use). Several researchers have found its impact on
ADP to be significant (Decman, 2015; Mosweu & Bwalya, 2018; Venkatesh et al., 2012).
In the e-management context, EE results are even the most critical construct for the
adoption of e-management (Voutinioti, 2013). Because research technology is mandatory
for employees, the researchers believe it is necessary for users to know and use the
technology. Therefore, the proposed hypothesis is: H2: EE will have a significant impact
on employees’ to adopt E-management.

Social Influence (SI), the lack of a social component is one of the missing parts in TAM;
hence, the UTAUT model was developed with a social influence factor. Social influence
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is characterised in the way an individual feels that important people to him would think
that a new information system should be used (Venkatesh et al., 2003). In this context,
‘important people' means colleagues and managers within the organisation, influential
people from other organisations, and the general organisational environment. The positive
impact of supervisors on technical adoption was highlighted by (Zheng et al., 2013), who
concentrated on a similar work environment. Also, a thorough investigation by (Alraja,
2016) into mandatory e-management usage found that social influence factors
significantly impact the users’ behavioural. Therefore, the proposed hypothesis is: H3:SI
will have a significant impact on employees’ to adopt E-management.

Methodology
line with the previous studies of technology adoption and IS researches (Lewis et al. In,
2003; Sharif Abbasi et al., 2011; Venkatesh et al., 2003; Venkatesh & Bala, 2008) and e-
management adoption (Decman, 2015; Ali Tarhini et al., 2016), In order to test the study
hypothetical model, a quantitative cross-sectional questionnaire survey was adopted. As
mentioned previously, the questionnaires were handled personally to the respondents and
sent to the participants via e-mail. The questionnaires were circulated to the employees
of the Libyan Ministry of Interior.
Regarding the sample size, (Bell et al., 2018) stated that large sample sizes do not always
translate to higher accuracy levels and vice versa (Hair et al., 2016). Hence, this research
relies on the UCLA's Institute for Digital Research and Education (2016) guidance to
assess the sample size (UCLA, 2018), meaning that the sample size was determined by
the G*Power statistic analysis software which is a flexible statistical power analysis
program for the social, behavioural, and biomedical sciences (Faul et al., 2009; Faul et
al., 2007). Based on the calculation of the G*Power statistic tool, the least possible
number of samples was 114 responses. Out of the 500 distributed questionnaires, only
254 questionnaires were returned with quantitative data. After processing the returned
questionnaires for incomplete responses and random responses, 49 responses were found
not usable, leaving a total of 205 responses for the analysis. purpose of this study is to
study the technology adoption among employees on e-management system. Data has been
gathered from the government employees who use e-management system to provide
better services in the Libyan Interior Ministry. Variables from the study were analysed in
descriptive statistics using statistical methods such as frequency ratio, mean and standard
deviation. The structural equations model (SEM) was applied, and the relationships
among variables wereexamined in the inferential section.
Inferential statistics (Smart PLS v.3) was used to test the research hypotheses.
The results of the bootstrapping method shown in Figure 2 and Table 1 demonstrate a p-
value for each path. Taking into account p-value < 0.05, all of the three relationships
“hypothesis” were significant which are the performance expectancy, effort expectancy
and social influence. In this model, all significant IV’s had positive path coefficients. A
higher level of the three relationships will tend to achieve a better adoption of e-
management systems. According to the results, the effect of performance expectancy(PE)
on the adoption of e-management systems (ADP) was positive and significant (B= 0.355,
p-value =0), and the effect of effort expectancy (EE) on the adoption of e-management
systems (ADP) was positive and significant (B= 0.318, p-value =0). Also, the effect of
social influence(Sl1) on the adoption of e-management systems (ADP) was positive and
significant (B=0.237, p-value =0).
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Table 1:Path Coefficients

Variables Adoption (ADP)
Adoption (ADP) -

Effort expectancy (EE) 0.318
Performance Expectancy (PE) 0.355

Social Influence (S1) 0.237

Upon confirmation of the validity and reliability of the constructs, the next stage is to
address the structural model measurement (Hair e 2013t al., 2014); this involves the
analysis of the relationships between the constructs. In smart PLS, structural model
assessment is based on the measurement of the collinearity between the predictor
construct, the significance of the path coefficients, the R2 values, the predictive relevance
(Q2), as well as the f2.

Performance
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44.238
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Figure 2. path Model

Table2: Rsquare

Variables R square
Adoption 0.505
Table 3: F Square
Adoption
Effort expectancy 0.152
Performance Expectancy 0.180
Social Influence 0.093

The measurement model assessment requires rules for calculating the latent variables
based on the observed variables and defines the measuring attributes of the observed
variables. A measurement model assessment that is poorly adapted to the data portrays
the unreliability of some of the observed indicator variables and prevents the investigators
from progressing to the structural model assessment.

Discriminatory validity is achieved when a construct differs significantly from the other
constructs based on empirical standards. Therefore, the existence of discriminant validity
means that a construct is different and captures phenomena that are not defined in the
model by other constructs (Hair et al., 2016). This method has emerged in PLS v.3 for
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assessment of DV through heterotrait-monotrait (HTMT) ratio of correlations method
(JorgHenseler, Ringle, &Sarstedt, 2015). Whereas these values are less than 0.90, there
is discriminant validity in this study (Ab Hamid, Sami, &Sidek, 2017).

Table 4: Construct Reliability and Validity

. Cronbach's | rho
Constructs Items | Loading Alpha A CR AVE
ADP1 | 0.888
Adoption ADP2 | 0.871 0.904 0.905 | 0.933 | 0.776
(ADP) ADP3 | 0.873
ADP4 | 0.891
EE1 0.926
Effort EE2 0.839
expectancy EE3 0.805 0.915 0.924 | 0.937 | 0.748
(EE) EE4 0.858
EE5 0.892
PE1 0.862
Performance PE2 0.888 0.920 0.921 | 0.940 | 0.757
Expectancy(PE) PE3 0.823
PE4 0.878
PE5 0.897
Si1 0.804
Social Influence 512 0.773
s SI3 0.828 0.857 0.864 | 0.896 | 0.634
Sl4 0.789
SI5 0.786

Table 5: Discriminant Validity Fornell-Larcker

Adoption Effort Performance Social Influence
Xpectancy Expectancy
Adoption 0.881
Effort Expectancy 0.572 0.865
Performance Expectancy | 0.605 0.489 0.870
Social Influence 0.488 0.341 0.402 0.796

Discussion

The debate about the results of the study incorporated critical thinking skills to analyse
the theoretical literature and empirical studies. According to the study hypothesises and
linked to the relative literature review. Each hypothesis was examined. The initial path
testing, see Figure 2, and then, the results as in Table 1.

The model of this study hypothesised that performance expectancy, effort expectancy and
social influence effect adoption of EMS (CSS).

Performance Expectancy--> Adoption of EMS (H1)

In this model, the study hypothesised that PE would have a significant impact on the
adoption of EMS (CSS) in the Libyan Interior Ministry (H1). For the above hypothesis,

299 Copyright © ISTJ b sine aodall (353
Al 5 o slall 23] 5al) dlaall



cila glaal) 4 (391 alall i gal)

%T(éw iy ;3:— et iw Ay IST.Jd }\ X

22022/2/22-21

positive and statistically significant result was found for the parameter estimate (H1: PE-
- ADP; B =0.138 and p-value= 0,000). The effect of PE on the adoption of EMS (CSS)
was, thus, proposed. This hypothesis was, therefore, accepted. As reported in the
UTAUT?2, PE had a significant direct impact on system adoption and use. PE often has a
significant relationship with ADP. This significance of PE in these studies indicated that
EMS is more likely to be adopted by the employees.

These results also indicated that the positive beliefs of employees about PE are driving
the adoption of EMS. In summary, this hypothesis is consistent with previous researches,
which shows that PE plays an essential role in determining and shaping employees *
behavioural intentions to conduct e-management system transactions and systems.

