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PREFACE

The Postgraduate Seminar Faculty of Science and Technology 2016 (KoSiST erly
known as Postgraduate Colloguium of Science & Technology is designed as an ide %rm for
postgraduate students in the area of science and technology to discuss, interact and re ir research
project. The seminar was held on November 7, 2016 at Dewan Tuanku Canselor, Uw Sains Islam
Malaysia (USIM). The seminar has triggered intellectual discussion among students,re
lecturers to improve their research, writing and communication skills. W
carefully-selected theme, “Flourishing Ummah Well-Being through &?

searchers and
ual seminar with
cience Exploration”

aspired competent postgraduate students to present their current res

indings.
KoSiST 16 was held in conjunction with The Exposition on Islami¢ Inn ngva; 2016.

This was to encourage both participants and committees to get in d in innovation progr ased
organization. The keynote speaker for this seminar was The rable Prof. Emeritus DQ%_}aani Bin

Sukaimi, who delivered an interesting talk on “How fo Com?'our Mé on Fime?” which
has been highly appreciated by the participants. ~é\v~

KoSiST 16 has received 32 papers where %r viewgg by the appointed
reviewers based on their expertise. This seminar ding volu

contai@? written research

cover t \req f f géiotechnology, pure and
pplied themn%s, theoretical and applied

maining.l5 pa rsqwere&ected to be published in the

HT) ,té@rst edition journal from Faculty

articles presented during the seminar. The articl
applied chemistry, pure and applied physics

S
o
=

computer science as well as architecture.,

Malaysian Journal of Science, Health and Technol

of Science and Technology. % T
We would like to thank %cipants for_the

this proceeding. Many tha%revimeir insi | comments on the papers submitted to

KoSiST 2016. We are als bted to those hav ed as chairmen, judges and time keepers

during the programme.%spe ial than ?the@izing committees for their endless effort and

(
contributions to the seminar program and to

commitment in maki IS Seminar a success (J
It is our :&'dun‘,t ac edg@\e financial support from Faculty of Science and

Technology, Universiti'Sains Isla Malgysm.
N
N\ S

Editor%
ml a Harun

Fa zuan
Nurlida Basir
Yumn Suhaylah Yusoff
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ANALYSIS OF GELATIN DNA IN SUPPLEMENT CAPSULE SHELL
USING REAL-TIME POLYMERASE CHAIN REACTION FOR HA
AUTHENTICATION

Inayatullah, A.,* Hassan, M. S.% and Husaini, M. A. R.2 s 3

Faculty of Science and Technology (FST), Universiti Sains Islam Mala
Sembilan, Malaysia®?3

Hai, Negeri
Institute of Halal Research and Management, Negeri Sembilaw sia

2

ahlaminayatullah@gmail.com?, mohdsukri@usim.edu.my?, seiggahman182@gmail.com?

ABSTRACT \d,

T
C'ﬁ?s and

Halal authentication and verification in foodstuffs are hi required as they g’ed}Q
sources of numerous products available in the market supphied to copsumers are clear. It
is an obligation for Muslim to consume and use the hal?um 00 present, the most
ideal technique to be used for sensitive detection of pokcine ane.bovine DNAYIN gelatin is
Polymerase Chain Reaction (PCR), due to the hi w ility compared to protein.

This study was conducted to identify the contami of pi supplément product that
using gelatin as a shell wrapping of drug, WiM e PCRt iquebtal of 20 samples
supplement that have halal stamp from this and other riespwere gQIected and tested the
authenticity of halal in capsules gelatin s ecgwas use g émastermix and specific
primer bovine and porcine in the area o%’t hopdrial cytochrofe*B. The purpose of this
study was to determine the specific ani at was.used infgélati sule supplement. A total
of 20 samples of supplements that haveshalal logo iffereht Countries were tested using
SYBR green mastermix together \AW ificiprim ine (pig) and bovine (cow) to
detect the present of porcine bovine DNAin th rea itochondrial cytochrome b. Six
(6) samples were tested positl%o rcine Usin cificsgrimer porcine in real-time PCR,
re teste '

2
but only four (4) samples we h n@‘ahner bovine was used in the same

d Vv ‘
technique (real-time PCR \ ' GEJ\
Keywords: Gelatin, su me ,reeﬂfh'% ?R,('I-)@(Sr.

&
'
%, O
1. INTROPUCWON g ) \&
NS %

N
The dete@the pig contaminaﬁ%s’)becomes essential to ensure the safety and halal.

Percenta uction of gelatin in the world in 2006, is still dominated by pig gelatin, with

45.8%, coming from pigskin and 28.4% came from cowhide. Many studies have been done on
roperties, applications and gelatin structure (given the breadth of gelatin uses). However

gelatin from different sources can be very similar in terms of physical and chemical properties

and it is difficult to distinguish between gelatin from halal and haram sources (pig) (Nemati et

1
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al., 2004). The analysis based on chemical had been done to analyze the content of gelatin in
order to detect of halalness with mass spectrometry (Zhang et al., 2009), Fourier transfor

infrared (FTIR) spectroscopy (Al-Saidi et al., 2012) and sodium dodec \N1ate-
polyacrylamide gel electrophoresis (SDS-PAGE) that was combined with princi (cﬁponent
analysis (PCA) (Nur Azira et al., 2012) and they was considered not sufficiently effective in
detecting the source of gelatin from pigs and cows. Analysis of the soft €apsule shell in
commercial products has been carried out using high performance qu\u&éhromatography
ivatization method (OPA)

sisPof amino acid profile
ma ewﬁn cow.
sadvantage o trvas.e_\@! ods

was caused by protein analysis, where the protein is ble ip at and pl;t-extreme
Y

(Widyaninggar et al., 2012). ? \ \&
Analysis using Real-Time PCR or quantitat@(qPCR) ed @3& combination of
traditional PCR detection, using "end-point: with uiw ecti

(HPLC) based on the amino acid profile with ortho-phtalaldehyde

- 2-mercaptoethanol (MCE) and chemometry technique. The

with chemometry technique could classify soft capsule shell that

However, PCA could not classify the products from market.

QMechnology to record

the accumulation of amplification at z;$ acr}. i xn é%e (Smith and Osborn,
2008). With this method, we can obse ctly the result of a cation or reproduction of
DNA fragments. This method can aIsStter [ once ion of DNA contained in a
sample by measuring the incre oWesce’-ln&:‘quce yes when bound to the double-
stranded DNA. Thus, analysis%l ge% i ehl{[}me PCR is a method that is simple,
reliable and trustworthy ( M 20]1). é’

A 3

NS

In this study, the &2 amindtio {hoﬁ'j(h} gelatin product was developed using
Quantitative Poly. hain/Reagction ( -éGR) method with the assist of SYBR green as
the fluorescent dyet Tfe halal ryeé i d or beverage product is something that must be
enforced to @e a sense of securit@d confidence to the consumer (especially Muslims).

At the Mhalalness is not the priority in the pharmaceutical industries, because the

comp armaceutical industry is still using pig as the raw material in capsule gelatin and
the thing is they declare that the product is sources from halal material (cow) (having
ha 0). In the next future, people will be more observant in address the halal product (food

and beverage).

N



ZAH SAINS DAN TEKNOLOG!

PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

2. METHODOLOGY

The extraction and isolation of gelatin capsule used Agilent porcine detection Kits tha sists
of nucleic acid binding buffer (25 ml); high salt wash buffer (24 ml), elution buffer {10 mM
Tris-HCI, pH 7.5) (12 ml); DNA-binding spin cups and 2-ml receptacle tu 50 each); 1.5-

b%.buffer (2x5
ml). The DNA was analyzed at wavelengths of 260 nm and 280 nm. th of instrument
(DUO BioDrop) would be obtained was a DNA concentration dat im of ng/ul and data
of purity DNA with ratio of A260 and A280 (BioDrop, 2012). '

N,
The samples were diluted and tested by real time P(%qment Appl d'B‘i@‘sgms

StepOnePlus) with bovine and porcine specific primer ( e et a‘b, 07), and WStermix
Sso Advanced SYBR Green. All 0.2 ml PCR tubes WerWef ina 3@%” Rotor.
Amplification was carried out at 95°C for 10 min Mre-deﬁ?tura n stage to ensure all of
double-stranded DNA become single-strande %40 cycle

10 seconds and 55°C for 45 seconds (annealing stage). 1T
real time PCR.

Component @;n (LM) } ] Q&/olume (ul)
Master mix - o‘-u./ ) 3 10
Primer Forward \ & \ D4
Primer Reverse'& 5

ddH>0

g N
DNA template 3 l O 5
Total VOISQ I >0' f(') 20

ml collection tubes (50 each); Proteinase K (2 x 0.5 ml); Proteinase K digest

C( uration step) for

su product, might be seen based on the results of amplification plot ad melt curve
sisiin real time PCR. If the DNA on a particular sample might be amplified with the
primers porcine, it could be concluded that the gelatin on a hard or soft shell capsules are

derived from pigs. Likewise, if a particular DNA sample might be amplified with the primers

3



the curve it could be seen that the value of Cp (Crossing Point) of each DNA iﬂk( erman

et al., 2004). %

4. RESULT AND DISCUSSION \/

The amplification of gelatin DNA in supplement had been use@e P I{ technique with
ion, eal

SYBR Green method. The study used primer concentrat ing t ature, the
concentration of DNA template and the number of cycles tha been bptim e'i é@Vance
so it could obtain the accurate result (1zzah, 2014). Ampli ion ofy1e solate DNQ(-sampIes

using bovine primer is done as many as 40 cycles (Rochm& increase of@’fplification
curves is marking an increase of DNA concentr Wt was\paired with<eprimer in PCR
(Figure 1). The increase of curve was due t %ancemen luor, <"’ent in which was
bound to double-stranded DNA. Fluoresce mas ucegh is ro,QQrtionaI to the amount
of template DNA that was amplified ([@%I.,g& c;\\
S p e
Amplification product had been indjcate atlr S wereqécected for bovine and porcine
orm

. Th@h sample had melt peak curve

with the temperature almost equally betweed” dheUSlOC). The curve of amplification

primer that based on the curverthat Rad been

plot increase is shown in t Mases: fhe initial phas ponential phase or peak and plateau
., 2008).T cur\éémplification would answer the problem
elatinfro ypplémynt that had halal logo is free from porcine

DNA or not. As ous discussions, ~éls\\&i‘l‘ucrease in amplification curve indicates the
positive result le. & o

N
Ry, S

From th QNE of the amplification cu\rve is clearly visible only 10 samples had amplification

phase or stable (Vaer

D,

statement whether th

curve ar (Table 2). The sample is S1, S2, S4, S5, S6, S12, S13, S14, S17 and S18. In
samp , 94, S12 and S 18, the amplification curve forms from two types of primer (Bovine
an ine). In sample S2, S13, S14 and S 17 only forms of bovine primer and sample S5 and

S6 is only formed of porcine primer. From the Cp values that had been obtained, sample S1,
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S4 and S12 of both primer tests, had concentration of bovine is higher than porcine DNA. This
is because the Cp values of bovine primer were smaller than porcine primer. But, for sample
S18, the concentration of porcine is higher than bovine DNA, because the Cp valueS o cine

primer were smaller than porcine primer.

Amplification Plot

ARn
2
o

0251 —
0001 =—— — <
0.25
o 2 & & & 10 12 12 18 1a 20 22 22 2 28 % 2 3¢ 3 @ 40 &
Cvcle
Amplification Plot
2.00
175
150
125
g 100
<
0.75
050
/
025 I\ AN
| NS
0.00{ E——t— >l
0.25

G 2 & 6 8 10 12 14 16 18 220 22 24 26 23 0 IR 3¢ I\ 3] 0 2

v ~7
- P M AT
Figure 1: {pll ati bowr@_g d porcine primer.
Mechanical detectlo; ; aI rigi gu*lyﬁn)(‘réod products is very important because it

associated with h nomics a QEJA safe and lawful source is a major concern,
gorlt

especially in with usllm population. Methods of detection and
|dent|f|cat|o aI sources usuaII s protein analysis but the method has a drawback
and coul be done if the samplﬁ’fave form of raw material and requires quite a lot of
sampl he accuracy is very low in a state of overcooked sample (processed meat). The
resu is study indicate that the use of specific primers pigs and cows that was designed
by e et al. (2007) for the identification of the animal origin in supplement capsule shell



PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

was proved to be sensitive to detect the fragments of pigs and cows only on samples that have
the level of DNA concentration is 0.0001%. Y '

Table 2: The data from spectroscopy UV/VIS and real-time PCR. :' ,

Sample Concentration Purity CtBovine  Ct Parcine
(ng/pL) (A260/A280) (Mean) (Me
S1 5.053 1.655 30.02 5.9

S2 2.876 1.533 36.98

S3 2.898 1.527

sS4 3.924 1.342 34.11 C4.(8)é

S5 5.142 2.400 - 3

S6 6.954 1.404 - ;tu\d

S7 3.543 2.296 - ' X"

S8 3.499 1.460 )| &
9 2,673 0.563 - § -
510 3.234 0.324 . e \/‘T
s11 5.146 1.636

S12 4.872 1.696
S13 4.419 1.827

S14 4.664 1.\
S15 2.634 1.435
S16 1.982 %
S17 1.876 67
S18 3.245
S19 4.487 \ 34
S20 3.278 1.3(;,|9

5. CONCLUSION co : 2

developed from cytoc %b gene C e use@ identify the presence of porcine and the
¢

mixtures in gelatin hellg by using £a|6 PCR technique. Porcine and bovine primer

that had been te thefo mefrcial supplement, four samples positive for bovine primer,
two samples mor porci pri&er, fgUr samples positive for bovine and porcine primer
and 10 sanﬁ&egative for porcine@ bovine primer. The research funded by Universiti
Sains Isl Maysia through Research University Grant Scheme is gratefully acknowledged.

S
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PROTEINS IN THREE MAJOR EIMERIA SPECIES CAUSIN

COMPARATIVE ANALYSIS OF SURFACE ANTIGENS (SAG;
COCCIDIOSIS IN DOMESTIC CHICKENS USING BIOINFO% C

APPROACH

Manaf, Z.,* Ramly, N. Z.,2 Wan, K. L.® and Firdaus Raih, M4 %

Faculty of Science and Technology (FST), Universiti Sains Islam Malaysia, ‘Nilai, Negeri
Sembilan, Malaysia'
National University of Malaysia (UKM), 43600 UKM Bangi, SV& Malaysia®*

4.

ABSTRACT ’ _S

za52zm@gmail.com

Eimeria species are one of well-known member of phylum Apicompléxan that widely studied
and cause severe intestinal disease coccidiosis. This i n has<been’sugge involve in
tries (%&2 kinase and
S

host-parasite interactions including surface antigens (SAGs
micronemes (MICs). This study uses bioinformagics oach yse sequence, to
generate three-dimensional structures of S arried mpaé-ve sequence and
structure analysis of SAGs from three major 1a species. 89/ 39 and 16 SAGs
sequences were identified expressed in Eimeria te ; ia~maxima and Eimeria
acervulina, respectively. BLAST search %led ) quences Similarity showed more
than 40% residue identity of sequences to SAG fami in Eimeria species only
with no close homolog in PDB databaseS®Multiplessequence ali

T-Coffee server and Jalview progr%or uencg=alignment editing. Then, the
phylogenetic tree was constructed ther fanal tion homology identification
using PHYLIP 3.695. A total 26_SAGs sequencejfram, Eiqieria species were selected as
representative of three subfamilies suggested.presenee,in all Eimeria species for structure
generation using SWISS-MODEL"and Id se@ . PROCHECK 3.5.4 was used to
of pro@n structures display in Ramachandran
With@h-resolution structure showed the good

aa&ed for model visualization and analysis as
?:; ndran plot result indicated the average

well as for structur

percentage of fav@'_ ini ria species was 73%.
Keywords: A 'wxa, Ein{e spgciesy;?ﬁace antigen, protein structure
N
&
1. I DUCTION

chnt Issues About Eimeria
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Eimeria, Toxoplasma, Plasmodium and Cryptosporidium species are well-known member of
phylum Apicomplexa that widely studied and cause several severe diseases to humankingand
animals such as coccidiosis, toxoplasmosis and malaria (Frélich et. al., 2011). Apico Xan
parasites can be very difficult to remove once attached to the host cell. They evelop and
manipulate host defense immunity to protect themselves from immune att Boulanger et.
al., 2010). Seven Eimeria species include Eimeria tenella, Eimeria &tﬁx, Eimeria
acervulina, Eimeria maxima, Eimeria praecox, Eimeria brunetti and Ei a mitis infected
specific region of intestinal organ in chickens and lead to serious,bleeding, weight loss and
even death (Barta et. al., 1997; Blake & Tomley, 2014). Wi he ,'seve Eimeria,
Eimeria tenella, Eimeria maxima and Eimeria acervulina have ide thnsgg in

the most infection (Shirley et. al., 2004). Many studies h@ suggested t t’h(.e_\@-cell
r i

invasions involve the surface antigens (SAGs), Rhopt se jand nfts{onemes

(MICs). SAGs and SAG-related sequence proteins (SR%n.c domai@'ﬁembrane-
bound proteins tethered by glycophosphatidylin w ) n&'
;'zol

Toxoplasma gondii on surface of invasive \ es and
(Tabarés et. al., 2004; Lekutis et. al., 2001; Jung et."al. DK sp rml., 1984; Tomavo et.

~2004 3
al., 1991). Range of GPI sequences in SA§ of m%riéfa re a@t 20 to 36 amino acids.
hi

There are three subfamilies of sag ge Imeria spec s'\?vhig(ﬁ)%agA for all species, sagB
for Eimeria tenella and Eimeria necatr i or th er species include Eimeria
acervulina, Eimeria maxima,gEimeria praeugjvqria netti and Eimeria mitis. The
presence of the sagA in all E%species& ted tt@t sagA involve in core function of
SAGs protein while the s Nﬂ sagq m invol{&"m specific function for each species

(Reid et. al., 2014). Total o Gs inytdentifiedvso far varies for each species indirectly
have different level enicity ( q‘;elt 731976).