Effort Expectancy-—-> Adoption of EMS (H2)

Effort expectancy in this research was hypothesized to have a significant impact on the
employees adoption of EMS (CSS) in Libyan Interior Ministry (H2). The parameter
estimate results (H2: EE--> ADP; § = 0.355 and p-value = 0.000) revealed that this
hypothesis (H2: EE--> ADP) was statistically significant. Therefore, this hypothesis is
supported and accepted. This hypothesis was drawn from UTAUT2 which posits that EE
has a significant impact on the ADP of new information systems (Davis, 1989; Mathieson,
1991).This research confirmed a significant impact of EE on ADP to adopt EMS as earlier
demonstrated by the previous studies (CSS). This research, therefore, provided empirical
evidence to support the earlier findings that EE is a significant predictor of the adoption
of EMS (CSS).

The significant direct relation between adoptin of EMS and EE found in this study agreed
with the findings of (Venkatesh et al., 2003).This significance of EE in these studies
indicated that EMS is more likely to be adopted by the employees. These results also
indicate that the positive beliefs of employees about EE are driving for EMS to be
adopted.

Social Influence - Adoption of EMS (H3).

In this stud, social influence was hypothesized to have a significant effect on the ADP of
employees towards EMS adoption (H3). The results of the parameter estimate (f = 0.237
and p-value = 0.000) for H3: SI--> ADP was statistically significant; hence, H3 was
accepted. Previous studies have found social influence as a direct determinant of
technology adoption (Mhina et al., 2018; Mosweu & Bwalya, 2018; Alawadhi & Morris,
2008; Wamba & Queiroz, 2019; Weerakkody et al., 2013). This result agrees with
(Venkatesh & Zhang, 2010) who studied the factors influencing customers’ belief in the
e-commerce sector and observed significant effect of SI on customers’ intention to adopt
online service. This study observed a direct significant effect of social influence on
adoption of EMS.

1. Conclusion
This study addressed the main problems that are related to e-management system
adoption and its effect on the employees at the workplace environment. Starting with the
need to identify the factors that influence the employees' adoption of e-management
systems in Libyan Interior Ministry, the study proceeded to investigation of the primary
relationship between the main factors that affect the employees and the e-management
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system adoption. Through the statistical analysis using PLS-SEM methodology, the
model proposed in this study was validated and used to determine the significant
relationships among the hypotheses.

The study model was introduced by proposing three relationships to be inspected
through the UTAUT model in consideration of 15 items that reflect the relevance of the
concepts. The research variables were developed as a questionnaire from previous studies.
Lastly, the approved questionnaire was sent to various respondents as both hard and soft
copies. The population of the study was determined using via a tool in the smart PLS
package for sample size determination. The SEM approach was used to analyse the
collected data by applying the PLS-SEM technique using the smart PLS 3.0 software.

The findings indicate that there are multiple frameworks, models, and variables as well
as different subject matters when it comes to the study. Even with the most significant
model and approach used in the design of the interactive user systems, still, there is a need
to evaluate the design and assess the systems to assure that they meet the user
requirements (Dudley & Kristensson, 2018; Lindgaard, 1994). Behaviour and human
beliefs and attitudes are constantly evolving and changing, so researchers always need to
develop the studies regarding this subject. Constant changes in technology normally
threaten the existence of established adoption models (J. Lai, 2006; P. C. Lai, 2016). Upon
assessment of the structural model, the three proposed hypotheses were empirically
proven. This proves that all the proposed variables had a significant effect on the adoption
of E-MS.
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Abstract:

Online chat maintains a persistent record of chat conversations, mining these
conversations can lead to beneficial information. With the increase of cybercrimes
targeting minors, online chat can be used to detect and report harmful behaviour to the
responsible authorities to take necessary action/s. This can make a valuable contribution
to the protection of young people on social networking sites from being exploited by
online predators. This paper presents the use of topic modelling techniques as means to
cluster participants in conversations (depending on their involvement in the conversation)
with the intention of distinguishing predators from victims or other participants. We also
use t-SNE for visualising clusters.

Keywords: Predator detection, document clustering, text mining, topic modelling,
LDA, t-SNE data visualisation.

I. Introduction

Social media platforms have become hot and fast-growing phenomenon that has
swept up the globe over the last years. Many social networking sites have been created to
allow people to form online communities. These sites focus on encouraging and
facilitating interaction between various individuals by bringing them together in
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discussion boards and chat rooms. In the 1990s, most internet communication involved
e-mail and chat rooms [1] and the Instant Messaging IM in the late of 1990s [2]. Since
then, the online social interaction methods have evolved. A large portion of the
communication with family members and friends, which in the past occurred face-to-face,
has moved into the online world. Social media platforms have become the largest online
communities with billions of users. The popularity of these platforms has quickly risen
as they offer various benefits like announcing activities, sharing news, and having
conversations with friends, family members, and even strangers. The internet has changed
almost all aspects of life including communication, education, economy, politics, and
social life. At the same time, the misuse of social media platforms including the
publishing of insults, defamatory statements, slander, theft, and the spreading of racist
and other harmful ideas to achieve illegal objectives has become a significant issue. As a
result, social networking sites have become a weapon for some. While there are many
positive aspects of social media, some of the harmful uses of these tools have become a
significant concern. It is critical to determine the way new technology impacts society
and how some of the negative consequences of social media can be overcome.

A study by Kierkegaard [3] points out that these platforms have become a very easy
mean for bad behaviour; such as, pornography, cyberbullying, grooming and pedophilia.
The anonymous environment provided by them can easily lead to increased misuse in
terms of child abuse and pornography crimes. Accordingly, it is obvious that social media
has a great impact on children’s life, and it is imperative having it safe for their future.
On the other hand, the amount of data being produced daily in this environment at present
is very big; therefore it is important to improve the automatic discovery of potentially
useful information in online chat conversations.

Supervised and unsupervised machine learning methods are used to a large extent to
address many issues in the text mining scope. Most of the machine learning methods, and
in particular the supervised classification methods, have been extended to solve text
mining problems [4]. Unsupervised learning methods do not require any training data;
therefore can be applied to any text data without requiring any. In this work, we
experiment with a topic modelling methods to cluster the posts based on its content,
following that visualization using t-SNE (more details about t-SNE in Section I1V-B), this
clustering showed satisfactory results in terms of its accuracy, can bring us closer to the
goal of distinguishing predators discourse from others in online communication. Note we
use the words posts and documents in this article interchangeably.

Il. Related Work

A study by Parapar, Losada and Barriro [5] presented different methods for adjusting
the sexual predation. This study illustrated its success when using learning-based method,
is a favorable way to tackle this issue and it suggests sets of features to classify the
participants’ conversion as predators or non-predators. The authors’ approach is
auspicious for intelligent collecting and prioritizing of investigative resources to help
police cyber-crimes units in their pursuit of sexual predators on the web.

Villatoro-Tello et al. [6] applied a two-stage approach including an initial
conversation-level classification their endeavors to filter out comments in chats with no
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sexual predation, and a subsequent predator-victim classification. This two stage method
Is very effective due to preprocessing stage, which has the ability to remove 90% of the
conversations done in three steps.

Villatoro-Tello et al. [6] applied two-stage approach with an initial conversation-
level classification that tries to filter out conversation with no sexual predation, and a
subsequent predator-victim classification. This two-stage method is highly effective
mainly due to the pre-processing stage that removes 90% of the conversations, high
dimensionality reduction done in a three steps:

e Conversations that had only one participant were removed,

e Conversations that had less than six interventions per-user were removed,

e Conversations that had long sequences of unrecognized characters (apparently
images) were removed.

Such heuristic pruning was suitable for a particular experimental setting but most
likely cannot be used with other datasets. Filters generally work with a simple keyword
search and are unable to understand the semantic meaning of the whole context. Some
filters block the webpage containing the specific offensive words, while others remove
offensive words. However, removal of offensive word from a text can completely damage
its meaning. A research paper by Escalante et al. [7] proposes a chain-based approach
where the prediction of local classifiers is utilized as input to subsequent local classifiers.
Three classifiers were utilized where applied in various segments of the conversations.
Such classifiers are hypothesised to correspond to grooming stages. Based on such neural-
network-based classifiers they generate a final classifier which characterises
conversations as being from a predator or otherwise. As regards to future directions of
their work, these include applying the chain-based classifiers under the two-stage
approach from [8]. Yin et al. [9] apply a supervised learning approach for detecting
harassment on a social media platform. Dinakar, Reichart and Lieberman [10] propose a
range of classifiers for predicting whether a text contains a sensitive topic or not; these
sensitive topics include race, culture, sexuality and intelligence.

Kontostathis et al. [11] conduct an experiment to determine the most commonly used
terms in cyberbullying and develop queries that can be used to detect cyberbullying
content using a bag-of-words models and a supervised machine learning approach
grounded on Latent Semantic Indexing (LSI). [5] this research has been using a
combination textual preprocessing in the text mining and binary classification in the
machine learning field. The work proposes two machine learning methods dealing with
two matters in the area of cyber predators identifications. The first matter is how to collect
an inclusive of set negative training samples, this problem was handled by applying semi-
supervised detection based only one class label. Their process was tested and checked by
two different datasets. The second issue was to enhance the performance of existence
binary classification approaches in regard of accuracy and F1-score.

A recent study by Ngejane, Eloff, Sefara and Marivate [6] utilize a Digital Forensic
Process Model that is employed Machine Learning algorithms to assist in the detection
of harmful talks in chat-logs. The greedy search algorithm was examined using trained
models on predatory chats to identify terms that allow the conversation to be distinguished
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as predatory. They captured false negatives in the score since their goal was to find out
what happens when a positive case is identified, that is, what makes it positive.

I11. Methodology

A. Dataset:

The dataset used in this work is a collection of posts published at the Perverted-
Justice website [12], and other conversations collected from the BowieWonderworld
website which includes chat between a celebrity and other people [13]. The well-known
US organisation Perverted Justice inspects, identifies, and publicises logs of online
conversations between convicted predators and volunteers posing as minors. To obtain
this data, we crawled all archived conversations on this website to make it locally
available. The advantage in using the Perverted Justice dataset is that the predators and
the victims are known in advance, i.e. the dataset can be considered as labeled. The
disadvantage in these conversations is that all posts are collected from different platforms
in various different formats. That is, they require major effort restructuring and cleaning
in order to make the data usable for text mining. Furthermore, other normal conversations
from BowieWonderwolrd have been added to our dataset in order to enrich it.

B. Dataset Preparation:

All posts for each person were grouped together and treated as a single document
which was labelled in one of the three categories: Predator, Victim and None.
Conversations labeled as none are added from Bowie Wonder wolrd and they do not have
any inappropriate content. Then the cleaning up phase consisted of removing stop words
and trimming white space. No other modifications were done in the dataset at this phase
because preliminary experiments showed that further data cleaning (such as stemming)
either does not improve or even negatively affects the final text-mining results. For
example, normalising the repeated characters in a word to the maximum of three, like
“wowwwwwwww” becoming “wowww”, which is a usual kind of shouting or
emphasizing likely to appear in unhealthy conversations, was believed to increase the
resemblance among similar posts, that include the normalized term. However, we
discovered that this is not the case. Similarly, we discovered that it is not beneficial to
clean non-alphabetic characters used to create emojis.

C. Text Representation:

Aggarwal and Zhai [8] point out that the most commonly used approach to model
documents is to represent them as sparse numeric vectors and then handle those vectors
using linear algebra methods. This representation is called “bag-ofwords” method and it
involves the construction of a document term matrix tf (ti; dj), which contains the number
of times term i appears in document j. This matrix is used for calculating the term inverse
document frequency (tf — idf) vectorsfor each document in a corpus:

dtf = tflidf1; tf2idf2; .. .tfnidfn (1)

for a given document dtf in equation (1) is a vector representation of the document
where i is the frequency of the i" term in the document and idf is weighted means based
on its inverse document frequency in the corpus which is obtained from:
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df =1+ log%

In turn, the equation (2) N is the number of documents in the corpus and df;
(document frequency) is the number of documents contains the i*" term. The tf — idf is
used to calculate the cosine similarity function to calculate similarity between documents
as follows:

V1, V2

similarity (v,,v;) = cos(8) = AT
1 2

(3)

We also utilise the document-term matrix tf for Latent Dirichl-et Allocation (see
Section IV-C1 for more details about LDA) in order to cluster the posts.

D. t-SNE for Data Visualisation:

SNE is a variation of Stochastic Neighbor Embedding by Hinton and Roweis [14].
Maaten and Hinton [15] state that the t-SNE technique for visualisation of data similarity
Is used to reveal some important global structure while preserving the local structure of
the data. This technique is mainly used to visualise high-dimensional data and works with
data of broadly varying dimensionality; such as high-dimension document-term vectors
representing documents.

E. Topic Modelling:

Blei [16] points out that topic modelling is a special case of probabilistic modelling.

Topic modelling is about how an algorithm can be used to uncover the themes in large
collections of documents. It falls in the category of unsupervised statistical machine
learning methods. To some extent it is similar to document clustering with the difference
that instead of assigning each document to a single cluster or topic, a document can belong
to multiple different clusters or topics. The “statistical” part refers to the fact that it
employs a Bayesian inference model, which is the statistical mechanism by which a
predictive model is able to train itself back in an unsupervised manner from the
environment (the environment being the corpus).
Topic Modelling Algorithm: One of the well-known topic modelling methods in use also
considered being the simplest and robust, is Latent Dirichlet Allocation (LDA) [14] Blei,
Ng and Jordan [15] describe LDA as a flexible generative probabilistic model for
estimating topics in collections of discrete data (in particular, collections of unlabeled
documents. (The research suggests that LDA can be viewed as a dimensionality reduction
technique in LSI, but with proper underlying generative probabilistic semantics that make
sense for the type of data being modelled. Blei [16] states that LDA is a generative
probabilistic modelling. The words of the documents are observed variables, while the
topic structure is described by latent variables derived by the generative process. The
generative process is a computational task of inferring the latent topic structure from the
documents; it is the task of computing the posterior distribution and the conditional
distribution of the latent variables given the documents.

The generative process for LDA corresponds to the joint distribution of the latent and
observed variables represented by equation (4). The topics are By, where each By, is a
distribution over the terms. The topic proportions for the d* document are 6, where
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64« is the topic proportion for topic k in document d. The topic assignments for the d*"
document are z; where z,,, is the topic assignment for the n*" word in document d.
Finally, in each document d the observed words are w, where wg ,, is the n** word in
document d.

k D D
p(ﬂl:k,el:D,Zl:D,wl:D) = np(ﬁl)np(ﬁﬂ nped
i=1 d=1 d=1
N

(H P(Zd,n) |9dP((Ud,n |ﬁ1:k,Zd,n))
n=1

A number of dependencies between variables are specified in this distribution. For
instance, the topic assignment z,,, depends on the per-document topic proportions P,
while the observed word w, ,, depends on the topic assignment z, ,, and all of the topics
b,.x, (Operationally, that term is defined by looking up as to which topic z, ,, refers to
and looking up the probability of the word w, ,, within that topic.) These dependencies
define LDA.

IV. Results and Discussions

We applied two different methods for clustering on the prepared dataset of online
conversations (see Section I11).

In this experiment we remove stop words, apply stem words and normalize the
extensively repeated letters. GT 1 stands for Ground Truth for the first class and same to
the others, Ground truth is manually classified data.