N

In the present%;e hav d,vbioi@matics and molecular modeling approaches to

analyse SAGS Sequence, to generate @ee-dimensional structures of SAGs and carried out

compara 'Muence and structure arhysis of SAGs from three major Eimeria species, which

are Eimeriastenella, Eimeria maxima and Eimeria acervulina. This method can be the key to
ident entire family Eimeria species and give better understanding of the role of surface
an n Eimeria.
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g
A

All the protein sequences were retrieved from the European Nucleotide %/e: Eimeria
to

total 89, 39
and 16 SAGs sequences in Eimeria tenella, Eimeria maxima and ria acervulina,
Emo

2. METHODOLOGY

2.1  Retrieval of the Protein Sequence

tenella Houghton, Eimeria maxima Weybridge, Eimeria acervulina Hough

respectively were opted. Average length for all SAGs sequence is231 zilcids.
2.2 Sequence Similarity and 3-Dimensional (3D) Template Se .\d. NS

! _\"}
Each of SAG protein sequences was search against the ional Center f Biot?ehnology
uence si

Information (NCBI) protein database using protein blaRblast \foq sﬁflarity and
3D template search. BLAST search showed m Mm% i idenﬁ& of sequences
ecie> cI@omolog in PDB

belongs to SAG family member in Eimeria\ only
databases. c \T
y e,
2.3 Multiple Sequence Alignment@oge ticT etoiggﬁction
N
Multiple sequence alignment @sa) d phylogenetic tree truction are fundamental tools

in molecular biology. Sequence ali nment\u SAG,@;oteins were constructed using T-

., 2000) ahd Rn allyé\{ad using Jalview version 2.9.0b2

en, i or-jé‘rﬁg phylogenetic tree constructed using

PHYLIP version 3. sensteih y}rcrﬁm 1996) to determine relationship between
surface antigen (S@menc withi
&) ! v);'

2.4 Thr%ensional Structure P@‘Iction
NS -

From ed edited alignment and neighbor-joining tree constructed, a total 26 SAG

p@ere selected as representative of three subfamilies that presence in all Eimeria species
ass earlier for structure generation using SWISS-MODEL and CABS-fold server.

,aq

Coffee (Notredame et.
(Waterhouse et. al., 2009).

E.tg a, E.acervulina and E.maxima.

11
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Another reason for SAG proteins selection is because there are missing residues that supposed
to be conserved across the family and to see how the missing residues affect the 3D strwxra
For SagA in Eimeria tenella, seven SAG proteins were selected from sixty mer% ilst
five for SagB subfamilies from 28 members. As for Eimeria acervulina, three Wereselected
from thirteen members as representative for SagA subfamily, one (eah_44 for SagB and
two (eah_59950, eah_59200) for SagC. Last but not least, five (emwey_592&r§vey_597lo,
emwey 52810, emwey 52830, emwey 5490, emwey 43380) were seNd for SagA in
Eimeria maxima and two (emwey_ 58360, emwey 35570) membe amentative for SagC

subfamily. All selected SAG proteins have been summarized i Table 1

@
25  Model Validation and Visualization é [ _{.)\Y'
’ b &

PROCHECK 3.5.4 was used to validate and check ster M | quali@\h’of protein
structures display in Ramachandran plot. More r. Wclust
gpr’du

wed region with high-

resolution structure showed the good quality hi 1.9 was used for

model visualization and analysis as well as Er structur w ttersen et. al., 2004).
| | iy W
Table 1: List of representative of e\ amily for d@lmqih’three Eimeria species.
Eimeria SagA I agB N SagC

species | 0
E.tenella  eth_34955, eth 1077 \}et 80, < eth_8690, -
131 3

eth_10795, et\?gggz, " 13174.eth_13160,
eth_2433m 10, | SAGHES
eth_lO%\) S
!
E.maxima emW% ; ’ : CO _ emW€y_58360,

emwiey 59710, @) emwey_35570
%283 ) ‘é\\
%_528 : E 4
.\.em y 5490, emwey_4%3)§3.
E.acervuKe h_6790, eah_15110,\ eah_44370 eah_59950, eah_59200
eah_11670

Nj
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g
D

In this section, we evaluate the amount of cysteine residues presence ir?quences of
bond. T

3. RESULTS AND DISCUSSION

3.1  Sequences Analysis

Eimeria species, as cysteine is unique amino acid that can form disulfide he cysteine

residues in proteins play an important role in protein folding, stability ane¢function (Hogg,

2003; Cheek et. al., 2006; Schmidt & Hogg 2007; Thangudu et. al. O(unes et. al., 2010;
Borloo et. al., 2013). '
.\d' -

As mentioned previously, there are three subfamilies presenc imeria SAG rcfei cent

genome analysis stated SagA and SagB consist six conserv ystein‘os hil Sag(izsonsist of
four conserved cysteines (Reid et. al., 2014). As showanr and Sa@'subfamily

consist all six and four conserved cysteines, res W WiFF\in hree amilies, only
stein

SagA subfamily has missing some of conser es indi inr ow as shown in

emains urMown. Hopefully, the

Figure 1. However, the cause of missing cysteines
models generated could be used to su@ pogsmn Afb provide significance
beneficial information. Aj “ <2~'

X

13
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AB_SAG41/1-271 ] ’ GTLEX XT K- 5 138
ETH_0B690/1-267 FSLALSLRSGTGESOQNSE RENLE VALR g LRTLAX XKIGK. 136
ETH_0B680/1-264 FSFALSLRSGT VA SOKNIL SENLE . FURSENLKGLLRT LAE TNGEE VTE SLTTI WY~ - = = m = m = = = -] DNPA A GXD. 134 SagB
ETH 13160/1-276  ESLALSLCSTTEVSQDSRLGH TLF VS < TAKGLLEA LX) 5: ERVOGATA EFA Wi.g 137
EAR_44370/1-477  COOQOCOOCORKQOPP Q' \ [XRTARLD THYSPLKS 307
ETH_13174/1-240 CS L RREGLNGL LNELN’ QPEARSG- M AXARNKSPYS 106]
ETE 34955/1-255 -ML xru.vu‘m.m - YRARL vD oG A NPFXE 108
ETH_24335/1-227 u&mvzmﬂ { FAITFUAL SVE 1§ VE AGLDPFTT! -¥1 DVVYRRE 117)
ETH_10840/1-176  «evevcev o ou -MSLPCON KN ASE SANVTG -~ - - - - - T} EL XEMT 75
EAN_11670/1-261 AREA -~ - - -GL RPF" WK 109
EAH_15110/1-225 LSKL e -y CDP TYRD 153
EMWEY5490/1-236  NGUKPESLAATAYFLLAR- «= = nn = e <o GATAGA VKS-T. DPAYQL PITHRSTT PP- TTHR: 101
0/1-78  RRFCFAVL AL ¢ = BXF T 78
52810/1-364 ALPEP O - =~ L EREL -Grexr v 16 SagA
ETH_10775/1-241  mmemmmm e M IRL VP PL VUV LGP RGRKKf = - =~ —m e -FTEMNEN m 18 81
ETH_10795/1-215 ) 64
EMWEY41380/1-118 m A D~ -~ ~GL! AYEDY 84
EAE_06790/1-104 - (A xvA 31
ETH_34992/1-202 LG SGS VANP---RLEA L ¢ 50
ETH_10750/1-231 WTPRLLE TP LLL VPV FYGEX BANTUNHL - -~ QT IMKENEES -~ - - - TEAEQLK 71
10/1-193
10/1-215
EMAEY58360/1-239 -MRPFFXTSALCHLA LR 1 N 1051
EMWEY35570/1-241 CLVA NI NSLERKSTLEE LNT SR A= == =mm = mmm mmm mm mmm ol LG HYTLDKTELNTGY SKARGPDYR 110
EAH_59950/1-241 16D 73 SagC
EAK_59200/1-198 HINEV! 16D 78
370 annnn 380.......390.......400 410.......420.......43q....... 440. ... .00 450 B \,—|
— -
AB_SAGA1/1-271 PEFENY e 216
ETH_08690/1-267 EP SKGTYDVEN -~ -~ - - ~A P~ NLDAS SAAPL X G 212
ETH OB680/1-264 mmmmwm e NVNASNVAFL = 212
ETH 13160/1-276  wmmmmmme o me AGPD) X = 21
EAR_44370/1-477 WHS ENAQKF AL ITHE -~ 184
ETH_13174/1-240 APWD ™ 184
ETH_34955/1-255 L PP SEOAG = = mm = oD cse 198
ETH_24315/1-221 6D~ - L PAMERSDK - - - - P e EC geerd o 197
ETH_10840/1-176 23 98
EAN_11670/1-261 TAPMVE i.-.nkm . A ODNIS FEALE NP Poy _gvEL EPTEW 204
EAN_15110/1-225 LY ::# HK LGS ~VR —— -~ ~ TP~~~ Vol oA 215
EMWEX5490/1-236  =-=========--G-- -~~~ IPAXAVREEX Pl -G AAV DI HKK ASTEGD- -~ PP AP -—— - -~ A " cHrvoga 181
EMWEY52810/1-78 78
EMWEY52830/1-364 —---n G 7~ - DI SIARAKVE SEL PL -BAARE mm-;gn = e e e PG EGEANN LD VIS LUS LY TPK - - = m = EGV FrEXS 224
ETH_10775/1-241 - GTPAYCA- ---GEK-D -~ —— ~BE ARV L - - KI PP NAELN - - - - XPDVYT! FVALE NPK - —— - - -—— -A§ PV} ETXTS, § 163
ETH_10795/1-215 - GTRAYF P-VINGEK ~N -~ | -~ SN TAV B} PS LENK- THE Y V8 FYALYNPQ - — - -—— ——— ~PEPY) 1487 143
EMWEY43380/1-118 VKERYI: G 1 AF ™ 18
EAH_06790/1-104 - -G ERENGSTAEKG -~ - = === == —f = om = == —. -————-——MKALLGVP SPNAL' DREGO 54 RNSA 87
ETH_34992/1-202 - ~~GTAFKS—-LRDAESN -~ -
ETH_10750/1. 2:; —— e~ GKFAYE P - —-GNK-D - - - | L
0/1-193 s
EMWEY59710/1-215 wemwmmnn | DPGVRHLEK TD VDL S TA ANIQS Sfr L
EMWEY58360/1-239 -NERELFQT. mmmu-n»-nmm- o
EMWEY35570/1-241 DGLKVG-DLAS - - YPS SWITNVHSD AL - « - -
ERH_59950/1-241 comncmcannan
EAH_59200/1-198 o cccmcaanan
PO T B S
AB_SAG41/1-271
ETH_08690/1-267
ETH_08680/1-264
ETH_13160/1-276
EAH_44370/1-477
ETH_13174/1-240
ETR 34955 /1-255
ETH_24335/1-227
ETE_10840/1-176
EAE_11670/1-261
EAR_15110/1-225
EMWEY5490/1-236
EMAEY52810/1 =78  wmmmm worm womm m m mm mom mmm mo
EMAEY52830/1-364 NQP 8TV
ETH_10775/1-241
ETH_10795/1-215
EMAEY43380/1~118 ~emem
EAB_06790/1-104  mmmmm o mmm o o e
ETH_34992/1-202
ETH_10750/1-231
EMWEY59210/1-193 DGE EEEXG EQRVP
10/1-215 “ T80 PST
1-239
0/1-241
EAR_59950/1-241
ERH_59200/1-198
vree610, 100001620, 0. .ns 630.. ...

Figure 1: Multiple sequences ali
Red boxes indicated al I&M
C

SagB and%
3.2 Structur &Hon

0]

In the abse
have

spe

Sag
tene

o

nd Visdali
v’

emplate available i@B library, fold recognition and de novo approaches

d cy‘ste

nsis
#

1 -SS
m@@.ﬁejcé@G proteins from Eimeria species.

ine yesidu s%'cated in the whole sequences. SagA,
pd 4 Q%g proteins as shown above.

2 9
@

&
Y-v

be in this study. In general, we analyzed each subfamily from every Eimeria
e%mmarized all the data shown in Table 2. Average for Ramachandran plot result

agB and SagC subfamily was 72.7%, 86.0% and 77.9%, respectively. As in Eimeria
the highest percentage of Ramachandran plot for SagA subfamily was eth_10775 with

78.6% whilst SagB subfamily was SAG41 with 87.9%. Eth_10775 model consist of 2 helixes

14
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with one missing cysteine residue whilst SAG41 model consist seven helixes and four strands
with no missing cysteine residues. While, in Eimeria maxima, emwey_ 5490 had the est
percentage of Ramachandran plot that is 76.4% for SagA subfamily and emwe% had
81.4% for SagC subfamily. Emwey 5490 model consist 8 helixes whilst emwey %8360 model
consist 6 helixes and 2 strands. Then, in Eimeria acervulina, eah_1511Q, eah 44370 and
eah_59200 had 80.3%, 82.7% and 77.3% of Ramachandran plot result re&;ely. As for
eah_15110, eah_44370 and eah_59200 model consist 3 helixes, 7 heWnd 4 strands, 5

helixes and 2 strands, respectively. q
All SAG models in both Eimeria maxima and Eimeria acerv a v.e\ﬂhdq m{%s_ing
cysteine. Overall, Ramachandran plot for all models is 73.0 is re:tj’@e’tk@rting

point to visualize 3-Dimensional structure of SAG proteins ell aa.to dentify thezpspecific
Y

function in host-invasion. Y ! \ X~
Table 2: Ramachandran plot resul@imeria i ch @Smily.

Eimeria species SagA Cﬂl, Sal \T ,<\ SagC
Y N
0

Eimeriatenella ~ Eth_10775=78.6 %?' SAG41= 7.q0 Q‘:)" -

Emwey 58360 =

&
$ 81.4%

Eimeria Eah_lS%;.S% Lah 4}"0 1% Eah_59200 = 77.3%

acervulina

’ &
Average &\7 § b 77.9
percentage of
subfamily from all \ s !
species (%) % I 4 C—)
- Q

Eimeria maxima Emwey 5490 =

S

o

C
G,
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ABSTRACT

Holothuria (Mertensiothuria) leucospilota is the most abundant sea cucumber species in
Malaysia. Previous studies showed the presence of bacteria associated with this sea cucumber
species from the marine environment. However, there is still a lack of information about the
bacterial community associated with different body parts of the white threads fish. Thus, this
study aimed to identify bacteria isolated from the external and internal body parts of H.
leucospilota. Fresh specimens of H. leucospilota were collected from the coastal water of
Pangkor Island, Perak, Malaysia. The bacterial samples were isolated using the streak plate
method on Luria-Bertani agar. A total of 26 strains were successfully isolated from eight body
parts of two specimens of H. leucospilota and from the surrounding sediments and seawater,
with only 21 out of the total strains were included in subsequent analyses. Identification of the
isolates were based on microscopic examination, 16S ribosomal DNA amplification and
phylogenetic analysis using the neighbour-joining method. Three genera of bacteria were
identified based on blastn analysis namely Vibrio, Bacillus, and Acinetobacter. Genus Vibrio
was found to be the main bacterial group associated with the H. leucospilota specimens from
Pangkor Island. On the basis of our results, of 21 bacterial isolates identified, 18 were from
genus Vibrio. The different body pafts showed higher number of bacterial isolates and species
as compared to the enviropmental sources: ™ additioftsthree primary clusters were formed in
the neighbor-joining tree conSIStlng of famlly V|br|0naceae family Moraxellaceae and family
Bacillaceae. -

Keywords: 16S rDNA sequencmg, assouated bacterla Holothuria leucospilota, Pangkor
Island, Vibrio. , \

1. INT-RO"D_UCTION

The helethufians, or sea cucumbers, can be found in great numbers from the marine
e_nvirOnmeht throughout the world (Ridzwan, 2007). These soft-bodied animals often make up
thé"'maj'o‘rity of marine animal biomass. Sea cucumbers, in particular, are prized for its health

beneficial values in traditional and modern medicine. They are also consumed as food by local

18
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Malaysians. Besides benefiting human, sea cucumbers serve a useful role in the marine
ecosystem when they live in close association with microbes. Sea cucumbers help to regycle
nutrients, decompose detritus and other organic matters after which bacteria can \e the
degradation process. Microbes, meiofauna, decaying organic debris, inorganic‘components,
and dissolved organic matters that were accessible on surface sediments Wﬁ\ies ed by sea

cucumbers (Roberts et al., 2001; Gao et al., 2010). \,

Researchers reported significant roles played by the bacteria in (Rs?ve tracts of many
animal species. The bacteria aided in nutrient digestion an ption, 'nlmuni ation and
biological antagonism of the hosts (Amaro et al., 2009; Hess et al'2011 AW&U., 012).
Numerous marine animals live symbiotically with microbe many jof the '10 m@verse

populations of bacteria. The bacteria in the sediment are siderej theras a dt'rect food

source or indirect source that offers the sea cucumbers wit ntial nutr@{s that are

otherwise not available (Amaro et al., 2009; Gao ewlo). “\

In this study, Holothuria (Mertensiothuria)(eucos Iot%c?)s

most dominant sea cucumber species in the marine environment of Malaysia and seen to be
- 0 ! N
present in most tropical localities all over the globe (Purc§1 ét aI,@ﬁ'lZ). It is believed that the
- v . A

species, known as white threads fish in English and bat puntil among the Malaysians
Tw I «al N

(Kamarudin et al., 2015), may contain indigenous microbes that help it to adapt and exist in
- V (Y B

the marine environment (Lukman et al., 2014). Previous study regarding microbes inhabiting

it was regarded as the
g e reg

the coelomic fluid of the s Mmberlspe ies how@#at more diverse microbial population
{a l&s.c

present in H. IeucospiK
species) (Lukman et aL 2014). The'm

om torStich chloronotus (locally known as gamat

?r£ oﬂgmily Stichopodidae are called gamat while

the others includi ucospilotajis kno timun laut (Kamarudin et al., 2009; 2015).
Environmental% such gnetr of light, feeding behaviour, and level of
antimicrobi;@perties in coelomic\ id of sea cucumbers are believed to influence the

presence N’Lcrobial population (Lukman et al., 2014).