Table 1. Confusion Matrix of Experiment 1

C;’;‘;‘:fi'f” GTL | GT2 | T3 | Sums
C1 335 0 28 | 363

c2 6 70 | 245 | 321

C3 119 0 187 | 306
Sums 460 | 70 | 460 | 990

Purity: Quantifies the extent that cluster C, contains points only from one (ground
truth) partition: Purity; = nitmaxleni j.
- Purityl = 382392=0.97,

Table 2. Precision and Recall of Each Class for Experiment 1

[ | 2 | Bl
0.98 | 0.23 | 0.94
0.88 | 1.00 | 0.57

Precision
Recall

Table 3. Comparison Between the Results from Experiments 1 & 2

Exp. Average Average F-Measure
Recall Precision (F1)
1 0.82 0.72 0.76
2 0.87 0.74 0.80
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- Purity2 = 70316=0.22,
- Purity3 = 257282 =0.91.
Total purity of clustering C:

r

Purity = ) — 5
urity = ' P (5)
=1
ok
Purity = —
urity - .m_axnu (6)
i=1j =1

Purity=(382+70+257)990 = 0.72. The overall accuracy in the last experiment reveals
much better results comparing to the first experiment and all measurements shows
obvious improvement. However, the recall for the class3 (predators conversations) is low
which is nearly 0.56; besides the class 2) normal conversations) has gone down in terms
of its precision. That can be attributed to the tendency of the predators to use kind of
conversations that may seem natural, in order to lure their victims to build a strong
relationship that may lead to more control over time.

The results from the first clustering method, which uses cosine similarity,
subsequently visualised using t-SNE are presented in Figure 1. It can be observed that
while there are some distinct clusters in the plot, the distinction between them is not very
clear. There is a small overlap between the predators and victims groups, and furthermore
some of the predator data points are scattered around inside the victim group. In contrast,
the normal-talks (neither victim of predator) group still has a relatively smaller overlap
with the other two groups.

Table 4. Confusion Matrix
GT1 GT2 GT3 Sums

C1 382 0 10 392
C2 53 70 193 316
C3 25 0 257 282

Sums 460 70 460 990

60-

Groups
* Victim
* Predator

® Normal talk

-30-

Figure 1. Visualisation of clusters of posts using t-NSE
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Table 5. Comparison Between the Results from Experiments 1 & 2

Exp Average Average F-Measure
' Recall Precision (F1)
1 0.82 0.72 0.76
2 0.87 0.74 0.80

However, it does not seem to create an independent cluster, which is not that important
for our study. The results from the second method, which employs topic modelling LDA
(see Figure 2), exhibit similar overlaps but between different groups. The red group
represents victims’ posts (people posing as minors trying to discover predators in online
chatting rooms) which are mostly in the right bottom corner of the plot, the green group
represents predators’ posts (people trying to groom minors for unhealthy activities) which
are extended from the left bottom to the left top corner of the plot, and the blue group of
posts are normal talks (a celebrity’s chat with fans and friends) which are in the right top
corner in the plot; the last blue group has considerable overlap with the predators group
(see Figure 2). Two out of the three different groups are visibly distinguishable despite
some of the data points falling in the predator’s region (green points). In contrast, with
the previous method (see in Figure 1) the normal-talks group (blue points) has smaller
overlap with the predators group (green points).

The visualisation shows three different regions, each one of these three classes are
represented in different colour.

0.75-

Groups
Victim
® Predator
* Normaltalk

Figure 2. Visualisation of clusters of posts using t-NSE after applying LDA

V. Conclusions

Unlike most of the studies in this sphere, this work focuses on using clustering
methods to highlight any inappropriate content in an online chat room in order to identify
predators trying to attack young people and involve them in unhealthy practices. Also,
our dataset is prepared in such a way that it is different to some extent from datasets used
in other studies by adding normal conversations to it. We observed that only some data
cleaning methods are beneficial for solving our problem (see Section IlI-A). Two
different methods were used in this study to cluster chat-log posts. The first one is
clustering based on cosine similarity along with a tf — idf weighting scheme and the
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result being visualised using the t-NSE technique, which produced good result in terms
of distinguishing predators speech from normal one. On the other hand, the second
method (LDA) has generated a relatively good result in terms of distinguishing predator
from victim speech. Since we are interested in having the predators’ conversations appear
much more isolated from the other conversations, these two methods working separately
may not be good enough. Our future goal is to devise a new method as a combination of
the two methods presented here, which hopefully achieves better separation between all
clusters in this dataset as well as in datasets similar to it.
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Abstract

The field of Database System (DBS) studly is still experimental and implemented systems
so far have been limited to the small domain of natural language sentences such as the
Arabic language. Arabic users face several problems when they search for and retrieve
information from the database. Computer-Aided Software Engineering (CASE) tools [2]
are important to support software development and implementation. Software tools can
provide automatic support for the system development process, which can be used to
reduce the cost and time of system development while improving the quality of the
developed product. In addition, CASE tools enable the end-user to retrieve information
and uniformly plan for ease of interaction among all actors that share in the development
process.

This paper presented comparatives between variant query tools of the database tool with
a graphical user interface in the Arabic language as an example. Finally, the comparative
provides validated performance and capability tools for retrieving information from the
database through a graphical user interface (GUI). Hence, the tool provided is called
MLMQ (Multi-Lingual Metadata Query) [6].

Keywords: GUI, Metadata, CASE tool, MLMQ, MS SQL server, DBS.
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I. Introduction

Currently, database applications and information technology face many challenges,
which are evident in the great demand for software tools. CASE tools are diversified and
used in a wide range of database applications. So, with the huge volumes of information,
databases allow digital technology. Furthermore, the important part of retrieving the
information from database applications through the friendly database querying tools will
be end-users ability to apply their queries easily.

The paper is organized as follows: we first describe the CASE tools and database concepts
with metadata resources. Then, we presented some of the related research on metadata,
SQL Server, and database concepts in Section 2. In section 3, we discussed database query
tools, the assessment methodology, and briefly describe the querying tools used to
retrieve the answer query from the database. In section 4, we discussed database-querying
tools' implementation and evaluation results. Compare variant query tools, SQL Server,
and the MLMQ tool in Section 5. Section 6 concludes the paper, and Section 7 outlines
the movements of future research work.

Il. Related databases, metadata, and CASE tools

This section gives a brief history of database concepts, metadata, SQL Server, and some
works that are related to the metadata elements that will be discussed. As is well known,
databases are very important to every enterprise and government institution. The way data
is stored and transferred between applications, and as a means to retrieve information
efficiently, speedily, and accurately has become important to any government institution.
Metadata is a very crucial issue in today's information explosion. It is used to facilitate
the discovery of relevant information with less searching time, easy-to-use information,
and interoperable and publishable data. Database schemas hold a great number of
metadata elements, namely database relations, attributes, and constraints. Names of
metadata elements are important for database applications. However, metadata elements
can be given terms such as synonyms, hyponyms, antonyms, etc., that will help end-users
to understand and easily determine certain terms in their language [ 6].

SQL is a widely used non-procedural language. Application programs generally access
databases through one of the language extensions to allow embedded SQL. A
programming interface (API) that allows SQL queries to be sent to a database.

Dublin Core Registry in Multiple Languages When using metadata in a digital library
application, metadata can be used for query description in information discovery. Several
schemas for metadata are available for indexing learning objects. Standards are proposed
for different purposes and contexts. For example, the Dublin Core Metadata Element Set
(DCMES) is a standard for describing general information resources available online. The
Dublin Core metadata element set is a metadata element set defined for resource
discovery on the Internet [1].

Computer-aided software engineering (CASE) is the domain of software tools used to
design and implement applications. CASE tools are used for developing high-quality,
defect-free, and maintainable software. CASE software is often associated with methods
for the development of information systems together with automated tools that can be
used in the software development process [2].
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[1l.  Database search tools
Querying tools have been around since the inception of computer programming. So,
querying tools are strongly needed to hide the complexity of database systems'
specifications from users. With the proliferation of database systems and database
applications, metadata-driven query tools have become indispensable. In this respect,
there were many contributions based on metadata repositories to assist end-users to apply
GUI technology, namely screens, menus, electronic forms, etc.

A- The assessment methodology

This work focuses on measuring a CASE tool that will allow an end-user to query a
database application in their native language. We will describe the comparison between
variant tools as a case study, intended to develop a querying tool dedicated to the Arabic
language as an example. In general, an evaluation of the MLMQ tool is done according
to usability attributes. Metrics are used to measure usability attributes such as speed of
response time to queries and storage needed to operate and implement the MLMQ tool
[6]. Interface evaluation is the process of estimating the usability of an interface and
checking that it meets user requirements. To illustrate how the MLMQ tool is applied,
they have used a set of DB applications in an MS environment relevant to the user
interface and data manipulation of specific applications, namely: medical, academy, and
the well-known experimental DB Northwind and Pubs [7]. This represents many common
screens for processing tasks of this tool. The MLMQ tool is compared to similar DB tools
such as the dbForge Query Builder tool [3] and standard SQL Server. The evaluation was
designed to assess the performance of the MLMQ tool regarding different aspects.

B- The requirements for the end-user need to retrieve data from the DB by the
query tool:

Technical requirements
We needed tools to use in our paper, such as different software and supported operating
systems:
e Software
Microsoft Windows, or "Vista" platforms.
MS SQL Server.
An existing application query.
e Hardware
Intel™ Cor+e™2 Duo CPU T6500 @ 2.10GHz will be a more powerful processor with
a minimum RAM: 4.00 GB

End-User Requirements
The customer of the data retrieved from DB applications will be the end-user. For this
reason, designing the DB system according to the requirements is so important. End-users
want to prepare queries and browse the data or information easily and without facing any
problems. Briefly, it is very important to build a user-friendly GUI that the user finds
easy to use.

IV.  query tools implementation and evaluation results
The metrics that are used to compare the MLMQ tool with other tools are as follows:

a. qualitative metric:
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Two metrics were selected. First is, ease-of-use, which is based on the native language
of the end-user via graphical representation of SQL queries (SELECT
statement). Second, the metric of accuracy concerning obtaining the same data results is
given by the regular query processor of the SQL server.

b. Quantitative metric:
Two factors are considered, namely: response time and storage space. The regular query
processor of the SQL server gives the first metric of response time concerns obtaining the
time to perform a query in the MLMQ tool [6] and the results. The second metric of
storage space needed to run the tool on the computer is the storage capacity needed to run
and exploit the MLMQ tool on the computer. It compares them with some database tools,
namely: Fly speed SQL Query [8], dbForge Query builder [3], and SQL Server.

The query result table is illustrated in the figures below. Furthermore, the queries are
selected and compared among themselves. The MLMQ tool is evaluated using some SQL
commands that can be seen in the following interfaces:

o Example 1:
An example query statement with one table the next screens display all the data from
the employee table using the MLMQ tool and the Database Query Engine.

=y
. F | il el f el : e a
"

E_mail Employee _address Employes _name Employee _ID

Salem_2003@yahoo.com &l AU s Al m
Rida_2007@yahoo.com Sl wA o la, 1043
Naji_enfishhi@yahoo.com b Pl i 1154
Sohib_2007@yahoo.com il oAl 3 g 1235
Kinda_2011@yahoo.com ERA g gl BT 1250
Manal_1973@yahoo.com &5l Zall apana Jlia 1269
Walid_1984@yahoo.com ERA il plla gl 2y 1302
Maram2007@Kinda_2011@yahoo.com Sl G gl 5 13
Ali_1996@yahoo.com bl it Azl o 1352
Ahmed_Libya@yahoo.com E B Mllas 2 1543
Asma_2011@yahoo.com Sl S| Bdnllas glaa 2118

| 1 il e

Figure 1: Display data from the employee table by the MLMQ tool
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A'ga Microsoft SQL Server Management Studio |M Properties IEI
File Edit View Project Tools Window Community Help Current query window options -
D NewQuey [y (BB H D5 H @ b EERBE S

E - it - - _“ |2 Status
= = = = = = = \
= A Execution Time (
TOSHIBA-PC.Drugs... - SQLQuery6.sql* | Table - dbo.Employee® | Summary - X Rows Returned 11
SELECT . Al sever TOSHIBA-PC
FRCM Employee
|€| SPID 54
User toshiba-| toshiba
a| mm ! T 7 Version
EH Results ‘ 3 Messages I 2 Execution plan |
Employee _name Employee _address  E_mail
1 [PETIWENTI &gl Salem_2003@yahoo com
2 " ol s L, gl Rida_2007@yzhoo com
3 1154 il s L sl s Maji_erfishhi@yahoo .com
4 1235 el Bl s ts Epkadl Sohib_2007@yshoao.com
5 1250 ety pdS B sl Kinda_2011@yshoo.com
[ 1269 Zdl 2 0me L PESIEE Manal_1979@yahoo com
7 1302 il s e 3y FARYY] Walid_1984@yahoo.com
8 1341 o paleple gl Maram2007@HKinda_2011&yahoo.com
9 1352 el Lot gl ol sl s Ali_1996@yahoo.com
0 1543 A |z sl gl Ahmed_Libya@yahoo com
1 2118 oag el Bdolng clowl ki Asma_2011@yahoo.com
p Current Status
@ Query executed success... TOSHIBA-PC (9.0 RTM)  toshiba-PCltoshiba (54) Drugstore 00:00:08 11rows B ey s R R
Ready

Figure 2: SQL server displays data from the employee table.
In the previous example, the execution time of the query was equal to the values:
Execution time by the MLMQ tool = 00.00.01 milliseconds.
Execution time by the SQL Server Engine = 00.00.08 milliseconds.
o Example 2:

In this example, the MLMQ tool and Database Query Engine retrieve data from the
following tables from the Northwind database: by MLMQ tool and Database Query

Engine.
r o S 3
el dafii (4 o
City1 Title FirsthName EmployeelD City CompanyMName CustomerlD
London Sales Manager Steven 5| London Around the Horn
London Sales Representative Michael 6 London Around the Horn AROUT
London Sales Representative Robert 7| London Around the Horn AROUT
London Sales Representative Anne 9| London Around the Homn AROUT
London Sales Manager Steven 5| London E's Beverages BSBEV
London Sales Representative Michael 6 London E's Beverages BSBEV
London  Sales Representative Robert 7| London BE's Beverages BSBEV
London Sales Representative Anne 9 | London B's Beverages BSBEV
London Sales Manager Steven 5 | London Consolidated Holdings CONSH
London Sales Representative Michael 6 London Consolidated Holdings CONSH
London Sales Representative Robert 7 | London Consolidated Holdings CONSH
London Sales Representative Anne 4 London Consolidated Holdings CONSH
London Sales Manager Steven 5| London Eastern Connection EASTC
London Sales Representative Michael 6 London Eastern Connection EASTC
London Sales Representative Robert 7 London Eastern Connection EASTC
I | 35 -2 il plle
L u

Figure 3: Result query statement for two tables by MLK/IQ tool

318 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



Cila glaal) A8 J gY) palad) paigall

® ol f i e

SaITES o smaladl asle 9 e )

euwtall pleg Sloglaall Aal Jo¥ salall saxball RﬂJUS‘ a""‘b - ‘;'L‘Jh‘d‘ :\55.'\33 :\,.\SS I S T I—l A
£2022/2/22-21

Ex Microsoft SQL Server Management Studio | == TR =S
File Edit View Query Project Tools Window Community Help

B NewQuery | [y | 25 0f B ([ |5 =l @ B @ B B o=

= =3 {35 | NORTHWND - | ¥ Execute i i i = i )
R~ 1 x TOSHIBA-PC.MORT... 5QLQuery8.sql* | Table - dbo.Employees* | Table - dbo.Customers® | Summary = x
I_J ’a ’=’ SELECT Customers.CustomerID, Customers.CompanyName, Customers.Address,
- FROM Customers, Emplovees
= l_J E;t where Customers.City—='London' and Employees.City='"London'
L& 4 [ | L
[ Results | 3 Messages
ComparyMName Address EmployeelD  FirstMame  Title City -
7 B's Beverages Fauntleroy Circus 7 Robert Sales Represertative  London
i3 B's Beverages Fauntleroy Circus ] Arne Sales Representative  London
) Consolidated Holdings  Berkeley Gardens 12 Brewery 5 Steven Sales Manager London
10 Consclidated Holdings  Berkeley Gardens 12 Brewery & Michael Sales Representative  London
11 Consolidated Holdings  Berkeley Gardens 12 Brewery 7 Robert Sales Representative London [
2 Consclidated Holdings  Berkeley Gardens 12 Brewery 9 Arne Sales Representative  London
13 Eastem Connection 35 King Gieorge 5 Steven Sales Manager London
14 Eastem Connection 35 King George & Michael Sales Representative  London
15 Eastem Connection 35 King Gieorge 7 Robert Sales Represertative  London
16 Eastem Connection 35 King George 9 Anne Sales Representative London
17 Morth South South House 300 Queensbr... 5 Steven Sales Manager London | =
18 MNorth#South South House 200 Queensbri... & Michael Sales Representative London
19 Morth South South House 300 Queensbr... 7 Robert Sales Representative  London
20 MNorth#South South House 200 Queensbri... 9 Anne Sales Representative London
21 Seven Seas Imports 90 Wadhurst Rd. 5 Steven Sales Manager London
22 Sewven Seas Imports 90 Wadhurst Rd. & Michael Sales Representative London
23 Seven Seas Imports 90 Wadhurst Rd. 7 Robert Sales Representative London
24 Seven Seas Imports 90 Wadhurst Rd 9 Anne Sales Representative London -
- [ [ ] »
< s @ Query executed successfully. TOSHIBA-PC (9.0 RTM) toshiba-PCltoshiba (52) MNORTHWMND 00:00:00 29 rows
Ready Ln3 Col 24 Ch 24 IMS