To espite the diversity and abundance of sea cucumber species, only a few
co ensive studies regarding association of microorganisms with Malaysian sea
cucumbers were conducted. Little information about the bacterial community in the internal
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body parts of the white threads fish were available. Therefore, the objective of this study was
to identify bacteria associated with H. leucospilota from Pangkor Island, Perak, Malaysia. To
address this issue, bacterial samples from eight body parts of the specimens; w ding
sediment and seawater were collected. Microscopic examination, 16S ribosomal DNA
amplification and sequence analyses were used to characterise the ba mmmunity
composition. A phylogenetic analysis using the distance-based neighbour-j;%m) method
was also performed to examine the genetic relationships between the bactésia that associated

with H. leucospilota from Pangkor Island, Perak, Malaysia. i '
2. MATERIALS AND METHOD s \d,
N4
T
2.1  Specimen Collection and Bacterial Isolation ¥ X
N

Two specimens of H. leucospilota were colletw Gi

System (GPS) position- 4° 14’ 09.5”N 100° 32%
Islan

4° 14> 03.3”N 100° 32’ 41.4”E), Pangkog Island, P !\TI ia_*Qn March 2016. The
specimens were labelled as HL and H :rea)ec}.' “Non*pr '&-coding 12S and 16S

mitochondrial ribosomal RNA (rRNA eqwtﬁé I-QZ%Specimen were registered
|

with the GenBank, National Center for*Biot nfo@tion (NCBI), U.S. National
Library of Medicine (accessiogrno.: EXYGSZYI- K 7@8@ The seawater temperature was

26°C during the sampling. The bacterial sadf efééiglated from eight body parts of the

specimens i.e. cuticle, ¢ Nc fluld, a, gastrointestine, respiratory tree, tentacle,
cuvierian tubules, and jooliadhyvesicles: fro %é surrounding sediments and seawater.

ah <""ch (GPS position-

Sterile cotton swabs d for isolati qﬂﬁe erial samples from the different body parts,
whereas surroundi entsfand seawat &(nples were taken and placed in Falcon tubes.
The samples strdaked & leuriasBertani (LB) agar (Merck, Germany) in a zig-zag

pattern. After oyernight incubation at@C, bacterial colonies with different morphologies
were res Monto new LB agar until pure cultures or single bacterial colonies were obtained.
The ¢ ere also streaked on nutrient agar (NA) media (Merck, Germany). After Gram

staini he single colonies were observed under compound microscope with magnifications
f

0 and oil immersion.
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A pure bacterial colony from each LB plate was scraped using a sterile micropi N an
transferred into a 200 uL PCR tube containing 20 pL of 0.02 M NaOH. The‘mixtdre was
incubated at 95°C for 10 min. Subsequently, the sample was placed on ice far.5 min, followed

&;2 min. The
supernatant was used as a template DNA for the PCR. The universal primer Set, PB36 Forward:

5’- AGAGTTTGATCCTGGCTCAG -3’ and PB38 Reverse: 5°- éTA%TTGTTACGACTT

-3’, were used to amplify the 16S rDNA region. All PCR rea were conducted in 25 pL
volume containing 12.5 pL of Promega PCR Master Mix, 1.3 pL 0fyeachiuniv primer (10

MM), 7.9 pL of sterilised dH20, and 2 pL of template DNA. thermy s'ep@we as
follows: 95°C for 2 min, followed by 35 cycles at 95°C fo sec, §5° foy40 se °C for
90 sec, and a final extension step at 72°C for 10 min. A Educ\w ere an@%ed on 1%
(w/v) agarose gel stained with FloroSafe DNA &Z Iadde@s included as
the standard DNA marker. Unpurified PCR %were se Pcé'fean up (i.e. PCR
product purification) and DNA sequencing. at the"Fi ST

Kembangan, Selangor, Malaysia. % $

quiories Sdn Bhd, Seri
‘% " &
2.3 16S rDNA Sequence Analygis\ ’ Aj%é

Iimilarit a non-redundant sequence database

2.2 DNA Extraction and Polymerase Chain Reaction (PCR)

o

by centrifugation (Eppendorf, Germany) at maximum speed i.e. 13400 rp

(Altschul et al., 1997),'M le epts of DNA sequences were done using the
ClustalX Version 1. ollowing tJ-{he gnments were checked by naked eyes. A
phylogenetic trei thf sta?e- ase ghbour-joining (NJ) method was constructed
using the MolecuL{,Evolutiona.r'y Genetics Analysis version 6.0 (MEGA®G) software (Tamura
etal., 2013). \'(,;/

\
3. TS AND DISCUSSION

N

Morphological Characteristics of Bacterial Isolates
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Bacterial isolates were Gram-stained to help in confirmation of their bacterial groups or classes
(Lukman et al., 2014). Gram-negative bacteria which belonged to the genera Vibrigfand
Acinetobacter made up to 96% of the bacterial isolates, while Bacillus We%only
representative for Gram-positive bacterial group (4%). Under the microscopic examination, the
representative species were observed to be short curved rods for Vibrio sp.,.round and double
forms for Acinetobacter sp., and long curved rod for Bacillus sp. (Fig. 1). Q-
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Figure 1: Morphological characteristics of repre ti strai'S of every gepus‘as observed
under the compound microscope. (A) Vibr cinetobacter, and(g) acillus.

\\Té

3.2  Genetic Characterization
) N
Y A
A total of 26 PCR products of 16S rD ion representing 26 isolates, each with a fragment

length of approximately 1500 basv!@ p)jl re success obtained. In terms of DNA
p

>

roducts shawed DNA sequencing results. Five

sequencing, only 21 out of the26 P
16S rDNA sequences showed bad uenci( tsﬁtéjp the presence of noisy data in their

nucleotide sequences. &\ Q %
&

. \ 9 | ('/ . .
Twelve isolates wereC.v sfully identifigd by(fBe BLAST for nucleotide (blastn) as Vibrio

parahaemolyticus; Iate;;yrl hanveyi, two isolates as Acinetobacter schindleri, one
isolate as Vibr'wimus 5:1 otfer 01@- solate as Bacillus thuringiensis (Table 1). Three
different ba& species were isola}{d\;ﬁom various body parts of HL specimen and two
bacterial \@s were isolated from its surrounding sediment and seawater, whereby V.
mar'tiés not isolated from the environment sources. On the other hand, four bacterial

re isolated from various body parts of HL1 specimen and two bacterial species were

from its surrounding sediment and seawater, whereby only A. schindleri and V.

parahaemolyticus were isolated from both the body parts and the environment sources. V.
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parahaemolyticus was isolated from both the surrounding sediments of HL specimen and HL1
specimen. Furthermore, V. harveyi and V. parahaemolyticus, were isolated from_bo

specimen and HL1 specimen. V. maritimus was present in HL specimen but ab, hbHLl
specimen; and A. schindleri and B. thuringiensis were present in HL1 specim %sent in
HL specimen. The presence of A. schindleri in HL1 specimen was due to the presence of the
bacterial species in the surrounding seawater. The results suggested that mor&;}rial species

were found in different body parts of the sea cucumber specimens as pared to their

environment sources i.e. the surrounding sediments and seawater. q
‘J \ 4

In total, 22 partial sequences of 16S rDNA region were included in the phylogenetlc analysis
including a 16S rDNA sequence of Methanosarcina b (Genkang;cgeei@ no.:
CP009526.1) as the outgroup to root the distance-based ee. There were 625 nucleotlde

bases in the final dataset after the multiple alignment Wlo h'eu\ ee con@cted using

the NJ method (Saitou and Nei, 1987) was sum e optimal NJ tree with
the sum of branch length = 0.87157370 is s@ re@éte trees in which
the associated taxa clustered together in the bootstrap test(i.e. j epLLcates) are shown next
to the branches (Felsenstein, 1985). T %s r e, @ branch lengths in the
same units as those of the evolutlo Istances_used nf phylogenetlc tree. The
evolutionary distances were computed uSing t M pa eter method (Kimura, 1980)

and are in the units of the number of base sust:utlo ge@Codon positions included were
n;alnlag i

1st+2nd+3rd. All positions co ga s af SM%J a were eliminated.

Three primary cluster, MW in,Fi dus conswted of family Vibrionaceae, cluster
B represented fa M Mig/a clus(_J C comprised family Bacillaceae. 16S rDNA

I
Q
"gaai
N

sequences of | and V. maritimus were grouped together in

cluster A wit 9 ootstrap value. Me@hlle cluster B represented A. schindleri species,

and the cI grouped together cluster A with 89% bootstrap support. Furthermore,

cluste‘é} ised the representative 16S rDNA sequence of genus Bacillus, B. thuringiensis.
h

M e NJ tree (Fig. 2) also shows two main clusters of Gram-negative bacteria (the
and B) and the Gram-positive bacterium (cluster C).
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Table 1: Identification of bacterial isolates associated with the Holothuria (Merthensiothuria)
leucospilota specimens from Pangkor Island, Perak, Malaysia based on BLAST analyv

16S rDNA sequences.

Note: ID — based on Identities score (Ident)

(,}

Bacterial isolates Sources of isolates Probable species % ID
HL specimen Y.
HLw Water Vibrio harveyi V 92%
HLs Sediment Vibrio parahae Iyt¥. 99%
HLcl Cuticle Vibrio harveyi ' 99%
HLcoe Coelomic fluid Vibrio parahae icu .\d¢99
HLI Cloaca Vibrio%volytic ' _\93/0
HLgl Gastrointestine Vibrig parahiaemolyficus ) 99%
HLg2 Gastrointestine i % i 99%
HLg3 Gastrointestine i iti 99%
HLt1 Tentacle 99%
HL1 specimen
HL1w Water A\g @<:<h/indleri 99%
HL1s Sedime Y. ’ V., ri.o @emolyticus 99%
HL1c Cuticle % * o ihfic(@rahaemolyticus 99%
HL1coe Co uid§ chédbacter schindleri 99%
HL1v eriaf tubu Badillus thuringiensis 99%
e D, Y
HL1I2 %ca 4 O%Vibrio parahaemolyticus 99%
HL1g %strojpt stin @ Vibrio parahaemolyticus 99%
HL1r A«/ Respirato treg \,Y' Vibrio parahaemolyticus 99%
HL1t1 Tentacle \c') Vibrio parahaemolyticus 99%
HL1t2 \? Tentacle Vibrio parahaemolyticus 99%
H Polian vesicle Vibrio harveyi 99%
@ Polian vesicle Vibrio parahaemolyticus 99%




K

d( & ﬂ p_fg
VOVOWUM? SISWAZAH SAINS DAN TEKNOLOG!

PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

78 { HLt1 Vibrio harveyi

S1LHL1r Vibrio parahaemolyticus

~

[6)]

36
11

HL1p2 Vibrio parahaemolytl‘us
HLI Vibrio parahaemolyticﬁ

— HLg3 Vibrio maritimus

HLg2 Vibrio harveyi

elo10Rq 9ARBaU WelD

elL10Bq
aAnisod welo

89

rah@(%lyticus

P LwAVibrio harveyi
. B Aci %bacter schindleri
~ ¢ Lcoe ;5tobacter schindleri |
\' HL1 <<tflllus thuringiensis
OUTGROUP

0.05 % "
&

Figure 2: Neighbour-joi \M) treJ of 2Libacterja=isolates associated with the Holothuria
(Mertensiothuria) leucosptieta s from Pangkor Island, Perak, Malaysia inferred
from 16S rD seguences. GROUP 16S rDNA sequence of

Methanosarci rkeri (GenBa ce 0.: CP009526.1). Cluster A - family
Vibrionacea@r B - family'M rﬁéeae and cluster C - family Bacillaceae.
b
Genus V|br|o was identified to be the mam bacterlal group associated with the H. leucospilota
specim ngkor Island. Acco}hng to other studies, Vibrio presence in association with
sea cuc speues have also been found (Lukman et al., 2014). Vibrio bacteria were

ound in the marine, estuarine, and freshwater environment worldwide (Romalde et

. V. parahaemolyticus in particular, a rod-shaped Gram-negative bacterium, formed
the major bacterial strain in this study with percentage of 57%. Sediments, plankton, fish,
crustaceans, and bivalve molluscs were the places that this bacterial species was frequently
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found (lida et al., 2006). lida et al. (2006) further suggested that water temperature and salinity
played important roles in the growth of this species. During the summer season in Europg’and
United States, as the temperature raised around 25°C and above, this species w hntly
found; and interestingly, in the Southeast Asia the Vibrio species could be found all year round

(Zulkifli et al., 2009). In Malaysia, a high marine temperature between 25 35°C favor the

—

V. harveyi, the second major bacterial strain associated with the H. leucospilota specimens
)

outbreaks of V. parahaemolyticus (Zulkifli et al., 2009).

L 4
from Pangkor Island, was extensively investigated as luminescent bacterium (Hui and Sherkat,
2005). A symbiotic relationship existed between this bacteriums hast or where a

nutrient rich environment was provided for the growth of t terium by th ips.t\@ asa
return, the luminescent properties provided protection for theshost froin its p dator\@sin etal.,
2001). However, there was little information about V. ‘wariti NQ specie@és isolated
from Palythoa caribaeorum a coral species in i him?ﬁfo et al., 2 . Whereas for
genera Acinetobacter and Bacillus, these bact%r;ns were

cucumbers (Yasoda et al., 2006, Gao et al., 2014). \T
: f / . .
For future research, a higher number x ucospilota edm@Om different locations all
bt

over Malaysia is required in order to o
specific population. In additio% ent mol cﬁn@?such as Total Genomic DNA-
Restriction Fragment Length Polymarphism (T- AR

for better species identifi;{ nd va'da ten of bac@’associated with H. leucospilota.

Ny

a, CONCLUSI@} '? ,' C—-)(J
\

In summary, a %Eumbe? cjerial‘ﬁl\ates and species from different body parts of H.

leucospilota specimens from Pangkor Island, Perak, Malaysia were observed as compared to
7

their env'Wntal sources. The bla% and phylogenetic analysis of 16S rDNA sequences

show: ree genera of bacteria namely Vibrio, Acinetobacter, and Bacillus that can be
furth assified under three families i.e. family Vibrionaceae, family Moraxellaceae, and
fa acillaceae were identified from 21 bacterial isolates associated with the H. leucospilota

specimens.
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ABSTRACT z |

Protease is an enzyme that catalyses the hydrolysis of peptlde bond,in polype chaip and
possess a wide range of applications in industry. The aim is study is'to clone and e%‘ ress
several genes encoding proteases from alkalitolerant ba cillus lehensis train 1. A
total of 13 genes encoding proteases have been selected b|0| ormatics ap ch and
they were further processed to remove the signal p gensﬁ?:re then

amplified using polymerase chain reaction (PCR) metho Then oduef was cloned
into cloning vector pPGEM®T and was subseque Msfor nt cell E. coli
DH5o. The transformants were further veri e%eque ing. ‘The poéég;ive cloned were
subcloned into the expression vector and Werﬁ pressed i i ni medium in the

m ant prateases were optimized

present of IPTG using E. coli BL21. The expressio
for several hours at different temperatur SH °C. F e or .Structural prediction has
been carried using Modeller v9.16. @ engrated del c@ verified for overall
completeness and bias, using PROC and Yerify he overall quality of the
model was relatively good with perce;% of Ra dran.QL is 96.3%, PROCHECK is
86.2% and ERRAT score is 95%, r

Keywords: Bacillus lehensis, [%e reco QJ‘Q @omology modelling.

«\ 7 &
1 INTRODUCT

N
C l c%’
Proteases are an h |ns or themselves and carries diverse functions
from proteln e g nutrle estlcp' and immune system. By understanding these
o N
blologlcal roteases have been{mnlpulated to be used in industry, therapeutics and

academi al., 2013). There are several methods have been used to improve the proteases

yie ctivity such as optimization in fermentation, molecular recombinant and site directed

is (Gupta et al., 2002). A significant amount of studies have been carried out on the
application of microbial protease in detergent, food, pharmaceutical, leather, dehairing agent,

biowaste disposal, silk degumming, and silver recovery (Haddar et al., 2010a; Bajaj et al.,
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2013; Sundararajan et al., 2011; Lagzian & Asoodeh, 2012; Sinha & Khare, 2013; Joshi &

Satyanarayana, 2013; Wang & Yeh, 2006). \Y )

Proteolytic enzymes from alkaliphile bacteria are commonly used in many i@s thus
finding a new alkaliphile bacteria strain with high catalytic activity and thermostability is
always essential, valuable and useful yet challenging. Proteases is found &.a number of
sources, such as animals, bacteria, fungi, and plant; though, in general mic aI proteases are

widely in used. Among the bacteria, Bacillus species strains often used as source of

proteases due to high amount of active enzyme with pH, tem vent tabilities;
such as B. korieensis, B. circulans, B. mojavensis and B. pumilus (Anbu, 2013; Igar%'al
2013; Haddar et al., 2010b; Bajaj & Jamwal, 2013). é

s Y‘

Bacillus lehensis is a Gram-positive, endospore-for , Wi

\K ility to\-gfow under

extreme conditions as the bacterium are pre ly i??late from=qatural alkaline
;d ’r

environments, which include soda lakes, des id soils % 2012; Ghosh et

al., 2007). Recently, genome of a novel isol d B. 1 er plantation in Johor,
Malaysia (Illias et al., 2002), has been suecessf IIy hi /\cty offer a platform for
their protein to be extensively study t ormat s’“pr@. B. lehensis G1 genome

contain 4017 protein-coding sequences ely 70@35lgned biological functions
(Noor at el., 2014). The avail I|tyq this b Terla epo %ay facilitate researcher to find
new potential area to explore, as there a clEsQ,}bllshed on B. lehensis G1 such as

N(Suanl t;l 2005 éﬁs et al., 2002: Jonet et al., 2012),

200 pep ow et al., 2012; Low et al., 2013) and
4).} In"this<pr, genﬁgJ

lated! fro s G1 together with the molecular structure

cyclodextrin glucanotran

membrane protein (Liew et

Sco protein (Tan et udy, we will describe ongoing works on

recombinant prot

prediction that ‘v

dlscovery, roduction and modlflcat'@gsfof novel protease to be use in highly alkaline

N

r beeh ted. Thisresearch could provide new opportunities for the

conditio

0
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2.1 Bioinformatics Selection (\:

The amino acids from B. lehensis genome (NCBI Accession no. CP0039 ere multiple

2. MATERIALS AND METHOD

aligned with the Uniprot and MEROPS with the purpose of finding po entialyproteases. The
presence of a putative secretion signal peptide at N-terminus is preqme ing SignalP 4.0

server. Whilst transmembrane are calculated using TMHMM servégyv 2. W|th coiled coils and
low complexity are predicted using DiSEMBL and S - |elbe server,

respectively.

\
I _{'a
2.2  Strains, Media And Vectors X
\/
DNA genome was extracted from B. lehensis G izar mic DNA Purlflcatlon
Kit (Promega, USA). The genome was used a mp te for amplifi atio@“alkaline protease

genes. Escherichia coli DHS5o was used gfor the c ti

molecules. Whilst E. coli BL21 %Q”Or}g ( Ei&nd Rosetta-gami™?2
(DE3)(Novagen, USA) were used a essi [ lﬁ‘rla ani (LB) medium (10 g
bacto-tryptone, 5 g bacto-yeast tr}and Mm orlde in 1L). LB medium
supplemented with Ampicilling200 jg/ml) a anan yp g/ml) was used to screen the
E. coli transformants clones. %pG sy’ ega USA) was used for cloning
whilst pET28b(+) (Novag ,\ﬁ‘o\), pE|T3 LIC agen USA) and pET200 (Invitrogen,
USA) were used as expEessiompvectors. &

| §

DNA Man@oa and Protgin xi)é\e&/on

d.propagation of vector

ha |

f&,

Standard reﬁ ant DNA routines \V(%e' carried out according to the methods described by
Sambro l. (1989). Polymerase Chain Reaction (PCR) amplification genes were carried
out usi e-specific primers with the use of pfu DNA polymerase (Promega, USA)
z@to the manufacturer’s instructions. Restriction sites Ndel and Xhol were added at

rminus and at the C-terminus, respectively, to ensure correct orientation with the

expression vector. The cloning vectors were later digested, purified (QIAquick gel purification
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kit, Qiagen) and ligated into the multiple cloning site of pET28b(+). Meanwhile, PCR amplicon
were directly cloned into pET200 and pET32 Ek/LIC according to the manufactafer’s
instruction. B. lehensis G1 recombinant proteins were expressed in LB mediumfat rent
temperatures (16-37°C), 150-250 rpm and at different concentration of IPTG (Isepropyl -D-
1-thiogalactopyranoside) (0.01-1mM) induction for four hours, six houts_and overnight.
Extracted protein was obtained using BugBuster Protein Extraction Reagenyr\lzvagen CA,

\Y

USA) and sonication.