Figure 4: result query statement for two tables by Northwind and pubs are sample databases
SQL server [7]

From the previous example was the execution time of the query is equal to the values:
Execution time by MLMQ tool = 00.00.35 Milliseconds.
Execution time by SQL server = 00.00.00 Milliseconds.

o Example 3:
Querying with Multiple Relations:

In this example given data from the SalarySys_database application, we show the query
statement with two tables and two conditions by the MLMQ tool.

r 3

T - =AM % . o ™
Bl ( adaiy] dal | e i

¢/ e s ‘ & ‘

DegreelD Address Name DepMame BankMame
5 Gyl | snl plne ene el pudl

8 Gl o wealas s el pdll Gl gl

k] a3l | amaf pulill of Al el il gl 5l

i 8 sl Al apame i sade o e T

. | 15 ----> duili pllo

Figure 5: query statement for two tables
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Table - dbo.Banks*» TOSHIBA-PC.Salary... - SQLQueryJ Execute (F5)[. 4o Departments® | Object Explorer

¥ X || Properties
SET STATISTICS TIME COM | R ]
DECLARE @EndTime DATETIME + || | Current query window options
DECLARE @StartTime DATETIME M
SET @StartTime = GETDATE (
B Status
-—... code here to be measured for duration = Current Status Query exed
Execution Time 00:00:00
SET @EndTime = GETDATE | Rows Returned 5
Server
PRINT 'StartTime = ' + RT (VARCHAR (30) , @5tartTime, 121) SpID
PRINT ' EndTime = ' + VARCHAR (30) , @EndTime, 121 User 2-Pd
PRINT ' Duration = ' + RT (VARCHAR (30) , @EndTime,114) + ' (hh:mi:ss:mmm)' Version 19.001309
select BankName , DepName, Name, Address, DegreelID
FROM Banks, Departments ,Employees
where BankName='Z,3133! s, Ll=33l'and DepName=', JLaJl puill'and Address="i,y1 311"
4 m "
3 Results | [[3 Messages
{No column name} -
1 i0 i
DepName Name Address DegreelD =
1 ol il el el seme &sld 5
2 ool el zeal anlil i plls &gy 8
3 A gl il ppms g seme s Al 8
4 Ealfgylal ol el allessslizies  EZlf 8
@Quew executed successfully. TOSHIBAPC (3.0 RTM)  toshiba-PCitoshiba (52) SalarySYS_data 00:00:00 5Srows

Figure 6: query statement for two tables by SQL server

From the previous example was the execution time of the query is equal to the values:
Execution time by MLMQ tool = 00.00.15 Milliseconds.
Execution time by SQL server Engine = 00.00.00 Milliseconds.

e The Evaluation Results
To measure response time in all computer programs, there is only one method by using
variables the first calculates the time before entering the function or procedure, the second
calculates the time after the exit from the function or procedure, finally, the difference
between these two variables is the answer. Then will find the average response times for
performed examples. To calculate the average response time for queries of the database
by the MLMQ tool [6] following two equations:
Sum = time query for example 1 + time query for example 2 + time query for example 3
Suml = (00.00.01 + 00.00.35 + 00.00.15) = 00.00.51 Milliseconds
Sum2 = (00.00.08 + 00.00.00 + 00.00.00) = 00.00.08 Milliseconds
Av query response time for MLMQ tool = sum1/n =00.00.51/3 =00.00.17
Av query response time for SQL server = sum2 /n = 00.00.08 / 3 =00.00.3
Where:

Sum: summation of tree queries example

Av: the average
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N: number of different queries example

From preview an experiment and equations showing a set of results flowing next tables:

Table 1: Query evaluation of the MLMQ tool with SQL DB applications

Tools SQL Server MLMQ
. Management Studio
Metrics
Response time 00.00.3 m.s. 00.00.17 m. s.
Storage Capacity 1.28 GB 5.17 MB

Now we will be shown the metrics from the preview table of query evaluation of the
MLMQ tool with SQL server DB applications to compare between them.

Metrics SQL Server MLMQ tool
Response time 00:00:3 0:00:17
Storage Capacity 1.28 5.17
I \
| |
600 - || s 12:0017 - [
[ |
5.00 [ |
00 \ oa 12:00:13 4 [
B sQlserver mSQL Server |
3.00 | -00- |
i - | EMLMQtool | o 0003 7 EMMQtool |
o i1 MLMQtoo |
i ‘ ) , o 12:00:04 - ) MLMQ tool \[
s \
0.00 -+ SQlserver | = 12:00:00 - sQL Server |
Storage Capacity ‘ Response time [
|

Fugire7. Comparative between metrics for Query evaluation of the MLMQ tool with SQL DB
applications

The MLMQ tool evaluation vs. other tools

The verification of the tool is achieved by comparative analysis between the output of

Active Query Builder [4], or EasyQuery.NET tools, MLMQ tool, and the original query
results of the SQL server introduced.

o Simple examples of variant DB query tools

Many DB tools work like SQL servers. As a result, we apply our tool to the same

concept, as illustrated by the screens below: This screen shows how to execute a query
in Microsoft SQL Server Management Studio.
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(& Microsoft SQL Server Management Studio

File Edit View Project QueryDesigner Tools Window Community Help

! =y

Object Explorer = & X Table - dbo.Users” | Table - dbo.DrugsOrders” | Summary | =
Connect~ | 4] 2 2 -

U Z _
= (@ TOSHIBA-PC (SQL Server 9.0.1399 - s = [ DrugsOrders |

=) _Jl Databases
@ [ System Databases
@ [ Database Snapshots
4 |J AdventureWorks
@ |J AdventureWorksDW

Pharmacy_ID

| ¢ |requestDate

| # Drugstore v
i) 4 Database Diagrams < sl ’
= (3 Tables Coumn Alias Table Output  Sort Type Sort Order Fiter or... or.. -
& [ System Tables TypeD Users @ <13 1
# T3 dbo.DrugsOrders DrugiD DrugeOrders (9]
@ =3 dbo.PharmaciesAcco - =
# =3 dboUsers i Juoevees: | W
5 Ol Views » RequestDate DrugsOrders 172} |2
) 3 Synonyms Pharmacy _ID DrugsCrders | i
# 3 Programmability Type Users 7]
%) ([ Service Broker ]
3 (3 Storage ]
= 3 Security i - ‘ . =
© | J NORTHWND P e — o= o = - o
5 (@ Pension §§L§MCT Users,UserName, Users. TypeID, DrugsOrders, DrugID, DrugsOrders. Qty, DrugsOrders.RequestDate, DrugsOrders.Pharmacy_ID, Users.Type
Users CROSS JOIN
® | students DrugsOrders
@ 1§ tommor WHERE  (Users TypeID < 13) AND (DrugsOrders.Qty < 35)
# | J University
4 | Gelov
2 OB Security ‘ UserName TypelD DruglD Qty RequestDate Pharmacy_ID Type
%) [ Server Objects ’ 1 2 32 2
3) 2@ Replication slos 12 21 32 2
[ Management Wl 1

3 Notification Services
2 SQL Server Agent (Agent XPs dif |

5 @

« in » 1 4.0 b M Cel is Read Only.

Figure 8: Query with two tables by SQL Server

The next figure shows the dbForge Query Builder for SQL Server about a medical DB
application [3].

9] dbForge Query Builder for SQL Server - Drugstore_dbo_Us:
File Edit View Database Data Tools Window Help

eﬁgﬂlj'gﬂ|_a_5| - |

i Connection Drugstore. TOSHIBAPC ™ { )

Datal Explorer - Drugst = .j Drugstore dbo_DrugsCrders ].j Drugstore,dboﬁUs-ers*] w < X
SRR NN BNt RS T e s W ECig W === [ N
e

-, TOSHIBA-PC

él___r Drugstore. TOSHIBA-PC User ID User Mame Password Type Type ID
7 [ AdventureWorks 1 oLl 12341234 |l as, o 11
it [ AdventureWorksDW 2 slos 23452345 |4 iSyell duan all| 12
-1 Drugstore 3 P 12312345 |j0 dlaa, = 13
Tabl :
E-a anies 4 azxal 12345678 |pulladas, o 14

-3 System Tables
= dbo.DrugsOrders

3 dbo.Pharmaciestce| ([ |[ 4 | Record 10f 4 E]E]E]« x| < ;

= dbo.sysdiagrams ’—l .
= dbo.Users = Data| = Ted | A

L[5 Views Data - Drugstore. TOSHIBA-PC - Drugstore.dbo.DrugsOrders

i el @ = JFESIE]) %

G- master Pharmacy ID  DrugID  Qty  RequestDate

g::: moddsl b1 23 44 |3/2/2000 12:00:00 Lo
- ms

- [ NORTHWND 2 21 32 [4/3/2001 12:00:00 Lo

- [ Pensian 3 32 59 2/5/2001 12:00:00 Lo

B0 tempdb M || 4 | Record 1of 4 mm q[q (%) 4

- [ tommor

- [0 University QOutput

- [ Universityl iﬁGenelal“ . Data | %}SQL Log

Figure 9: dbForge Query Builder for SQL Server

The figure displays data from a medical DB application by the Flyspeed SQL Query
tool [8].

322 Copyright © ISTJ b sine aodall (353
4ill 5 a lall A0 sal) dlaall



cila glaal) 4 (391 alall i gal)

@ gty p glll 3530 Rl
=& G gulal) a gle g el S
S T S Al 30 Ay — il el 5 08 ISTA™
22022/2/22-21
{85 FlySpeed SQL Query - [New Query’] =
@ Connection  Query  Edit Options  Window  Help - ||
b o2 i e - @Neweuey I H g R
Lol ojle X0 ] gl g jlse » - Brecute
| Queries - —
3 (3 Drugstore ) Query | [ Data View |L‘5'J Print View | = Query Stats |
| Tables b M | 2 | | A= =N E R I% Records: 4+
) (5] dbo.DrugsOrders ¥ UserName Type UserlD | Typeld Qty DruglD | Pharmacy_ID RequestDate
+ || dbo.PharmadesAccounts .
» R it a5 1 1 2 2 4/3/2001
+ || dbo.sysdiagrams . )
5[] dbo.lsers slas ﬂg_,S:mJI a1l 2 12 32 21 2 4f3/2001
5 B Views aaLud aall a5 1 11 0 43 4 3j1/2002
slos a8 )| i aall 2 12 20 43 4 3f1/2002

+ =8 System Views
= [ Table-Valued Functions
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Figure 10: Display data from DB tables by the FlySpeed SQL Query tool

V. Comparatives between variants of DB query tools
Finally, we perform a comparison between the tools based on some metrics. Now we
will be shown the select queries from preview query tools such as SQL server DB,
FlySpeed SQL Query [8], dB Forge Query Builder, EasyQuery.NET, or Active Query
Builder Tool, and MLMQ DB Tool[6] to compare between them.

Table 2: compares SQL Server, FlySpeed SQL Query, dbForge Query Builder, and
MLMQ tools

Tools FlvSpeed dbForge
Metri SQL server 5 { pee Query MLMQ
QLQuery | Bider
b b Ease for the English English comfort for
the native language . Arabic
English Language Language
language Ease Ease language
students
Accuracy of Same Same Same Same
information information information information information

VI.  Conclusion

Database systems and CASE tools are critical issues in today's information environment.
used to facilitate the discovery of relevant information with less searching time, easy-to-
use information, and interoperable and publishable data. A good database management
system (DBMS) has some sort of data dictionary or metadata, and SQL Server is no
exception. SQL Server's MLQL Tool has two sources for us to view the metadata, namely
INFORMATION_SCHEMA views [5] and SQL Server Management Objects (SMO).
The current research concentrates more on the objects related to tables and queries.

The technique of evaluation is based on a quantitative analysis of characteristics related
to CASE tool usage and general quality functionalities. A comparative analysis of the tool
with its peers is performed, and some essential criteria are used, namely query response
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time, Meta DB access time, and completeness. Due to the limitation of the paper, we have
compared the tool with more than 2 queries, but we have selected just 3 queries to save
time and accuracy. The select statement is used to retrieve data from a database table. The
set of data or information retrieved via a select statement, as a result, is set like a table. A
result set consists of rows and columns by where condition.This paper has been tested
and evaluated at this stage of the MLMQ tool with some examples to achieve the major
tasks, first task is to make the tool easy to use based on the native language, the second is
response time, and the third is the accuracy of information. This paper introduced a
presentation and discussion of several examples.

VIl.  Future work
As a future outlook, we propose to consider the internet of several web applications
where end-users will be able to access information from the database as well as get
results for their queries from various applications that can be part of organizations that
exist around the world.
Extending tools work for any new foreign language. At present, the tool works in dual
languages, namely English and Arabic. On the other hand, the database tables are
necessary for multilingual processing in DB applications. However, in the future, more
languages could be supported.
To increase MLMQ tool efficiency, we may have to use strong indexing techniques and
symbol table representation as used in compiler design. In this case, database
management can be used dynamically as a physical memory representation. In this case,
the MLMQ tool will work much faster and more efficiently. The other side would be too
focused on improving and adding more than database applications like Access and Oracle.
They can also add stored procedures (functions) and views, which would improve the
retrieval of information from database systems.
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Abstract

For a long time, government offices have been associated with long queues and slow
services. In fact, people often have to clear their entire afternoon just to receive services,
and it can get frustrating.

Government services are like a vicious cycle of unending processes, and web-based
appointment systems can help agencies streamline processes and simplify business
operations. Welcome to the ultimate guide to online appointment scheduling software for
government offices.

In general, solving appointment-scheduling problem includes simulation and analytical
method. The proposed approach allows hospital to take as a reference to further improve
the appointment scheduling system.

In this paper, appointment scheduling optimization model with C# software. The
performance of the appointment scheduling optimization model is examined in difference
case scenario and performance improvement is realized.

Key Words: Appointly, Appointment scheduling system, e-government offices
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1- Introduction

Government offices exist in large part to deliver services to tax-paying citizens,
unfortunately, a high volume of customers, a staff of overworked employees, and systems
built on outdated technology all lend to the overall ineffectiveness of government
services.

Instead of timely operations that meet the various needs of their citizens, government
agencies are often crowded, chaotic workplaces filled with frustrated individuals [1].
Government agencies are overrun with questions and demands, anyone who’s ever waited
in line at a government office has witnessed firsthand the flood of citizens who need help
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and the subsequent exasperation of employees bombarded with questions without a
moment to breath, day in and day out [2].

However, the high volume of citizens is not the problem, more often than not, government
agencies themselves are struggling to assist the people in their community. It is not a lack
of motivation or a desire to make their services more difficult to attain. Instead, many
government agencies simply do not have the resources they need to provide their services
in a timely, effective manner. Budgetary issues, problems with under-staffing and
ineffective communication across departments all contribute to the problematic
government offices every citizen experiences at one time or another [3].