2.4  Polyacrylamide Gel Electrophoresis and Western Blot

.\d, -
Protein concentration was measured using the Quick Sta radford Pr ei'u é\@y kit
according to the manufacturer’s instructions (BioRad, ). Thef lecular mQSS of the

recombinant proteases were verified by sodium ecyl ?&It{t polyaog-?lﬁmide gel

electrophoresis (SDS-PAGE) according to Laemmlimgthiod. Ptheinb nds visualized via
staining with Coomassie brilliant blue R-str er de n2 ethanol in 10%

acetic acid solution. Western blot was carried out

t
expressed together with His tag protein ( maod & 120 c}
() “ QL
N\’w
N

2.5  Homology Modelling \
Z I 'S
Homology modelling was used to ¢ strux rfsﬂ;&;ture of one target protease. Protein

t
Data Bank (PDB) templat selecteld on se ce similarity using SWISS-MODEL
workspace server and three dimensi ructures v@dbuilt using MODELLER (version 9.16)
with PyMOL softwa ewing the n‘er!ate@'model. Quality of the predicted model were
assess with Verif owie et aly, ng(PROCHECK (Laskowski, 1993) and ERRAT
(Colovos &Y& ’ V); Y
Y X

LTS AND DISCUSSIO

3.
w re are 2818 proteins with assigned biological roles in B. lehensis G1 (Noor et al.,
20 owever, after alignment with proteases from Uniprot and MEROPS database, there

areapproximately 300 protein candidates available. Following that, only 13 genes were selected
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after the removal of predicted transmembranes proteins. Furthermore, prediction of signal
sequence using SignalP 4.0 server showed two genes; BleG1 3207 and BleG1_1058 COW
signal peptide. From 13 genes of B. lehensis G1, only 12 genes were successfull@ ied.
All proteases with sizes ranging from 525 to 1137 bp with the start and a stop‘codon at the
termini were cloned in pGEM®-T Easy vector. BLAST analysis of the pGEM®-T Easy vector
sequences revealed that all proteases have 100% matches with genome da&;a lehensis
G1. Table 1 shows the nucleotide sequences, estimate the molecular mass pl value using
Expasy web, NCBI accession number and conserved domain data eYult.s. The clones were
later digested with NdelF and XholR, and subsequently ligated i T2 b'(+). Protease in
pET28b (+) vector was initially transformed into E.coli DHS5a to t the positi clonwnd

subsequently into E. coli BL21 (DE3) for recombinante@. Expression a’(& out
Y—

in LB medium containing kanamycin (100 pg/mL) under us corylit ns

\ Y

‘ o
SDS-PAGE and western blot (results not show, Wdem&?strat thatsseven out of 12
recombinant proteases were insoluble form, v@ther fiv

Even though it is common for some proteases to be'ins e, Tc 've_o{ be in the cytoplasm,
for example; serine protease from B. lehensis/MT @] sh'ﬁf&\Satyanarayana 2013),

subtilisin from Bacillus amyloliquefac'x sp. @a (Zhang et al. 2005; Choi
et al. 2004), nattokinase and pronattokinase fr “subtilis (C.]@ng et al. 2005) and subtilase

from Virgibacillus sp. SK37 (Phrommao et al.,[2011 B, le IS proteases’ remained difficult
to express recombinantly. P 3

mes e not expressed.

i
gllng(gmvvth condition and adding chaperones or

There are few ways i\‘&ﬂving i qubCJ%’, such as reducing the rate of protein
synthesis, denaturin fol in;?

as changing th redsion ve st ssion strain and expression condition including

fusion partner. Pr ressions WZre nd several modifications and optimizations; such
reducing tem@ure and IPTG concer(@tlon. All 12 genes were then expressed again in two
vectors Ek/LIC and pET200 hh several E. coli strains as a host cell. Recombinant

plas Ek/LIC and pET200 from the selected clone was isolated and transformed into

m 1 (DE3), BL21 star™ (DE3), Origami 2 (DE3) and Rosetta-gami™ 2 (DE3). The
rec a

nts were compared in the E. coli strains with respect to obtain soluble proteases.

pET32 Ek/LIC was used as it contains TrxeTag™ (thioredoxin protein) that allows the
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formation of disulfide bonds in the E. coli cytoplasm which enhances the solubility of target
proteins (LaVallie et al., 1993). Whereas, pET200 was expressed in BL21 Star™, with theflac
of rnel31 gene that might improve mRNA stability and consequently enhancefth tein
expression (Kido et al., 1996) for non-expressed proteases such as BIeGl_BZOL& 1058,
BleG1_3006, BleG1_1047 and BleG1_1242. Y'

Table 1: Summary of thirteen proteases gene with assigned NCBI ssion number,
calculated protein size, isoelectric point, and conserved domain. (GA dicates glutamine
amidotransferase, (APP_MetAP) family of aminopeptidase peptidase M, and
prolidase/metalloprotease_M24, and (DAP_dppA) D-Ami tidase ,dipeptide-binding
protein/peptidase_M55.
| Y. &
Name Size kDa pl NCBI Accessi . main) | >N
(bp) \
2 s &
BleG1_3041 663 191 535  AIC956 \‘@d’_l )
RN o
BleG1 1242 783 29.0 Zinc ‘@\!dase_llke

BleG1_3207 1137 38.8

Peptidase_M23

BleG1_3006 618 24.3 _%: idase_C15

BleG1_2536 693 22.8 ’\KGAT_l

BleG1 3196 819 29.9 DAP_dppA

BleG1_3228 768 27.8 APP_MetAP

BleG1_ 3423 594 .0 Collagen

BleG1_0055 747 % APP_MetAP
a0

BleG1_0791 864 &
BleG1_1047 74\ 6.9

3 APP_MetAP
BleG1_1979 % 191 ° 5357 \WB038480120 GAT 1
BleG1_1058 %’ 3 9 3 4+ WP051667390 Sortase
ry : - ) .
v ¢ X
>
9
E. coli ogous expression of B. lehensis G1 proteases seems to be impossible with all
protei s insoluble after countless screening of expression conditions. Proteases are

(@ target for soluble expression in E. coli and this was suggested by finding that
changing the parameters (vector, host strains and expression conditions) did not alter the
formation of protein aggregates. Furthermore, the formation of inclusion body seems not
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caused by the presence of rare codon, since expression in E. coli Rosetta-gami 2 (DE3) did not
improve the solubility. Whilst, E. coli Origami 2 (DE3) and Rosetta-gami 2 (DE3) whic

carried two mutation in thioredoxin reductase (trx-B) and glutathione reducta ) for
efficient folding of proteins was again failed to aid in B. lehensis G1 protease em . Other
methods including conventional IPTG induction and expression using auto-induction were also
failed to give any effect on B. lehensis G1 protease activity or solubility.p%i:l attempt of
denaturing and refolding for BleG1_2536 and BleG1 0055 did not sthomising result.

This is contrast with refolded subtilisin from Bacillus sp DJ-4 an

. amyloliquefaciens DC-4
that retained its enzymatic activity after denaturing-refolding u ezJ with,overnight
dialyzed (Choi et al., 2004; Zhang et al., 2005). In this respect, B.lehens Mq,ses‘g(ﬁow
to behave differently from recombinant proteins that were r d to be effor es’sly_/\t%'olded
preceding to E. coli expression. ¥ X

RN
Computational homology modelling is another M to obtain struc&e from DNA
sequence aside from experimental technique % i isatien: The aim of this
step is to generate 3D model that is comp mth t th admeved experimentally.
The multistep processes of homology %vg ﬁ'& eqteg,/?e alignment, template
recognition, backbone generation, \ n OS:%?%O@T”Q followed by model
optimization and validation (Krieger et al., ; 11 was selected for homology
modelling with open reading f. &?5 Eﬁllk[@culated molecular mass. Upon
1

2
p
BLAST analysis, the amino acid sequences of o’lQ@ B. lehensis G1 demonstrated high

similarity with B. pl N@is g|uta\e amidagtransferase (NCBI Acession no.
WP_055737683). SeunE ignm Gl_&§9 with known 3D model in PDB showed
40% similarity with sponsé fr 'Dgin&yccus radiourans and intracellular protease

from Pyrococcus ii and The ocC nnurineus. The alignment of these sequences

is shown in Fi? . The catdlyti sidues.inthe active site are all conserved in these enzymes.

= &’
N
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D.radiodurans MTEAREDLTGRREIATLAADGVEEITELTSPRAATERAAGGTTELI SLEPGEIQSMEGDIEFQE
B.lcshensis ———--MELEGEEITAAVDEEFEDLELWY PILELQEEGATVDLVGHEEGETY IGEYGVP———
T.onourineus  ——————— ASMEVLFLSADGFEDLELIY PLHRIEEEGHEVYIVASFQRGE-ITGEHGYS5———
P.horikoshii =  ————————-— XREVLFLTANEFEDVELIY PYHELEEEGHEVY IASFERGT-ITGEHGYS———
D.radiodurans EYRVDHVVSEVOVSDYDGLLLPGGTVNPDELELEEGAMEFVREDMYDAGEPIAAT XHGEWS
B.lshensis —“ATARAYEFDEVOASHYDGILI PGEW-APDELERYETLLSIVEEMDOAQEPIGQI CHRGWY
T.onnurineus -VNVDLTFEEVDPFDEFDALVLPGGE -APEIVELNERAVMI TREEMFEDDEPVASICHGP QT
F.horikoshii -VEVDLTFDEVNPEEFDALVLPGGE-APERVRELNEEAVSIARFXFSEGEPVASICHGEQT
D.radiodurans LSETGIAQGLEMT SWS SLERELT LAGRQWVDEECVT DEGVVT SEEPDDLPAFNERIVEEF
B.Ishensis LISANILOGEN VI STPGIEDDMVHNAGA TWHDTAVIGDGHI ISSERPPFDLPPYARAFADEL
T.onnurineus LISAEVLEGERGTSTITIRDDVINAGREWIDAEVVVDGNHW VS SEHPGDLY AWMREFVE LL
P.horikoshii LIS GVLRGEREGT SYPGIEDDE INAGVENVDAEVVV DENH VS SEVEPADLY AW XEEFVELL
D.radiodurans LEGDHSSERE

B.lshensis AEQ——————-

T.onnurineus H-———-——-

P.horikoshii E-———————-

- A\

. "

Figure 1: Alignment of the BleG1_1979 protea ence(B._lehgnsis G) with those of

related structure (40%) found in the protein databases; stress respanse fr@D.radiodurans,
and intracellular protease from T.onnuripeusand’P.har indicates conserved

shib.
residues, (:) conservative substitutio )semi-N‘% ti eéu.bstitutions in all

se es.f

9 Q
qg\a.u i
The predicted structures were generatedwusi er v@ in PDB format and sorted
according to DOPE (discretegoptimized prorin ? %

erlg)% GA341. The quality of the
generated BleG1_1979 model was e Iua%71 FIDQUECK, ERRAT, and Verify 3D. The

backbone conformation s\qglu iningé@ ¢/v degrees in Ramachandran plot
ZHESK a

obtained from the PR sult hown). Results showed that only one

residue was located i allowéd r q\'(C 3); 86.2 % of the residues were located in

idues were found to reside in the additional
and generouslys, allowed fegi M assessment with ERRAT demonstrated the

BIeGl_lQ?@el was found to be 95gb/which indicated a high quality since the accepted
range fo AT score is >50 %. Ve}fy 3D analysis showed that 92.9% of the BleG1_1979
resid ss an average 3D—-1D score greater than 0.2, suggesting that the predicted model

i%ng quality with score greater than 80%. Overall, the values obtained from the
evaltiation programs appeared reasonable for the predicted structure.

the most favourediregion, whil
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Figure 2 shows a representation of the BleG1_1979 predicted 3D model and the
superimposition of the model with the structure of T. onnurineus intracellular proteas e
proposed model is represented as lines and superimposed well with T. onnurineus. are
eight B strands and seven helices with the central B sheet consist of six 3 sg& th two
strands on one side. Conserved Cys103 was located in the nucleophile el of sharp turn
between B strand and a helix. This is a distinctive strand-nucleophile-helix r&'fznd catalytic
triad in the o/p hydrolases. Besides that, the ¢/\y angles for Cys103 fall in anBmfavorable region
in the Ramachandran plot which demonstrates the characteristi (W nucleophile in a
nucleophile elbow. All these features are similar to othe s qof fthe class DJ-1

superfamily (DJ-1/ThiJ/Pfpl superfamily) for which crystal struc has beenidentified with

a highly diverse range of cellular functions, including chaper nd protease ti'it&‘@‘mg et
al. 2012). The conservation of the catalytic residues and the tical ftr turg in th@enerated
3D model suggest that BleG1 1979 model is an accuratégepres M f the a@l protein’s

structure indicating a good overall structure. c\/

Figure 2'&§ra| overview of ribbor@d lines diagram of BleG1_1979 (Chimera v1.10). On
the left, t alytic triad; glutamic acid (yellow), histidine (green) and conserved residue
cystei ed) that is located at the sharp turn between [ strand and o helix. On the right, the
supe osition of the BleG1_1979 of B. lehensis G1 (pink) and that of T. onnurineus (yellow).
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4. CONCLUSION

In conclusion, cloning and expression of B. lehensis G1 protease genes was §uc ully
performed for the first time in E. coli. However, the recombinant enzymmf more
optimization and investigation in order toobtain soluble protein suitable for
crystalliationand later forindustrialused. Currently, we attemptto ex re&ehensis Gl
Kﬁ system, Pichia

pastoris.
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ABSTRACT \d‘ -

s'n- ﬁaresin
theLasin-gum
thesinfroduction
y withii"the lumber

This study focused on the dimensional stability of oil palm | treated wi
using a vacuum infusion method. Dry oil palm lumber was,impregnated w

using a vacuum infusion system, and followed by a densifieation proces
of grooves and channels, the rosin flow was dispersed hom g%'oss
macrostructure. The dimensional stability of densi osin-tr ber etermined by
measuring its antiswelling efficiency (ASE). A positi SE cated that the resin had
penetrated into the cell wall and subsequently -linked, leadi bul@ along interstitial
spaces of parenchyma cells. A
. G N\
Keywords: Oil palm lumber, rosin-gum r indmpregnation, dﬁ}ensmnal stability.
[7 Q—
\ So
N
1. INTRODUCTION q | 0
\{n f &y

Oil palm lumber (OPL) i;%cteriie anis&aﬁic, heterogeneous and hygroscopic

material. Without chemiCa trea OPL@enerally susceptible to biodegradation
%1.€1985: William and Feist, 1999; Lim and Gan,

The OP e&pbsed to cyclic humidity changes, is subjected
ion inthe tfnqsmz nd radial directions (Sulaiman et al., 2012). This creates

internal stresseswh ch can result in di&tga on, such as checking, warping and twisting.

agents such as fungi
2005; Milling et

to unequal exp

d bbrers (50 et
en

N

Certai icals used in traditional water repellents and preservative solutions, such as
pentachlorophenol (PCP), copper-chrome-arsenate (CCA), borax and creosote are toxic to
m (Weis and Weis, 2004; Patch and Maas, 2006; Rahman et al., 2009) and harmful to
the environment (Cooper et al., 2001; Hale, 2003). Thus the use of these chemicals in many
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regions of the world were banned, or being restricted in its uses (Drysdale, 2002; Townsend

and Solo-Gabriele, 2006). \Y~

These developments have prompted the use of non-biocidal methods tm se the
environmental impact of treated finished products. One responds to this situation would be the
use of rosin-gum resin as treatment chemical for OPL. The rosin, non-volmlid form of
resin, is produced by one of three routes, namely (a) oleoresin is obtaine tapping living
pine trees, and then distilling the exudate to produce rosin and t e, (b) wood rosin is
: h'ch is the useful
by-product of the kraft pulping process. The production of rosin ore than ion tonnes

per year (Liu & Urban, 2010; Ceisla, 2003). Over the ye@osin isfused qw.@'ange

of applications such as in the manufacture of adhesives, p sizingfslg ntszand phi?ting inks
(Smith et al., 2010; Yao & Zheng, 2000; Alexander &Wh \SQQ : Y‘f’
sin with a suitable

Rosin-gum resin consists primarily of abieti maric-

hydrophobic character and affinity for li mo WT em\al., 2006). Different

chemical mechanisms between copper, rosin an 08 ents @j@also been investigated

(Voulgaridis, 1993). For example, th@row&e @Emely efficient repellents

to both fungi (unsterile soil bed test) an rn}\t i test)@zzi, 1993). In another study,
r

the decay resistance of wood seemed.to imprave d to t@. creased in moisture absorbing
tendency when subjected to a ro:sm ’zin a eb'hk,@Oll).

The objective of this @as n O reated with rosin rum resin that was
impregnated usin fusio’m 'd{)yﬁ'rgasuring its ASE (Anti Swelling Efficiency)

gv
value and its wat on as/wel
b 4

produced by solvent extraction of aged pine stumps, and (c) t

& s
2. M@A S AND METHOD;Y
N
2.1 ation of Rosin-Treated Oil Palm Lumber

'@ces of dry OPL with dimension of 100 mm wide by 100 mm thick by 400 mm long
were obtained from Malaysian Palm Oil Board (MPOB). The OPL was individually treated
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with a rosin-gum resin solution of 30% concentration (w/v) methyl ethyl ketone (MEK) using
a vacuum infusion method. The rosin-treated OPL was then compressed to about 75%%ef Its
initial thickness using a cold press in order to remove excess rosin solution fro Nple
and to make it more compact. To complete cross-linking of the rosin-gum resi e densified

rosin-treated OPL sample was cured under pressure in an electric oven at 60 + 5°C for five
days (Kamarudin et al., 2007). \,

2.2 Determination of Rosin-Gum Resin Penetration q

Small cubic samples (in the form of a square cross-section of si mm/and along the

irection \with rz’zo_@arpen

ided gopper tape fqtlowed by

sputter coating with a 38 nm layer of gold in a vacuum éyaporat \rnq rto Sl@f electrical
&

vascular bundles of 10 mm) were cut across the longitudin

knife. The samples were mounted on the stub using dou

conductivity for scanning electron microscopy (S ervations.
a]_wirections in order to

er ﬂive in the image. The
penetration of resin in the Iunx0 'x;was ?eﬁernﬁ@n from the respective
photomicrographs. A Hitachi S2700 SEMwope \% w@tsed for the study.
The penetration of rosin-gum in jthe %R I)O'V@ determined from the respective
photomicrographs, while t perce]nt in~(WPG)-due to rosin-gum load was calculated
(Ozcifci et al., 2007) as folIows: \\? &
% PG (oA £ %(-WO‘ x 100
% Mo
%( ¢ <>

In the SEM, the stub (with the specimen)

increase the area scanned by the beam,

4

where WPG |s$e ight percent gain ‘goven-dry basis in percentage, Wo; is the oven-dry
mass, in s, Of the OPL sample be?bre rosin-gum treatment, and W is the oven-dry mass,

in gra e OPL sample after subjected to rosin-gum treatment.