Scheduling software can provide a solution to the chaotic environment found in
government offices, an online appointment booking and queue management system as if
the one found at Appointly is a convenient tool that eliminates long lines, crowded waiting
rooms, and unhappy customers, with little to no effort from government employees. With
effective scheduling software, government offices can transform their services.
Streamlined processes, effective time management, instantaneous communication with
visitors—these and more benefits of scheduling software can change the way that
government offices interact with their citizens [3],[4].

2- Aims & Objectives

2.1- Increased Organization
When citizens arrive at government offices, they often leave with one common
complaint-a lack of organization within the agency. Citizens enter a crowded workplace
and wait in lines for hours on end, with very little communication until they arrive at the
desk of a government employee. Many times citizens will reach their face-to-face
meeting, only to be told that they do not have the necessary paperwork to complete the
task they came to accomplish. Citizens expect high-quality services out of their
government offices, which doesn’t include long lines and ineffective communication.
With scheduling software, government offices can increase the organization of their
services and reduce the time that citizens wait in line. By switching to a technology-based
system, government offices allow customers to join a virtual queue and wait for their
appointment time, no matter where they are. They will receive real-time updates regarding
their appointment status and can easily communicate with government employees, should
they have questions regarding their appointment. Scheduling software allows citizens to
spend less time in line and simultaneously increases the organization of government
offices by streamlining scheduling processes. Improved Staff Productivity

2.2- Improved Staff Productivity

Most government agencies experience issues with effective time management among
their employees. Due to budgetary constraints, most offices are under-staffed. Employees
are already forced to work in overdrive to meet the demands of taxpaying customers.
However, a lack of organization means that employees are not being used to their full
potential. Scheduling software can help.

With an online appointment system, employees no longer have to waste their
valuable time organizing their own schedules. Instead, all appointments are made through
an online system. Employees receive real-time updates regarding cancellations or no-
shows, and any gaps in their schedule are automatically filled. With scheduling software,
employees can focus on their jobs, leaving all the behind-the-scenes organizing to the
cloud-based system.
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2.3- Streamlined Communication

When citizens arrive at government offices, it is often the first contact they have with
government employees. They have no idea about potential wait times or any paperwork
they might need to complete their appointment. In addition, employees also receive no
information about their customers. If a citizen fails to show up for their appointment,
employees are left in the dark, wondering if they should move to the next customer or
wait for the citizen to arrive. Scheduling software streamlines communication between
citizens and employees, allowing both staff and customers full transparency regarding
wait times, appointment slots, and appointment processes.

Using a cloud-based system, citizens can schedule an appointment, no matter where
they are. In addition, they can join virtual queues, receive real-time updates about
estimated wait times, and request more time before their appointment, if needed.

2.4- Demonstrated Respect

When citizens arrive at government agencies, they want to feel respected and valued.
Long lines communicate the opposite of respect. In fact, many customers grow
increasingly frustrated waiting for their appointment slot, as they feel that their time is
not being valued.

By eliminating the need to wait in physical lines, scheduling software demonstrates
respect for all citizens. Instead of forcing them to take off work and waste valuable time
sitting in a crowded waiting room, scheduling software acknowledges that the customer’s
time is important. It allows citizens to take charge of their own schedule and arrive at their
appointment only when they can be helped, rather than wasting valuable hours waiting
for a free employee. When citizens feel that they are being respected, they’re much more
likely to respect employees, improving the overall mood within government agencies
tremendously.

2.5- Saved Costs

Scheduling software changes the individual experience within a government office for
both employees and citizens. However, it also offers a cost-saving method of
improvement that aligns with budgetary constraints. Since interactive mobile queuing
uses web-based software, agencies never have to worry about frustrating hardware,
updates, or installations. The software saves time and ensures your office continually runs
smoothly, but it also cuts back on pricey IT-related costs.

In addition, the simple implementation of scheduling software can cut down on costs
within a government office. A lack of organization and low productivity often lead to
higher expenses for the company as a whole, with very little results to balance out the
costs. By streamlining communication, increasing productivity, and effectively allocating
resources, interactive mobile queuing systems ensure that the government budget is used
effectively, saving costs for the agency in the long-term.

3. The proposed system (Appointly)

Appointly is an appointment scheduling solution integrated with a queue management
system, which is a solution that makes it easy for government offices to manage
appointments and allows citizens to book, schedule, or cancel their appointments through
a web-based portal. This technology can be integrated with other customer relationship
management tools and is available 24/7, ensuring continuity of services.

Appointly have the ability to send automated notifications to citizens, accept online
payments, and capture scheduling statistics. This enables government agencies to
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streamline their service provision, ultimately resulting in strong citizen-agency
relationships.

Visit Appointment Page

App Welcome
Page

Select Service from
the list

Select Representative

from the list If schedule
not found

Select Date and Time
If schedule 1s Ok

Fill up the

. ; Extra services options
information fields P

Figure (1) Flowchart of the proposed system

3.1- How does it work?

Most public authorities suffer from overcrowding and disorganization, Online
appointment systems centralize the booking process into one simplified management
solution — eliminating the chances of double booking and reducing cancellations, thereby
allowing staff to serve citizens more efficiently.

You set the types of services that you offer, business hours, and length of each service
on the web portal so that citizens can only schedule their appointments within those
parameters, then the software syncs and integrates with your office calendar and provides
citizens with a view of staff availability, citizens book appointments, and they receive
confirmation.
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Once the booking date is near, the citizens receive a notification reminder making it easy
for them to cancel in case they are unavailable, citizens get a booking ticket on the
appointment day and can easily plan their time based on their virtual queue status [5].

With this kind of deliberate planning, government employees can easily plan their day,
improving overall productivity. These systems can also prevent agencies from being over
whelmed by too many citizens on the same day [6].

3.2- How does It improve government services?

It helps agencies address frustrating situations caused by long queues by allowing citizens
to book appointments at the most optimal time. This system also improves government
services through key features such as:

Real-time insights: you can easily monitor the wait-time situations in the offices,
enabling you to identify inefficiencies and solve them in time. You can also use the
customer data on the dashboard to find out your customer engagement preferences and
use this information to send notifications. Real-time data will help you understand where
your inefficiencies lie.

Alerts and communications: Citizens don’t have to be in the office to wait for their
place in line. You can easily send them text alerts to help them keep tabs on their queue
position, such as the average wait time and when they should arrive for their appointment.
This way, they only visit your physical premises when they are almost being served. This
helps reduce congestion in the office [7].

Ability to join from anywhere: customers can book their appointment from various
channels such as the Appointly app, API, mobile device, onsite kiosk, or website. This
gives them the flexibility to interact with the system through the means that they are most
comfortable with.

Operational efficiency: by scheduling their appointment online, citizens are served
immediately they get to your office, reducing the most frustrating aspect of government
services; long wait times. This ultimately improves their experiences and enhances their
satisfaction.

3.3- Main features

» Live calendar syncing

»  24/7 availability and multichannel booking
» Automated reminders and follow-ups

» Self-service rescheduling

* Mobile app and web integration

»  Waitlist management

3.4- Which government offices can use Appointly?

* Ministry of Foreign Affairs and International Cooperation
*  Ministry of Defence

*  Ministry of Health

* Ministry of Education

» National Oil Corporation

» Office of Displaced and Migrants Affairs

» Ports and Marine Authority
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3.5- What are the benefits of using Appointly?

* Helps to Control Visitor Traffic.

» Provides Agencies with Invaluable Insights.

» Streamlines Operations.

» Enhances Employees Productivity.

* Ensures Better Utilization of Employee Skills.
+ Eases Communication with Citizens.

» Enhances Citizen Satisfaction.

* Maximizes Employees Working Hours.

4. Conclusion

The efficiency of adopting online appointment scheduling software is that you’re able to
take control of customer experience by ensuring service predictability. When citizens
book their appointments online, they’re technically in charge of service provision. They
get to decide the time and day they’d like to be served without having to wait in line. It’s
a dream come true for citizens! Government agents, on the other hand, maximize their
work hours and, based on their calendar, know how much workload they should expect
and are able to plan for it. This ultimately increases employee productivity and morale.
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