N
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2.3 Dimensional Stability Test

Dimensional stabilization was quantified by comparing the volumetric swelling ¢ \3:01‘
both the densified rosin-treated OPL and OPL devoid of rosin treatment (c %mples.
Measurements of anti-swelling efficiency (ASE) were carried out by jecting to an
exhaustive water-soaked treatment (Rowell & Ellis, 1978). %

Y

These samples were dried at 105 °C for 24 hr, cooled in a desiceator for 3 hr, and the three
structural directions measured. After weighing, the samples e 'nd'vlﬂuall vacuum-
infused with distilled water until they were fully wet. The OPL sa swere th ked under
water at 20 °C for 24 hr. After soaking, the samples werenindividually igpe d its

dimensions were measured at the same point, which were n as ipiti I sureQents. The

ASE imparted by the treatment was computed (Islam ew NQI WS: Y}’

N a9

ASE (%) = &£ 100
v \Y A
O,y &
where Sy is the volumetric swelling coa%of tHe match-OPL Q"ﬂ)le devoid of rosin-gum,
St is the volumetric swelling coefficie ensifi in-trea 4%élmple of OPL.

l >

g (

The volumetric swelling coeﬂ% vc) was, alc sed by-dsing the following equation:
\& S

where Vy is the %’of P&ypl af@oaking in m® while Vg4 denotes the volume of
-?/m L

mple of

respective ov ﬁ m?*grior to soaking.
N
N

3. g\ﬂs AND DISCUSSION

&

etration of Rosin-Gum Resin Into the Lumber Matrix
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The rosin-gum resin used was dispersed homogenously within the matrix of lumber sample,
and thus, remove the rosin excess and dry the OPL sample (Figure 1). For the OPL samples,
mean amount of rosin-gum absorbed and the time taken to infuse the rosin per unit v e of
the lumber samples were 0.56 g cm™ and 1.4 s cm3, respectively. Brouwer et al (2007), has
explained the vacuum infusion mechanism using different sample (bamboo) while applying the
same method. The pressure required to vacuum the rosin was start from 0 I\&;d suddenly

increase to 1 MPa. The value of pressure continue to decrease which meansthe rosin gum resin

have penetrated successfully. q
A(x .U 4

SOLDAS® Resion Infusion Processes 09/12/2015 10:28:13
1.00 m
L
0.75 |
Tl
Li‘
y 050 |
1

0.25 J‘
0.00

09/12/2015 09/12/2015 09/12/2015 09/12/2015 09/12/2015 X

10:02:36 10:09:00 10:15:24 10:21:48 10:28:12

X oS,
Figure 1: A sample of densif% -treatedl)al bebj: the pressure value and x: time
\ during preséu C/Q
3.2  Effect of Rosi -Gfbd ensification Tr{e}‘nents on Dimensional Stability
¢
’ (j’
The anti-swellin &ﬁmy E) Jalues @v that the rosin-gum resin was able to impart a
degree of sta: Et e densifi roQ'in-'t{,&fed OPL were sampled in middle/pith toward outer
zones of OPL™ densified rosin-treat&a OPL yielded ASE values (Table 1), as follows: outer
zone ran \hm 3.3% to 23.03% and the middle/pith zone ranged from 0.89% to 9.27%.

N
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Table 1: Variations of dimensional stability of densified rosin-treated oil palm lumber.
Number of Antiswelling Efficiency (%o)

| &
Zone Specimens Min Mean*

i Max SE; )
Outer 9 3.3 7.85 23.03 2.3

Middle/pith 9 0.89 4.37 9.27 §4

SE is standard error of the mean, values assigned the same letter do not

statistically significant difference at 95% confidence level. T

The positive ASE value indicated that the rosin-gum resin had epositethint cell wall

titial spaces (L@h et aTa?@IO).

These interstitial spaces were created due to the collaps jacent paren m!toé& Issues
during drying (Obataya et al., 2004). A typical SEM ft \!53 bund@%f resin-
treated sample is shown in Figure 2. SEM was use inmf VHE the resin penetration
(phenol formaldehyde and urea formaldehyde) in@ (Abd,;illah etal., 2012).
Rosin gum resin was successfully filled the p(m ample whi hapeQ, a sponge.

S

and subsequently cross-linked, leading to bulking along int

Figure 2: Typical photemicr, aphs-@wlng the distribution of rosin-gum resin within
the vascular of densified resin-trgated oil palm lumber a) magnification 80 and b)

\ \n@mflcatlon 700.
The a water absorption was reduced from 73.9% to 69.2%, as shown in Table 2. This
% ows that rosin gum resin could prevent the water penetration, reduce the swelling,
an erve the dimensional stability. It was noted that polymer grafting might have taken
place with reactive group on OPL component within the cell wall while ungrafted bulk polymer

48



RO
P

/SISTE

KOLOKIUM ? SISWAZAH SAINS DAN TEKNOLOG!

PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

was formed in the OPL voids (Rowell et al., 1982). The PF resin used was deposited either in
cell-lumen (Schneider, 1995), in cell-wall (Furano et al., 1992) or a combination of cell-lumen

and cell-wall types (Schneider & Phillips, 1991). (\:

Table 2: Variations of water reduction of densified rosin-treated oil piﬁ lumber.

Zone Number of Amount (%)

Specimens Min  Mean* M
Outer 9 55.97 69.2
Middle/pith 9 60.02 73.9
- ; ®
SE is standard error of the mean, values assigned the same,letter do no \Y'
statistically significant difference at 95% confidence lev ' _{‘)
P 4
NT
4. CONCLUSION R X
The rosin-gum resin used was homogeneou Ispersed withingthe O@S%tructure using a

vacuum infusion method. It was noted that the rosin \AT rectly proportional to the
erences bpjg;een the inlet and outlet

permeability of OPL macrostructure and sure
of the vacuum system, but inversely propertional te.the vi osit Q@Fosin-gum resin used. The

positive ASE values proved that t)—vg had’ etrated an osited in the OPL vascular

e
%
¥
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ABSTRACT \d'
Y

A rise of 2 °C in the Earth’s temperature is likely to occur the conice til’l’l Qéémbon
dioxide (COy) in the atmosphere reaches approximately m. Carboh capture torage
(CCS) is required to reduce CO2 emissions. CO: hy 0O2:6H> mation*has been
investigated as a way to capture COz. The formation of hydrate i 2\m\(ork was experimentally
investigated in batch mode inside a high pressure etric a PV ndard silica
gel with an average particle size of 200-500 % i .14 nm,a pore volume of
0.64 cm®/g and a surface area of 499 m2/g iu@ydrate formation

xceeded the Henry’s Law

was confirmed when the mole fraction of dzs !
value as well as a two-stage pressure dr the expe al pressure-time (P-t) curve.
Various sample preparation methods ( were-studied leading to the

selection of method 4 (the use of vigor as th eSt éthod which had the highest
moisture content (14.8 wt.%) and the t ter S|on ydrate (40.5 mol%) at 275
K and 36 bar in a pure CO2 gas sy

Keywords: Greenhouse effect, rate, silica }-Ie s Law and P-t curve.

1 |NTRODUCT|(§§\

N .
Carbon dioxide (Q‘; g;ongs 0 a katego (oi? gases known as ‘greenhouse gases (GHG)’
wherein huma s since ustr Revolution such as burning coal, natural gas and

oil to pow c ines for manufa g and transportation have now increased the
concentr o C 2 in the atmosp\e intensifying the natural warming caused by the
green ect (Caitlyn, 2014). Biello (2013) reported that CO> levels in the atmosphere
ave d 400 ppm for the first time in at least 800,000 years on May 7, 2013, around 40%

an the value recorded before the Industrial Revolution: 280 ppm (Caitlyn, 2014).
Biello (2013) also stated that global temperatures are estimated to rise by 2 °C if the
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concentration of CO> in the atmosphere reaches 450 ppm. With the persistent use of fossil fuels,
the capture of CO2 needs to be considered (Kunze & Spliethoff, 2012). According t

(2008), carbon capture and storage (CCS) has been a favourable mitigation ag &mate
change where it will be 70% more costly without CCS than with it by 2050. %3-step

high CO> content, transportation (usually via pipelines) to the storage sit

process including CO> capture from power plants, industrial sources, and natural gas wells with
e,znd geological

storage in deep saline formations, depleted oil/gas fields, unmineable coaws and enhanced

oil or gas recovery (EOR or EGR) sites (IEA, 2006). There are t |ng technologies for
CO. capture namely post-combustion capture, pre-combusti re |r' the ntegrated
combined cycle (IGCC) plants and oxy-fuel combustion. lessandro ], (2010)

highlighted several new materials for CO. capture metho ch as physical Pr dl%'mlcal
absorbents, adsorption of solids, cryogenic systems, memb hydjat based gasQe-paratlon
(HBGS) and chemical looping combustion by metalf\@xides is on@' the most
promising approaches in CO; capture field (Zhen 8076, 4; Linga et al.,
2007, McCallum et al., 2005). This CO: ca g@

crystallisation and can be applied to both past- (fro d re_’y@mbustlon (from fuel
gas) capture respectively. However, the procsi%oi réb’le for pre-combustion
CO2 capture from a fuel gas mixture t ue gas,mixt B‘eca@'{he partial pressure of the
shifted fuel gas (40% CO2 & 60% H>) is tp to I) S hlg an that of the flue gas (17%

A,

CO2 & 83% N) in post-comb ture (I 2 1p T . HBGS has been chosen in this
study because the CO> hydrate ormation is a' ud‘uxeperatlon thus making it possible to

treat a large amount of g strean' rmg than 99 mol% of CO, from the fuel

gas (Babu et al., 2013) O
The HBGS proc Ies on he? ater to form non-stoichiometric crystalline

compounds in nce of » N, d Ha, as well as natural gas components at high
pressures (10-70, bar) and low tempera@‘es (near 273 K) (D’Alessandro et al., 2010). Carrol
(2009) s &at the CO2 hydrate formatlon conditions are in the range of 273.15-283 K at the
press of 12.7-45 bar wherein this is the case for a pure CO; system. A number of
t% ave been investigated by researchers to capture CO> with gas hydrate formation
by menting the most traditional way (bulk water), solid adsorbent (porous medium) and

promoters (oxygenated solvents, surfactants, semi-clathrate hydrate and hydrophobic former).
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Also, numerous parameters have been investigated to improve CO> uptake, ease of hydrate
formation and operational costs by employing solid adsorbent so that HBGS will becomé the
most preferred method in the CCS industry. The stated parameters are promoter co &4
driving forces, fixed bed heights and pore sizes of solid adsorbents. However, reesﬁch has
been done in the determination of the best method to prepare solid adsorberﬁa.medium for

Consequently, several available options for sample preparatié mgods by using solid
S

ions,
CO: hydrate formation.

adsorbent in gas capture field were studied. Basically, each st e'same objective
which is to completely fill the pores with water. Babu et al. (20 ed silica and%ilica

gel as the solid beds in the reactor wherein they used a sﬁr@wo rpm) for m’nl‘&e%to aid

the dispersion of water into pore saturated silicas. This me was aﬁo ed from Ag?eyemo et

al. (2010). Park et al. (2013) mixed an amount of Watmi T(N.@ ore vo@fe of silica
gel inside the bottle consisting of dry silica gel anﬁwasoniﬁﬂwave as u@to blend them.

o

Wang et al. (2008) prepared numerous sampl erein the mi fh hobic silica and
water were stirred at three different speeds %&0,7 d T rnm) for 90 seconds and
they discovered that the formation of meéthane y%rm sa stirred at the highest
speed gave the highest gas uptake. | work, Dawsgn &t 3{32014) mixed hydrophobic
silica and alkaline solution and this mixt w:ll i t370 m for 30 seconds to prepare

a porous sample for CO2 ¢ tureinvestig ion lo@ssure (2-3 bar). The sample
preparation method employed%ang et al. )‘amg/Dawson et al. (2014) is beneficial
because a water-in-air inszMm co\!@ fwatéfoplets is surrounded by a network of

hydrophobic fumed silx ich pr alesgﬁ& of the droplets. In other words, it can
increase the amount insideSili ‘m!es Cvi)lch Is essential for hydrate formation. Thus,

the focus of this

as to Investigate the-advantage of vigorous stirring during sample
preparation on riationo ate inside fixed bed reactor (FBR) or HPVA wherein silica
gel was use&so id adsorbent (po&ﬂ;vmedium) to omit the need of stirring process inside
the reac N&nce, two approaches were used to study the formation of hydrate inside the
HPV A is of P-t curves (Tang et al., 2013) and study of CO: dissolution in water
sugge y Servio & Englezos (2001). Therefore, this study will help in providing the
sul sample preparation method for the formation of hydrate inside any reactor which

employ adsorbent as a porous medium.
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2.1.  Apparatus and Materials ‘\:

The high pressure volumetric analyser (model HPVA-100 — Figure 1) coﬁs.o constant

2. EXPERIMENTAL

temperature bath or water bath (was used to control the operating temperature inside the
temperature control vessel), vacuum pump (was needed to ensure the system reached full
of

vacuum during the purging process before the commenceme ch experiment) and

a r‘1anuf ctured by
Micromeritics. The oven used (Model AX30) was manufactured, by Mapd Q@S a

maximum temperature of 250 °C and a minimum temperwo °C. Thew 'g@in‘@lance

(Model: AEA — 220A) used was manufactured by AE A nd it?an measure a@aximum

mass up to 220 g and a minimum mass of 10 mg.Wigb%eQ Iende@és used to

vigorously mixed silica gel with water. ¢
o )

degassing unit (was used to measure the equilibrium moistur

-

Pressure display

System schematic Tempera.ture v
control display
Vent valve control Vacuum valve control
Analysis port Degas port
Thermocouple
connectors
Sample holder
Temperature Furnace

control vessel

L ES

-
N \ % 4
Fi N: Hi h‘pr\ge'[vo@ric analyser (HPVA)

e
As for material s%ﬂa siycpgﬁwi \an particle size of 200-500 um, mean pore size
of 5.14 nmﬁ:‘o‘ume of 0.64 cm%\%ﬂ surface area of 499 m?/g) was purchased from
Fisher Sci O2 gas with a puri 99.99% (maximum 103 bar), helium (He) gas with
purity of % (34.4 bar) for venting or cleaning purposes and nitrogen (N2) gas/compressed
air .5 bar) to control the pneumatic valves of the HPVA were supplied by BOC (a

ber)of the Linde Group). Antifreeze was purchased from ASDA. All the materials were

used without further purification.
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2.2.  Various Sample Preparation Methods

Four methods were used for the preparation of wet silica gel, namely methods 1 (s% left
to naturally adsorbed moisture), 2 (the lowest rates of stirring of silica), 3 (silica
in excess water) and 4 (the highest rates of stirring of silica). For all meth%:i silica gel was

erged

initially dried inside the oven for one night at 200°C before the commeneement of each
experiment. Finally, each final equilibrium mass of wet silica gel was de d with this dry

silica gel mass to obtain the final moisture content respectively.

Method 1

I.  Drysilicagel (2.5 g) was placed inside weighing gq eft at atmos er’c cd%htlon
as

ii.  The silica gel naturally adsorbed water until the f S regch de |I|br|Qm
Y

T
Method 2 ‘W %
I.  Drysilica gel (2.5 g) was placed indeir nd wate dd@'ﬁexcess (19 times

the mass of dry silica gel) so that the,total e T e was 50 g.
sing'a

ii.  Thesilica gel and water mixture esI ly s

night. 6
iii.  Then, the beaker was left at atm her’c on un@e final mass of the mixture

reached equilibrium. uj ( 0.%
c” ;\" ‘&
Method 3 |
i. Drysilica gel ( g S p? e ng boat and water was added in excess

agnetic stirrer for one

(19 times the dry silica,gel 'o t e total mass of the mixture was 50 g.
ii.  Then, itW at pheric ¢on until the final mass reached equilibrium.
f(/ ! v'
Method 4 g}/

ilica gel (0.5 g) was placed\lnside blender and water was added in excess (19 times

s of dry silica gel) so that the total mass of the mixture was 50 g.
silica gel and water mixture were vigorously stirred at the speed of 37,000 rpm

i ¥ ili . . .
Qawson et al., 2014) by using a high-speed blender for 90 seconds.
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iii.  Then, the mixture was left at atmospheric condition until the final mass reached

equilibrium.

2.3. Equilibrium Moisture Content Measurement : s J

The sample cell was charged with wet silica gel and was placed inside furn g and the cell’s
valve was initially closed. Then, the furnace was heated to 200 °C bx‘ te ature controller

and at the same time the vacuum pump was switched on to ve ny gas and moisture

presence in the system. After the operating temperature was achi ; ell s,valve was
slowly opened until maximum opening. The experiment was left r ron LQ..”y’

the amount of equilibrium moisture content was calculated. ' _\c,,

&
2.4, CO2Hydrate Formation ? '

S
‘?’“5«%\

2.4.1. Principles of the HPVA

The HPVA-100 (Figure 1) was deS|gned obta r ur amrptlon isotherms by
employing the static volumetric method er |t tr ing (dosing) a known
amount of gas (adsorptive) into the ch ntai mg th safnp]Q’ be analysed. It is capable
of achieving pressures up to 100 bar. When theys eache uilibrium with the adsorbate
gas, the final equilibrium pre cordeJ and |§ p \05. s is repeated at given pressure
intervals until the maximum %ecte i§ ree;hed These data are then used to
calculate the quantity of g rbed 'Jy mple esultmg equilibrium points (volume
adsorbed and equilibrium “pressur d to provide an isotherm. Excellent

reproducibility and a are btal separate transducers for dosing the sample

g/u
and for monltorln ssurefin the s ﬁémber
‘v’ %9
2.4.2. ExQntal Procedure

Before t Nmencement of experimm

The s s manually purged with He gas to clean the line from any impurities. This step
was repeated three times. Next, the operating conditions such as experiment time, analysis gas
port; rating pressure and temperature were pre-defined. After that, the sample cell was

charged with wet silica gel and was placed inside water bath. The mixture of 70 vol% water +
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30 vol% antifreeze was used to avoid the formation of ice inside water bath and to make sure
that the water mixture was consistently circulated throughout the process. The cell’s VaIWas

The cell was pressurised to required pressure through a supply vessel containi% CO. gas with
a purity of 99.99% and at the same time the desired operating tempewas established

through constant temperature bath. After the operating conditio Wg achieved, the cell’s

valve was fully opened. Subsequently, the experiment was le or Qyutes.
oy

After the completion of experiment i _\o}

initially closed.

During experiment

The pressure was reduced to atmospheric pressure at théssame oper tin teme{ature for

M e gas;gweral times

s valve wasefully closed and

hydrate decomposition. Then, the system was automatically

to clean the line for the next experiment. Subse W e

the sample cell was removed from the HPVA\ the pres 'm@&) curve obtained
after completion of the experiment was analysed. :\T

@
3. CALCULATIONS \ “ é—
X
N
3.1.  Calculation ofTheAmcntO%quilibr m is{ur ntent (wt%)

4 ¢ &
The amount of equilibriu Mure@as pre%&e’d in weight percent of wet silica gel.
élcﬂht ereent

Equation 1 was used tO\ 0 sture content available inside wet silica
gel pores. %

e wei
!
¢ ? C—)
o %ﬁsture content (g)
eQuLllbrlum% e cory %) == X 100% (Eq.1)

o ‘,t <. ‘wet silica gel (g)
N
o)
3.2 Ca’&latl n of the Amount of CO2, Consumed (mol)
The g of moles of gas consumed for hydrate formation is the difference between the
n f moles of gas at the start of experiment (t = 0) and the number of moles of gas at time

t in the sample cell (S). Equation 2 was used to calculate the number of moles of CO2 gas

consumed, Any.
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P

@ne = Vs (77), = (), “?-:
where the compressibility factor, z, is obtained from REFPROP*, Vs™ is the vo N the
sample cell, R is the gas constant, P and T are the pressure and temperature of the sample cell.

*NIST standard reference database — National Institute of Standards and Technol

**\/s obtained in the data sheet was in ccSTP. The conversion of ccSTP to ¢ as performed

by using combined gas law. \,

3.3.  Calculation of the Amount of CO; Involved In Hydrate Fo i ; '

Y,
The amount of CO2 consumed for each experiment Ww analysed to eStiQB_ the

formation of hydrate by using Henry’s Law. If the total ractior‘l. ofiCO2 xp i§§lved in
water exceeded the value calculated from Henry’s La\Yﬂows‘d’,&f ation_Of/hydrate in

the system. g

3.3.1. Henry’s Law

Equation 3 was used to calculate the theo %alue;&pytsi
?: 0
o

(Partial pre

(
where, KH is the value of Henry’s ¢ t at ipera pre and temperature respectively
% us

Xpt (mole fraction) =

(Carrol et al., 1991). Equatio ed Eg

experiment. \ I
Xp eat time t (mole % = ~
De ( f& ) g (}Fo%ﬁmol of H,0),
Q ) O
3.3.2. Total nu% molej.ogdc nsu@ to form hydrate
et

to calcul {e r@Ber of moles of CO2 consumed to form hydrate,

Equation 5

Aty (SUNA, 014). e
(AHH,@ o— ()¢ —np, (Eq.5)
wheren(n, ), is CO, consumed at time t = 0, (n,), is the CO2 consumed at time t and ny, , is the

olved in water phase. Equation 6 was used to calculate the number of moles of CO:

(Eq.4)

dissolved in water phase, np, . (Servio & Englezos, 2001).
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Np ¢

(G v el Gl Y)'
] _\cb)m

3.3.3.  Conversion of water to hydrate (mol%)

Conversion of water to hydrate (mol%)

Equation 7 was used to calculate the conversion of water to CO> hydrqte.\,

Anyg | X hydration number
= ’ x 100%
18)72%9) @
where Any , is the number of moles of gas consumed fo%w formation a th'a @the
a

I nurgbe of moles water in
the system. The hydration number is the number of Watq mole M guess Q;fécule. The

hydration number used for pure CO2 gas system EM (Ba

experiment determined from the gas uptake and ny,, is th

3.3.4. CO- uptake (mmol of CO2/g of Hz@ \
f CO»

Equation 8 was used to calculate the amo

CO,uptake(mmol of CO/g of H20) =

000 A% (Eq.8)

X~ S
|
3.3.5. Rate of hydrate forma mol CQ».pe H‘lz%)er min)

Equation 9 was used to cai;ﬂ%the rzfe

(AnH,l) — (AnH:l) t+A

rmation

The rate of hydratQ
the sampling ti% ta acquisiti ?of pr@ne and temperature were taken every 5 s by the

Y—v
HPVA.

N
4. @TSANDDlSCUSSlON
>

le preparation methods were investigated in this work namely methods 1, 2, 3 and

rLi)Q} (Eq.9)

orted e 30 minutes because the data was very large;

4. The full description of each method was previously described in section 2.2. Initially, the

results of equilibrium moisture content from each method are presented in which the
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confidence interval (ClI) calculated was based on a 90% CI level and is presented in the results
and discussion throughout this work when necessary. Then, the formation of hydratexme
HPVA was examined by studying the P-t curves obtained together with the stid 02
dissolution in water according to Henry’s Law (Diamond & Akinfiev, ; Servio &
Englezos, 2001; Carrol et al., 1991) and then followed by analysis of CO> Qlﬁand rate of

hydrate formation. \,

4.1.  Vigorous Stirring Increased the Amount of Equilibrium Mai tuRContent inside Silica

l

Gel Pores with Minimum Error Bars
N

The amount of water available inside silica pores is vital fo ormation of qz f@ate in

batch FBR. Thus, the calculated amount of water availab r eacl}p pared sa is first

presented in Table 1. ? \ =
Table 1: The equilibrium moisture conten%@lica gel i fere@pes of sample
ion

2

preparat ods_ '} .
SiG Si %qu'l' Tequil, - )
Sample  Exp.  (wet)  (dry Co:ﬁ& :]te“g:)\ SD 90&)01
Method 1 211 245
1 2
Method 1 0.44 0.51
2 2
Method 1 2.47 2.87
3 2
Method 1 0.29 0.34
4 2

Previously, Ba@.(;m@ Meye et al. (2010) used a magnetic stirrer and Park et

al. (2013) usedyultrasonic wave durin "s:tgple preparation with the same intention - to aid

dispersio water inside silica pores. However, the sample prepared by method 4 with
vigor Ing using a high-speed blender in this work had the highest equilibrium moisture
m the lowest CI which was 14.7940.34 wt%. As for methods 1-3 in this work, the
a f equilibrium moisture content was almost identical which was around 13.68 wt% but

the CI for method 2 (gentle stirring by magnetic stirrer) was the lowest among those three with
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the value of +£0.51 wt%. Both methods 1 and 3 without stirring demonstrated quite high CI
values, +2.45 and +2.87 wt% respectively. The relatively low CI obtained for methods'2"and
4 is explained by the need for stirring during sample preparation to ensure the v%
distributed inside silica gel pores. These also indicated that samples prep

well
both
methods had high reproducibility as compared to methods 1 and 3. Figure%rgmarises the

results shown in Table 1. V

gy

IEI:I‘T-; CI for mean equilibrium moisture :unlentl
18

g 154 | . T = .
s IR e\l
£2 &l 1 Method 1 \)Y“
E' 3 1 Methed 2 T
K 3 1 Method 3
0 : : : : 1 Method 4
Sample
Figure 2: The equilibrium mmsture@jnt in we\'msgge’fég ethods 1 — 4.
o >
‘&
4.2.  Justification on CO2 Hydrate ?QQ ion AN
\
l
4.2.1. Two-stage Pressure D tCur\ﬁe ‘¢
Three sets of experiment per rr|1 ch sa preparatlon method (methods 1-4)
for assessing hydrate; o curve |me ber 1 for method 4 (Figure 3) is fully
explained here. The a on ther ex re not presented because almost the same
trends were obser ch ( gure@)/All prepared samples with approximately 0.5
g of wet S|I|ca to imvest 3 formatlon in the HPVA at 275 K and 35 bar by

using pure COq ¢ (99 99% purity). djgxperlments were conducted for 1200 minutes to

obtain m ﬂ{ O2 uptake.
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5,04 M o / pressure drop
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33.0 _—
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-
8

Frassuera |
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D 200 400 BOD 8O0 1000 1200 ’ y
Time, t imin) b

Figure 3: P-t curves that show 2-stage pressure drop in 1 Inutes,a
minutes at the experimental conditions of 35 bar and 2 (

As seen in Figure 3, the two-stage pressure drop trend %ﬂ bz‘T ng
observed during the hydrate formation experiment Wotalw drop @Ieved after
1200 minutes was around 2 bar. The complete diSselution o wat ide silica gel
pores was observed after the pressure droppe mately to 6@ bar as indicated
by point a-c (the first stage of pressure dro@y, wg icates that the dissolution
of COz in water happened around 5 min I hinhhv & 008) stated that upon
tely. urrently, labile clusters
isord@m@;‘ith explained no pressure
drop from point b-c. This procgss cWed until th i%e $ cluster agglomerate reached a
critical value at point ¢ Where%n & Koh (2 &}s@ is was the point where primary
\‘escribe time from point a-c as an induction

indu&\{an time observed in this work which was
Seh e one reported in the literature (Zheng et

al., 2016; Babu et 014 & 2013,; ?’n et a.&.ZOO?). Then, the second stage of pressure drop

dissolution of gas in water, labile cl rm

started to agglomerate by sharing facms i'r
i

nucleation happens. Also, et al. (?

time for hydrate formation. eov

around 10 minutes by'e ing FBR

was observed i tely aft i'nt c a%this significant pressure drop is known as the
hydrate groma until no more drop~in pressure was observed in batch FBR as indicated
by point WI , several stages of p}ssure drop were observed after 100 minutes (point d)

before, e a plateau started approximately at 1000 minutes.

N
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4. P-t curves that show 2-stage pressure drop in 1200 minutes and the first 100
minutes respectively for methods 1 — 4
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4.2.2. COq Solubility in Water Exceeded the Henry’s Law Value

Since the experiments were conducted in batch mode or isochoric condition, the é}h’nber
of moles of CO> consumed can easily be calculated by using the Ideal Gas Law. Then, the mole
fraction of CO; dissolved in water was calculated to be 0.0438 where the_yvalue of Henry’s
constant at 275 K was obtained from Carrol et al. (1991). This value was Wmidered for

the justification of hydrate formation because the value of Henry’s consWtheir work was

tR operating pressures

ef r'the comparison

calculated at atmospheric pressure which was not the same

employed in this work. However, this value was presented in
purpose. Thus, the equilibrium mole fraction of CO; in water at v S operatl peratures
and pressures plotted by Servio & Englezos (2001) was %\a guideline t d'ten@%:ze~ the
formation of hydrate in the system. The formation of hy was confirm whaQ..t e total
experimental mole fraction was higher than the equilib 0 M at the@'ﬁerimental
conditions (275 K and 35 bar). Based on the d W by ?‘frvio Engl%s (2001), the

equilibrium mole fraction was found to be 0.0K these expert itions.
010 (2) 0.03 (b)
£ ouad e ree e E e
= e % E = 0,06 - -p-"'"-“-“ T "—'F._'”|“'_":-
5 s et - 5 = i o e e L ol SR
8 ' =S IRt ’
§ oo = T I
g L TE MM e
=] e o = PR
£ ooad s g = o
k= ¢ = @ b
g 0 g8 $
< 1 T2 oo
= M e ————— z i
- =1 u
T
0.00 T T T T T 0.00+ T T T T T
0 200 400 500 800 1000 1200 0 200 400 600 BOD 1000 1200
Tume, t {mm) Tune, t (min)
«« Ddethod 1
«+ IMethod 2
+ Methed 3
+ Methed 4

Idole fraction of COy dissolved m
= =« wwater predicted from Henrv's Law at
275K and 35 bar (Servio et al 2001}
~ Calculated mole fraction, H=800
bar/mele fraction (Carrol et al., 1992)

w \J

Figura&ole fraction of CO- @ter inside silica gel pores for methods 1 — 4 at

experim conditions of 275 K and 35 bar in 1200 minutes; (a) total mole fraction of CO3,
(b) mole fraction of CO> during hydrate growth

igure Sw(a) illustrates the total mole fraction of CO2 consumed in water for all samples
throughout the experiments while Figure 5 (b) illustrates the mole fraction of CO2 consumed
during hydrate growth. The red-dashed line in Figure 5 (a) shows the total CO> dissolved in

66



K SISTE
¥oLo
JM
PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

water at the experimental conditions in which further CO, consumed after that is known as the

growth of hydrate. The highest total mole fraction of CO; involved in hydrate formati as
observed for the sample prepared using method 4 (the highest rates of stirring of silic 60)
followed by methods 2 (the slowest rates of stirring of silica) (0.059), 1 (SN left to
naturally adsorbed moisture) (0.057) and 3 (silica was submerged in excess,water) (0.050) as
shown in Figure 5 (b). Since the formation of hydrate was justified, nextsﬁdy on final
water to hydrate conversion, CO> uptake and rate of hydrate formatlon all samples are

presented in the next section.

4.3.  Vigorous Stirring Enhanced the CO Hydrate Formation es Ilca
Minimum Error Bars \
.{°
4.3.1. Water Conversion to Hydrate and CO> Upta Yb’
Table 2 shows the summary of results obtalned expe ment were repeated three

times for each sample to analyse the reprodu 0 the resu <<

;éa co Mean
Water gater uptake \‘?oake forr;e 4 CO2
conversion ion mel, , (mmol . formed
Sample  Exp. to hydrate 4 to hydrat of %of CO2/g SD ;]n drate in
(mol%) \Qol%) | of H20) y hydrate
(mmol)
90% o@ ) (90% (mmol)
AN, 0\ L O cp
1 s 37 0.24
Method 4 3.9
1 2 %4, L b 3.5 + o047 05 0 0.26
3 O #o Sy 44 T 0.30
1 c(;ta.s X 3.6 0.24
Method A 40.1 +4g'igc;}/ 36 39 500 04 021 027
\ 44.0 - 4.3 0.29
34.8 3.4 0.24
Methg 433 o a1 a2 +%Z17 05 029 026
% 35.6 ' 3.4 0.24
1 40.6 3.9 0.29
Vel 2 38.0 S5 24 a7 Jj)ig 02 028 029
42.8 - 4.1 0.31
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Studying total water conversion to hydrate and gas uptake further showed the significance of
vigorous stirring. The sample prepared by the highest rates of stirring (method 4) had" the
highest water conversion to hydrate with a value of 40.5 + 2.28 mol% followed %ﬁod 2
(40.3 + 3.42 mol%), method 1 (40.0 + 4.84 mol%) and method 3 (37.9 + 4.4 % It was
observed that the sample with the highest equilibrium moisture content (rr%wim Table 1)

yielded the highest water conversion to hydrate. Consequently, the amount ofigas uptake was

directly related to the amount of water conversion to hydrate. Hence, the ptake obtained
for methods 1, 2 and 4 were 3.9 mmol of CO2/g of H>O, 0.2 mmol©f COg/g of H-O higher than
method 3. However, method 4 consumed the highest amount ec IJs with, the value
of 0.29 mmol followed by methods 2, 1 and 3 with values o 7, 0.26 .26 mmol

respectively. Figure 6 illustrates the water conversion to h e and CO tzﬁ«ii%‘each

sample. ) 2 \Y-

I 90% CI for mean maximum water conversion and gas uptakel
(a) (b

- 50 _ 5
5 a0 T T T
z i =
3 - = © o0
:_1; E 20 g‘ l'_r\'.I
E S 2
E =
by E
= £
0 , £ .
Sample Sample
B Method 1
EH Method 2
1 Method 3
Im Method 4

v " 4 ~
Figure 6: Comparisoft of (&) water eonv ?Jn m.&;/drate and (b) gas uptake for methods 1 - 4
at thE erating conditions f2{5} and 35 bar in 1200 minutes
es

NN
S @ower than methods 1 and 3. High regeneration
Table 2) were simil@“’past studies with consistent results using silica sand
and PU Mabu et al., 2014; Babu et al., 2014(b); Mekala et al., 2014). Hence, the results

obs ain the advantages of the vigorous stirring process during sample preparation as
t@t of water that gets occluded inside silica gel pores (Babu et al., 2015) is overcome
n f

a

The CI for sa ith stirrin

and repeat

icial for the utilisation of water in hydrate formation. Also, the results observed in
this work agreed with the one obtained by Wang et al. (2008) wherein the formation of methane
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hydrate for the sample (mixture of silica and water) stirred at the highest speed attained the
highest gas uptake. Additionally, Rajnauth et al. (2012) mentioned that gas hydrate has aig

gas to solid ratio where 1 ft3 of hydrate contains 150-180 ft3 of gas per ft> of watef. the
sample prepared by method 4 had the highest moisture content, this is the main.ﬂan ion for

the highest CO, uptake attained. The vigorous stirring of the silica mixture with water
employed by several researchers (Dawson et al., 2014; Wang et al., 2008) and this work is
useful because water droplets are surrounded by a network of silica whiants coalescence
of the droplets (Wang et al., 2008) thus increasing the amount Wmside silica pores.
Wang et al. (2008) mentioned that the higher the mixing spee@rt elavera e particle
size which increased the gas-water interfacial surface area for ate formation’due to_the

presence of dispersed water phase. Moreover, Yuan & Lee ) stat;t)m}f) s'n&%mtact
e. Thi

angle was observed when the liquid spread on the surfacémwhile agdarge ntact‘%ngle was
observed when the liquid beads (compact liquid dropletWon M s;g\oﬁtact angle
is closely related to the spreadability or wettabil':Wan, TS?64 I whid@small contact

angle (< 90°) indicates that wetting of the sur%i ourable ncr, g the interaction
an

between CO> gas-water with porous medi n nng hydrate formation.

S It,
Yuan & Lee (2013) added that small :pieﬂ aradﬁs are(%p, erical, which gives a
minimum surface area for a fixed vol Increases t sﬂrfa@Ension of water. Thus, the

use of vigorous stirring which dispersedwwat es is«&xpected to reduce the surface
tension of water inside silica pores. ;i 7 [ §
S 24

nin min and inset for the first 150 minutes.

4.3.2. Rate of Hydrate I&Nn
eo

Figure 7 illustrates the r\ dra
At 1200 min period, t f hydréte {iorf-cyuld not be seen clearly, thus the comparison

min. The s?m le F&dred by the highest rates of stirring (method 4)

was done for the f
demonstrated t ste8t kinétiossi whic initial rate of hydrate formation was more than
0.05 mmol of CO./g of H2O/min, foIIo@d by methods 2, 1 and 3. The slowest initial rate was

demonst Ny method 3, almost 4& slower than method 4. The Kinetics for all methods

were e same after 120 minutes of the experiments. Thus, the initial rate of hydrate
for@ r the samples prepared with stirring (methods 2 and 4) was better than the methods
wi tirring (methods 1 and 3). Overall, the silica contacted with water from method 4

showed the best results.
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Figure 7: Rate of hydrate formation for 1200 minutes and @r th fikfw\inutes
(methods 1 - 4). ® ¢

| &
5. CONCLUSION é 2 e

\ Y’y
The solubility of CO: in water using Henry’s La d the eXperimental p e—time (P-t)

curve were analysed to determine the formati\ rate. or@n was confirmed
ater ryl aw value as well as

when the mole fraction of CO; dissolved in w c edew
a two-stage pressure drop in the experim tgﬂ)curvm aéple preparation with the
use of vigorous stirring obtained the h uilibrium moisturesgontent (14.79+0.34 wt%)

which led to the greatest water converm h
high mixing speed (37,000 rpm) Wresu ed i t?e@nce of dispersed water phase
increased the gas-water inter%urface ar jry@ge formation. The repeatability of
equilibrium moisture corm gas lJp taine@(the sample prepared by the highest
rates of stirring (method 4) the es com@;ed to other methods (1,2 and 3) with the

Cls of £0.34 wt% a 19 olo 9g'pef.g) f H20 respectively because the amount of
water occluded i ifica gel pores was not-an issue or in other words vigorous stirring
increased the s ity. ’ D)" 4\

% 9
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ABSTRACT '\d
@

Density functional theory (DFT) calculations have been use@io investigate th
electronic properties of 3C-SiC and 2H-SiC and their r seo hydrostati
results obtained are in well agreement with the experi ally measured datavand other
theoretically calculated results. The bond lengths, and*dzU er m&ces are
calculated of the crystals. The calculations show that 3C %c ha tical tetr@hedral bond
lengths and angle with a high cubic symmetry. T bonds of 2H-SiGeare shorter than
the in-plane bonds whereas the off-plane angle ger In- pI e angle, and this
implies that Si (C) atom was displaced sh& ard C (Si @next bilayer. The
electronic properties of the polytypes are inyestiga e tructures. Partial
density of states (PDOS) and total densit %tes (D 9,; 5;: ulated and analyzed with
respect to the band gap structure. The ele energy ga truct show that 2H-SiC has
a wider band gap than 3C-SiC with er

heé cq{?ttlon and valence bands
characteristics. DOS at the conduct| edge 0 SiC e/eV) increases gradually
whereas that of 2H-SiC (0. 17e/e V ses . iscussion of the hydrostatic
pressure effect on the struct a lectr § 3C and 2H silicon carbide
polytypes is presented. The m ts sgp rease/in the band gap and DOS of SiC
polytypes with increasing the pres 0 jon (Vp/V,) of 3C-SiC is lower than
the volume reduction of andlth ost constant of both crystals. The

enthalpy increases with inekgasing t ears to be more stable than 2H where
the calculated enthalp hlg

Keywords: SiC po pes attlc str eg' E(_9tron|c structures, pressure effect

;\s@ &

Silicon % SiC) is a covalently bonded semiconductor where each silicon atom is bonded

to fau oring carbon atoms, or vice versa, to form a tetrahedron which is the main block

h a close-packed structure of SiC crystal consists of Si-C double-atomic layer called
Si-C

B, and C. These bilayers are stacking along c axis in different sequences forming a specific

ayer which falls in one of three types of sites in arranging the Si-C bilayers named A,
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polytype of SiC, and this character is called the polytypism. Silicon carbide appears in more
than 200 polytypes, and the most known polytypes are cubic silicon carbide (3C-SiC),andgome
hexagonal polytypes such as 2H-, 4H-, and 6H-SiC. 3C-SiC and 2H-SiC are the 0 ypes
that have a pure cubic and hexagonal configurations respectively. Because, of its Superior
properties, such as wide band gap, high-temperature resistance, chemical inertness, and
breakdown field, silicon carbide has become one of the most candidate m&;s for future
semiconductor electronic and optics devices. However, the properties arwicability of SiC

bilgers. These structures

llyby e\'eral researchers

polytypes are influenced strongly by the stacking sequence of t

and some other properties were studied experimentally and the
(Liu etal., 2010; Luo et al., 2012; Huang et al., 2015). Some of t
investigate the effect of temperature and pressure on SiC p ies (Zhuravlgv ’at [%2013;
Varshney et al., 2015; Carlson et al., 2015). However, bec of th@li itation of{?e sample

Ddun\ ve be@fn 3C-SiC,

iIC is complex than

studies Xtended to

6H-SiC and very recently on 4H-SiC. Although ﬁw

4H- and 6H-SIC, still there is a lack of the prw ns @s properties.

\3 A

This paper focuses on investigating the steuctur anéj ic'pr ’%’es of 3C-SiC and 2H-
SiC polytypes, and a brief discussio@res re effgCt‘on g@e properties is presented.
Furthermore, in order to evaluate qur work, 01 are co@red with the experimentally

measured data and other theor 'call%alculat es tSlWh\BS. vailable.
D, \"D d

&
Q
2. THE COMPUTK?NAL PRO

URE %
Ny é(/
Based on density functi th

ry, t ;egenﬁ'f)rst-principles calculations were performed
using the Cambri al Taotal ?19 y age (CASTEP) code within the plane-wave

pseudopotentialsapproach, én XC e-correlation energy was approximated using

Perdew-Bu@zorhof generalized qigdlent approximation (PBE-GGA) functional. These

e

calculati Mre performed for the contributions from valence electrons (2S? and 2P? for C,

and 3 P? for Si) in order to achieve more accuracy and reduce the computational
complexity. During the calculations, the plane-wave cut off energy was 240 eV. Special K-

poli
hexagonal SiC polytypes, and 5x5x5 mesh of cubic SiC. This set of parameters uses the

mpling integration over the Brillion zone (BZ) were employed with 5x5x2 mesh of
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tolerance in the self-consistent field calculation of 2x10 eV/atom, the change in total energy
of 2x10°® eV/atom, the maximum force of 0.05 eV/A, the maximum stress of 0.1 GPa, and the
maximum displacement of 0.002 A. With these parameters, we calculated the elect Nergy
gap structure and the density of states of the SiC polytypes crystals. %metric
conformations of SiC crystals were optimized using the lattice constants and fractional
coordinates of the internal atomic positions that listed in Table 1. The cub&&ture of 3C-

SiC crystal was built with space group F43m while the hexagonal structur 2H-SiC crystal

was built with space group P6smc.
Table 1: SiC polytypes lattice constants and atomic ional <'oo
% o

SiC Polytype a(A) C(A) Fractio ordln es of to'nix(.:)\
3C-SiC 4.3596 4,3596 0 ' TY
\% N

2H-SiC 3.073 5.048 c\¢1/3
c,) ) Q&
3. RESULTS AND DISCUSSI o >y
-

AQ’
3.1 The Crystal Structure o d 21 %\

Silicon carbide, as mentioned abo consi etrﬁ écipon formed by bonding one Si atom

to four C atoms, and Si- @S arel crea When{hese tetrahedrons are stacked along C-
S

axis. The different stac i-C ers is the reason of polytypism character

in SiC. Each bllayer an e Slt din %@of the three possible positions (A, B, or C)
with respect to w hil w;n?\ i malt-e tetrahedral bonding scheme. The Si-C bonds
in bilayer p ndlng sﬁckmg-sequence are either rotated by 60° with respect to
their nearea&\bors to create a he \ﬁal nature, or appeared as mirror images and have a
cubic na our crystals, 3C-SiC has a cubic structure with stacking sequence ABCABC

nly cubic SiC polytype, while 2H-SiC has a hexagonal structure with stacking
BAB which is the simplest and the only polytype with pure hexagonal structure

iC polytypes.
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The optimized structures of the two polytypes are shown in Figure 1 where the crystals of 3C-

3
e
S

SiC and 2H-SiC are composed of 621 atoms and 525 atoms respectively.

3C-SiC ic Uy ".‘;\
Figure 1: Crystal structures of?ﬁ)l bs;.\ g\’

Figure 1 shows that 3C-SiC is a crystal with '&Dal orientation/of Sj trahedral where
the orientation of the Si-C tetrahedral in the,top layer W ith that of the bottom layer.
The length of Si-C bonds is 1.89 A. The mum dewviati erXrAr: y@metry is 2x10° ANG.
The stacking sequence of 3C-SiC ato rs ga logal ‘tubjélenvironment (k-type) with
respect to the immediate neighbors. C-Si 5 1@4710 which agrees with the
experimental measured identic tetn%&ona le ( p'ta ietal. 2007). The distance between
A-B and B-C bilayers (Sil-Si%iS) is 3 1 aﬁd@/e distance between A-C bilayers is
5.352 A. On the other hama culitio of-the le bonds of 2H-SiC crystal with 100%
t in
-p

I
hexagonality showed t -p S (S'@l, Si2-C2) are slightly longer with an
average (1.893 A) th sz neb 'ééilfeg," Si2-C1) with an average (1.88307 A). The
i 11-8i2) is 3&8’5 A while the distance between A-A or B-B
e in*ﬁl ggle (?_ Si1-C1=109.364°) is smaller than the off-plane
angle (C1-Si1-€2=109.578°), and thed‘_’dentical tetrahedron angle value falls in the middle

between two measured angles wmth affirms the crystal symmetry. The calculated values
of 2H nd angles indicate to a slight displacement of Si (C) atom toward C (Si) atom
tm to next bilayer. These calculated lattice parameters agree well with the results
obtained by Nowak (2001). The slight differences in the bond lengths and angles between 3C-

and 2H-SIC crystals can affect their properties strongly, for instance, the short bonds enhance
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the hardness and increase the width of the band gap. However, the hexagonality also plays an
important role in defining the crystal properties (Luo et al. 2012; Huang et al. 2015)\? )
3.2  The Electronic Properties of SiC (3C and 2H) Polytypes | s j

The electronic energy band structures of the SiC crystals in the energy rangZ-lS to 15) eV
along the high-symmetry directions in the first Brillion zone (BZ) are depieted in Figure 2.

Energy (eV)
Energy (eV)

~/
Figure 2: Band-gapﬁructure %Yt%e}sd\

Y S
The width of the band gap is estimﬁk m the i ces&‘eﬁmeen the highest occupied
orbital in the valence band and t st upoccupied orbital in the conduction band. All
energies are with reference to %’malenw #or'&b'and 2H polytypes where the top
of occupied states in the va% di ‘hufa‘t\ at G’@% with Zero value of the energy due
to the automatically shif&&r SS a'1d thi acili@ the evaluation of the band gap.
N OO
It is well known th ased/on loc de‘;si@proximaﬂon (LDA) or generalized gradient
approximation ﬁerﬁs mates the @ gap calculations by (40-60) % because of the
Kohn-Sham t g‘%t system call§ underestimates photoemission gaps. Therefore, the band
gaps of 3C- d 2H-SiC crystals as@)/rrected by adding the quasiparticle correction (1.13
(\xlated values, so that the band gaps were found to be 2.4 eV and 3.37 eV of 3C-
-SiC respectively. These results agree well with the experimental data and others
s (Nowak, 2001; Laref & Laref, 2008), and better than those of Huang et al. (2015)

calculations. It can be seen from the band gap diagram of 3C-SiC that the first minima of the

conduction band is located at X point, and the second minima is at L point with about 3.14 eV
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difference. The direct band gap is 6.1 eV which agrees with Huang et al. (2015) results
Whereas the first minima in the conduction band of 2H-SiC is located at K pornt wh

'ﬂ

second minima is located at M point with a difference of 0.76 eV which is very hen
compared with that of 3C-SiC, and the direct gap of 2H-SiC (4.95 eV) is na% an 3C-
SiC direct gap. The conduction band minima in cubic SiC at X point is fold /3 LM in
2H hexagonal BZ. This point has a lower symmetry, and the bonding com&t.ions of C 2s
orbital and a Si 3p orbital can interact with closer lying states. On the omnd the minima
at K point gives rise to the lowest empty band. The electronic erg gap structure can be
viewed and discussed with DOS diagrams. Figure 3 shows the ity fstate (DOS) of
3C-SiC and 2H-SiC polytypes. , -

DOS (e'eV)
DOS (e'eV)

| I:
¢ =g
',
v
A
2

of s po@pes

It can be seen that the width o% and 2H-Si v;leeng) bands are almost same with a
lower width of 2H-SiC. | C-SiC sfr \r'e,the E(a-éubband gap appears between (-8.75)

eV and (-9.75) eV wher t S orbitals while the upper band is P-

orbital dominated. T h p (?) c from the onset of the second valence band
at X and L pornts e st be ng are dominated by S electrons and rapidly
changed to P elect mifa subéuﬁ\d in 2H-SiC valence band is located between (-

9) eV and S 5 where the lower @Xls dominated by S electrons while the upper is
P

domlnate electrons. The large pe p\ak located at the onset of the upper band appears at (-

7.5) e@ also rapidly dominated by P-state electrons.

lations showed that the valence bandwidth of 3C-SiC is slightly higher than that of

2H-SiC which agrees well with Laref & Laref (2008) values. However there is a clear variance
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between these polytypes in the conduction band (C) width and structure, and this means that
the reason for the band gap variations between the polytypes comes mainly from the conduetio

band differences where the conduction band of cubic polytype is wider than &f the
hexagonal polytype. Another interesting point is that the minima location of conduction
band moved from X point in cubic SiC, which folded between M and L_in a hexagonal
structure, to K point in hexagonal SiC which is located in the center of the B&c;e parallel to
c-axis. The DOS at the edge of the conduction band of 3C-SiC is 0.15 and increases

gradually, while the DOS at 2H-SiC conduction band edge is 0.17¢/eV¥and increases sharply,

a all (2015). These
variations are generated mainly from the diversity in the stackingsequence n the two

polytypes. é [ _\c}
s \'Y'

3.3 The Pressure Effect on 3C-SiC and 2H-SiC ProRtle's \
While investigating the pressure effect on Six es crysta tur@he cut-off energy
was changed to 310 eV, and the K-point sets became ‘594\nTs or_ﬁQe hexagonal SiC and
4x4x4 mesh for the cubic SiC, so that the ultrafi qu'z.i i unctigal was used to enhance

the calculations accuracy. This work S results of DFT m@@d'rements of the band gap,

and this value consists very well with the calculated value

A,

DOS, and volume changes of 3C-SiC an S’ S unde@tessures up to 70 GPa at zero
z (

temperature. §
:' , ' &

The results showed a decr Mhe bapd idth of3€-SiC crystal. Also, the trend between
the density and pressurg,matChed w

S expect ere the density increased with pressure
increase. The highes@i s Obtai e'd'at E;rgssure 70 GPa, and the lowest density was

obtained at press@ Pa. These findi gree well with Carlson (2015) and Guedda
(2016). The vo‘tf; the ér cre when the pressure increased which consists of

Zhuravlev (20 experimental findi@« and (c/a) ratio was almost constant where the

TR

hydrosta 'Nﬂsure unchanged the original cubic symmetry of the unit cell. The volume
colla o) was determined and found to be 16% which is comparable to experiments
ditWt ers calculations (Lu et al., 2008; Varshney et al., 2015). The band gap width of 2H-
SiC crystal became wider, and the density became higher with increasing the pressure. The

measurements showed that the crystal volume of 2H-SIiC decreased with increasing the
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pressure where the calculated volume collapse was about 20%. The equilibrium ratio of /a
was 1.64 which is very close to the identical value. These results agreed very well W|th those

\4

of Karch et al. (1996). (’}

Since the hydrostatic pressure kept the cubic symmetry unchanged of 3C‘S|C The strong
covalent Si-C bonds lie in [111] direction. Therefore the effect of the&)mpr'ession along ¢
direction was weak, and the reduction volume of 3C- SiC (16%) was found to be lower than

that of 2H-SiC which coincides with Guedda results (Guedda et a ZORE.
(x \ 4

The crystal stability at a given temperature and pressure is governed by what is called Gibbs
o
free energy or the enthalpy (Karch et al., 1996; Varshney et aI 2015). In our caIcuIatlons we
sl I & " A~
measured the enthalpy of 3C and 2H under hydrostatic pressure effect and zero temperature.
— ® N F a ¥

The calculations of the SiC crystals showed an increase in the enthalpy with mcreasmg the
- e

pressure which agrees with the fact that the most thermodynamlcally stable phase at a given

| NG
L .7 | <<
pressure and temperature is the one with the lowest enthalpy O
\
A
A
S
Q—

4. CONCLUSION E 0

The structural and electronic properti \mc (3C- S@and 2H-SiC) polytypes were
investigated employing densitysfunctional thely ( T) C@IOHS with CASTEP code. The
calculations showed that the different stacking rabesef the SiC tetrahedron gave a rise of

diversity in the structure pt;HQers wliic

bilayers between those es

d a variation in the configuration nature of the

re (;ég SiC showed identical tetrahedral bond
!ry e off-plane bonds of 2H-SiC were shorter
-plan le was larger than the in-plane angle, and this

implies that Sl wa!d c’d slightly toward C (Si) atom in next bilayer. The slight
differences bond lengths and ar@;es between the crystals of SiC polytypes can affect

lengths and angle wi h cubi€ s

than the in-plane erea he

their pro strongly for instance, the short bonds enhance the hardness and increase the

width nd gap. However, the hexagonality also plays an important role in defining the

@ erties. The position of the conduction band minima in the band gap structure is
for the polytypes. The electronic energy gap structures showed that 2H-SiC has a

wider band gap than 3C-SiC with clear differences in the conduction and valence bands
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characteristics. The electronic properties of SiC polytypes, such as the transition process from
the valence band to conduction band, are controlled by the band energy structur e
measurements of the pressure effect on the SiC crystals showed an increase in t gap
and DOS of the crystals, and the volume reduction (Vp/V,) of 3C-SiC Was% an the
volume reduction of 2H-SiC with almost a constant c/a ratio of both crystals, 3C appeared to
be more stable than 2H where the calculated enthalpy of 2H was higher thar&i.of 3C.
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A ROBUST RIDGE REGRESSION FOR MULTICOLLINEARITY
PROBLEM IN THE PRESENCE OF OUTLIERS IN THE DAT
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ABSTRACT z '

Multicollinearity and outlying points are common problems in tiplejreg analysis,
which produce inconsistent and unreliable estimates of the mdel paraméter anel sub$ ugntly
the inference of parameter. The well-known method to comb ticollineari prbb %s the
ridge regression method. However, this procedure is affe y the presence of ou where

it can cause fatter tails in the error distribution than al distri . Thergfore, it is
important to combine methods of estimation that is moR robu }deg ith these problems
simultaneously. In this paper, the performance he,prop
comparative investigation is made between e%’esti

mel)(,‘:'vI rdinary Least
Squares (OLS), ridge regression (R), and rob idge'regression
initial finding of this study is expected to_pro a %b?

edn@ -estimates. The
rameter estimates in the
presence of both anomalies in the data. O) N\

: 0

N
Keywords: multicollinearity, outlying “ridge regression, rob@method
\ S"
I N
1. INTRODUCTION (,)z :u}:l Q
&
e QO

In regression analysis, )Qﬁina lLeas Sqan OLS) estimation is widely used to
investigate the linear @h@nsh' k.)e en the variables of interest because it has the most
%easy to compufe. {tJI also the Best Linear Unbiased Estimator

favourable propert
(BLUE) when i fo%s two, assunpti ns@ndependency of explanatory variables and ii)
%0 v

ribution. owé(/er when multicollinearity and outliers are present in the

normality of

data, thes Aptions are invalid d‘ucéj(o the increased in standard errors of the estimated

coefficie \regression analysis. Multicollinearity is defined as a phenomenon where the

explana variables are highly dependent with each other, while outliers is defined as an
rvation that is very far away from the entire observed data. When OLS estimator suffers

from multicollinearity problem, the situation will be worsen in the presence of outliers in the

data. The most suitable method to overcome multicollinearity is ridge regression method,;
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however in the presence of outliers in the data, it will cause fatter tails in the error distribution
rather than in the normal distribution. This will produce inconsistent and unreliable@

estimates that results in incorrect inference of the parameter and model. (

There are some studies to illustrate the application of robust ridge regressio "hteratures.
For examples, Bagheri & Midi (2009) use Gujarati’s (2003) child mortality (&s;[ to evaluate
the performance the proposed robust methods which are GM-DRGP-L1, RGP-LTS, M-
DRGP, MM-DRGP and DRGP-MM. The final results produce a réaso

a r(JbIem aused by
high leverage points. Another study done by Pati et al. (2015) ate Mma ce of

proposed method in the presence of multicollinearity ar%’qs by using d ta’se_& ald
t

(1952). This data contains 4 variables and 13 observations ave 3 9ut lers{The stdy shows

that the VIF of each variable are extremely high Wn a\p.Q nt of @6 level of
multicollinearity in the data. In this study, theyﬁw to conclude that @JSE of robust

method is suitable to provide a more stwa meter estimates é"the presence of

le interpretation that

the proposed robust estimation process are able to solve multi

multicollinearity and outliers in the data. C

The main issue that arises in regressio@sls is multicoMireari pecially when modelling

the relationship with a large number of explanat |ables\ e existing ridge estimator is

robust towards the multicollingarity problem; Fow rﬂti\»?lieved that this estimator has a
.

limitation where it is being i by thé nee o{putliers. To overcome the problem

involved in modelling mu 'Mearit;l in esence~gfoutliers, a robust version of the ridge
estimator is introduced,in thi i ethtad}fd adopted from Bagheri & Midi (2009)

stu
technique with the prapose gu'st Ssymates. The performance of the proposed

procedure is exa a Mante Car fglétion study and compared with the existing
methods by usié{e, befficlentbiag:

oD

2.
2.1@ e Regression Model

Let the linear regression model be;
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Y =Xb+e (1)

where Y is a vector response (dependent) values, X represents NnX pof ewgry
(independent) variables with rank p, bis the vector of p coefficient for expla@iables

and care random errors with the assumptions of zero mean, E(e) =0and a constantrvariance,

Var(e) = 02|n. Under OLS assumptions, the estimates of bin equation (1)% computed as

b=x"x)IxTy . T
l

However, when multicollinearity exists, this OLS estimates i 1able duesto | variation

inb. It is said to be inconsistent. As such, Hoerl & Kennard {1970a) intraduce ev‘vg;&ﬁod

of estimation and it is called ridge estimator. This meth dapted fr oL S-estimator
s b 4§

by adding Kl in (X" X)™:

N W
S

The estimated value k in (2) will reduce the dep y in explanatory v@bles X (Mansson

by =(XTX +k|n)-N 2?\
C
N

etal., 2010). In the presence of outliers,

A A
g!aonse Ms j&eubsequently affect by

and will cause unreliable parameter esti . rgejmbus&é?sion of ridge estimator is

introduced to overcome this problem.\ I

Over the years, there rﬁ%\/ st h bee@osed to estimate the value of k, for

rd (1970) &don Galarneu (1975), Kibria (2003), Khalaf
si etal. (2006), Alklfarnisi & Shukur (2008), Muniz & Kibria (2009),
onvet al#( .,Diff t methods will yield different estimates in (2).
Thus, based omthe performance in sirQu_)-laTivon study of Mansson et al. (2010), the technique
from Ki M)O ) and Muniz & Kilhh (2009) are selected to estimate the value of kin this
study.

@03) proposed the followingk;;

example; see Hoerl
& Shukur (2005),

and recently
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~2

k,=—— (5) Y.
li;[ﬂiz \
k, = median{m’}  (6) : s D,

Based on the previous estimator, Muniz & Kibria (2009) proposed the follou'q'~

2.3  Robust Ridge Regression

that are present in both X and Y- direction b&t we

commonly computed as BRob = (XTWX )‘1xT

0.
. . e}
k™ is computed as k™ = POrap ,are p{

A

R
and robust scale respec%’%kmb .

Rob ﬁéﬁe number of explanatory variables

e

ian @b}‘cﬂute Deviation (MAD) and computed as

y;

|
Ogop = 1.4825mediane™= é re{heé?r?nated errors and obtained via € =Y — Xbg,
Y

ce Oék’ in the presence of both multicollinearity and

outliers in Qa, the k™ in (9) is being+replaced by the different estimators (k™ =ky,ks,k,)
<oyt

chosen f;*thé@tudy.
QF

dia
. To study mor, the pe

nte Carlo Simulation Study

Let the following model be;

86



i\ SIST?

IS DAN TEKNOLOG!

j*‘_““_“‘*

PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016
Y, =By + BX + BoXy €&, wherei=12,..n (10)
and & ~iidN(0D) . The parameter values are set as; , =6, =0, =1and x_ =(1- 2’\{
y
where 7 is the correlation between »; and Z; ~ 1idN(0,1) . The correlationj_x;

in this

study are fixed at 0.00, 0.35 and 0.95 and represent as; no multicollinearity, te and high
level of multicollinearity. These degree of correlation are chosen to des%
f

dependency among independent variables in studying the performanv~
0Sen a

variability of
methods. These

values are set to be closed to Pati et al. (2015). The sample siz re,n=50,100 with

l

1000 number of simulations. \\d
‘X

N
When the outliers are present at timet =7, the residual ta e following foman, ! _\"’3

o _ -
g :{g' ort=rt fori=12,...,n; with m ~U and*4% a % cohtaYr;matlons

g+m, fori=1 X~
are chosen randomly to illustrate the presence of% for , re ﬁ/ely.

In this study, the performances of these procedu usin@e coefficient bias;

the different between fitted and true values% is com % f |¢E‘;\
| o S
bias = ) (12) 4 (3_
The estimated coefficient is larger thaMrue F alu en the bias is positive, while

the estimated coefficient is smaller Ren the bias is t@
-‘

&
3. RESULTS AND,KwSSIq %(./
%

Table 1 shows the si hm results ?he parameter estimates ( 5, and 3,) for both

%

n=50 and 100 i ence fm Iti tylnthe data. The performance of OLS, ridge
regression WIE ky, ks, K esﬁmat?-GM with k =k",K,,k;,K, are shown in the table

below. Fo

estlmatoréa rovides the smallest coefficient bias are; OLS, ridge regression with k,, GM

Owith 1% outliers,c\'ﬂnth no multicollinearity (p=0) in the data, the

bust ridge regression with k™ and GM estimator with k, result in low coefficient

&ng the favourable estimate among others. The results shown for moderate and high
multicollinearity are GM estimator and GM estimator with k, which show a good result,
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respectively. As the sample size increases to n=100with 5% contamination in the data, the
GM estimator with k, has the smallest coefficient bias, therefore it is said as the bes{Rator

4. CONCLUSION Y.

This study proposes as an alternative approach to deal with multicollingarityin a contaminated

in this study.

data by using a robust version of ridge regression and the study f that the proposed test is
that this

do%a test

robust towards the effect of multicollinearity and outliers in a. Iti
estimator produces unbiased estimates in the presence of both icollineari
and yet confirmed with the simulation results. The resu%ﬁown
(GM estimator with k =k, ) outperformed other estimator multic

are present simultaneously in the data 2 \

Table 1: Bias resultwaiminated ; é
-~ — A
p Q) ;15; J 0335 0.95
N

n Estimator icient @

0.0038 -0.0118

7]
-
W
c q B2 , 0‘0§ 0.0278 0.0433

#0.9863 0.9844 0.9885

LS
R
&\ | P 29867 0.9847 0.9885
- \&3 ) Yy C’g_ ) 0.9732 0.9610 0.9777
[ 1%%

0.9744 0.9713 0.9786

2 ) N
R# ¢ A % Q\ -0.0101 0.0241 0.0145
A Jz. 0.0087 0.0595 0.0400
\ GM N B -0.0204 -0.0032 0.0061
‘% B2 0.0359 0.0243 0.0112
0 ROB B 0.0029 0.0112 0.0195
B2 0.0340 0.0248 0.0296
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ROB2 B 0.9866 0.0092 0.0412
P2 0.9868 0.0517 0.0
ROB3 A 0.9746 | -0.0058 (w,
B2 0.9764 0.0367 0472
ROB4 B -0.0068 | -0.0230 W 064
B2 0.0060 o.o35ﬁ\/ 0.0297
oLS B -0.0003 -o.o?' -0.0068
B2 0.0158 0470 " 0.0065
R B 0.994 "% %
NG
B2 0. 0.59&7
R3 AL ?ﬁ‘; - 0.9
B2 w 6 o xs é*&gn
R4 2 \(-Do.mzz\ ozscs« 0.0086
100 B 1 0285 0.0113
% Q‘& g 'Ab"%
: -0:0057 | 0.0069
GM mooﬁ!
“f_ 0.0995 i< 0196 0.0258
ROB B Qoosi@. 0.0075 0.0170
P2 d.o@ 0.0107 0.0462
' M
tﬂ @ 9942 0.0166 0.0108
@9942 0.0200 0.0355
NN, D
3] ¢ A 51" 0.9888 0.0090 0.0156
ﬂi\(-/ 0.9891 0.0122 0.0369
Ro{m  w 0.0034 -0.0183 0.0091
A \":},ﬂz 0.0333 | 0.0316 -0.007

with k =k, , R3 is ridge regression with k =k , R4 is ridge regression with k =k, ROB is GM

k™ ,ROB2is GM estimator with k = k, , ROB3is GM estimator with k = ky and ROB4 is GM estimator
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ABSTRACT '\d
3

In this study, we consider linear fractional integro-differentialequations of order 1<8§5 of
Fredholm-Volterra type with mixed boundary conditio odified hamo ﬁer_u{r ation
method (HPM) is applied to solve the fractional integro- rentizaJ;e uations ofserder & .
Suitable choices of unknown parameters together Withar onditions ledd.the higher

accurate approximate solution. Finally, two numerical 'exam provi to show the
validity and the efficiency of the method presented. arisons with other<method are also

made and results reveal that the proposed me&} y effict d a%g@te.
Keywords: HPM, Fractional operator, Fredholm-

It int uation, Discretization.
B

1. INTRODUCTION :

nonyintegerarders is not new. In fact, the idea

N E—
/4

The concept of differentiation and in%ration
%0 .

of fractional calculus has been around since” th’zéj\t,ury. In the recent years, fractional

integro-differential equati takeli the'interest o@earchers for their wide application in

ro-d ' eq appears in many modelling problems
96), fon yleorﬁr'Bohannan, 2008) and so on.

&
Fractional in di erentélquons‘#:ictional IDEs) are mostly difficult to solve

analytically, they are usually so@by approximation. There are numerous techniques
that hav Msed to solve Fractional IDEs approximately. Some of them includes Adomian

dec method (Momani & Qaralleh, 2006), variational iteration method (Sayevand,
@notopy perturbation method (Elbeleze et al., 2016) and discrete Galerkin method
M r

( y, 2016).
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The modified technique was proposed by Ghorbani & Saberi-Nadjafi (2008) for nonlinear

integral equations of the forms \Y~
y() =90+ [ kexDlyOF dt a<xt<b | (ﬂ

Y0 =g(x)+ [ kxHly®ldt a<x<b, Yv

They have shown through examples that the method is reliable and give better results than the
standard homotopy perturbation method. li

In this note, we consider Fredholm-Volterra integro-differential

l<a<2,
D2y(X) - g(Y(0) = () + 4[] Ky(x 1)y(t)

under mixed boundary conditions \, “\
«
{aly(a)+a2?\31 @) o

b, (b)+(%§a) = ¢ \? &\
S
where DZ is the fractional derivative '%put enseJ 43'
Equation (1)-(2) is solved by modi 'bﬁnot e rbation“\}ethod (HPM) and compared
with various methods, in Elbeléze momland eng @.(2015).
% 4 ¢ &

lew of heory of fractional calculus is given

>

give ection 3 to solve the fractional integro-

The paper is organized a@s: a bfi
in Section 2. Application of ifi
differential equation@. Section gre'zseﬁts) examples to show the efficiency of the
proposed method@m ly fo y b reéég and discussion.
& I
~ S
2. PF)K NARIES N
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Definition 2.1 A real function f(x),x >0 is said to be in space Cﬂ,,u € R if there exists a real

number p > 4, such that f(X)=x"f,(x) where f,(X)€C(0,), and it is said tof& ce

C; iff"eRﬂ,neN. s

Definition 2.2 The Riemann-Liouville fractional integral operator of order a?gf a function

feC,,n = —1,is defined as
L Y
J“f(X) =—j (x—t)“* f (t)dte >0,t >0
L™ ©
JOf(x) = f(x) l
For feC,,u = —1,a,8 = 0 and y = —1, some propertie e operator “,.\'czl'e n@ed

s of
| &
here, are as follows: Y
' 4 N

i) I f(x)=3PF(x) i) 37 F(x)=073° i) 9o 7+1~)&Ty

Definition 2.3. The fractional derivative of f )%Napu

a _ 1 X Sym-a- (m)
D/ f(X)—r( e § (x \Q? /‘\_\ 4)
form—l<a$m,meN,t>0,f6Cl”1.$ 0': 7 0}
cti

Lemma 2.1 (Kilbas et al., 2006) If&

7

(Mtiva& (X),m-1<a<m, of a
function f(x) is integrable, th nthin, pro tlesg.x

1) DUJ“f(x)=f(x), i , \:bj‘i%

2) 34D f(x)]= f@_ |
In Ahmad & Sivasun@
equation with no , [ byros

{° “X(t) t,x(t)) + [ k(tn, dn, te[0,T], T>0, 0<a <1, )

5\ )
where_ denotes the Caputo fractional derivative, f :[0,T]x X — X,k :[0,T]x X — X

continuous, g:C —» X is continuous. Here, (X,||) is a Banach space and
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endowed with a topology of uniform convergence with the norm denoted by ||| . The

following theorems discusses the existence of (5). \
Theorem 2.1 (Meng et al., 2015). Assume that ! %

A [[f @ x) = F (%) < Ljx =%, vt e[0T, %, %, € X;

B. [k(t,s,%)—k(t,s,%,)| < Ly|x —X,[, Vt,s €[0,T1, %, X, € X; \3

C. ()= g(x,)|<bfx —x,]. 7%,y C. Y.
Then the Cauchy problem (5) has a unique solution provided '
|_l<r(“+1), L <T@r2) '\d
4T A4aT " '
S
Theorem 2.2 (Meng et al., 2015). Assume that ' g
A [fEx)|<ut), peL(OTLRY), V(tx) el L f \,Y'

B. [k(t,s,)|<o(t), oL (0.TLRY), V(") IOTH X, {\T

C. o) -g(y)|<b|x-y|.vx yeC, b<\
Then the Cauchy problem (5) has at least o utlon on Y ,‘\'\
S

Let us consider a linear Fredh%grra mt!%rJ érehél equations of fractional order of

the form

Dy(x) - 9(

with mixed boundary(iy

(x, 6)351 dt+ 4, j K, (x,t)y(t)dt (6)

Q’ a)=c,

7
& ruder e "
where 1 < Equation (6) is a @‘allzatlon of linear fractional differential equations,

Fredhol Nal equations, and Volterra integral equations. D&y (x) represent the Caputo

erivative of order a.

yi sing operator /¢ in (3) on both sides of (6) and making use of Lemma 2.1, we get,



PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016
y(x) - y(a) - y'(a)(x—a)

=3[ Y+ £+ [ K (YOt [ K, (X OYOCK] {Y

To illustrate the basic concepts of modified HPM equation (8) can be re-writtens,
Ly=f + Ny

where \,Y'

Ly =y, f=J[f(x)]
Ny = y(a) + y'(@)(x - a).

Following Ghorbani and Saberi-Nadjafi (2008), homotopy functionfconstructe dl(&;
H(v. 8, p)=(1- p)[L(v)—L(yo)]+p[L(v)éﬂ(v)], | {my
b4 \,Y'

with Yv
yO = er\‘:oﬁjgj (N

where g;(X),j=0,...,n are the selective “functions and
coefficients to be determined later.

In equation (11), P<[0.1] is an imbeddin
(13)

v&ﬁ .
and as p increases from 0 to), Q{ ar@ticpntinuously from L(v)-L(Y) to

L(v)-f=N(v). In @ su@inuou& ariation is called deformation, and
L(v)-L(¥s) and L(VU}d (Vlal'ec gﬁlorﬁogﬁf)ic.

Equating equationQn be zefo, wg have
&oos? >

W HOR \pgw NW) -3, ,9,00) (14)
In view of sumption of homotbw perturbation method, solution of equation (8) can be
0

expresse wer series in p,

Q V=230, PY, (15)
whe —>1, then equation (15) corresponding to equation (14) becomes the approximate

solution of equation (8) i.e.,

T
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V(X) =V (X) +V, (X) 4V, (X) +-- 16
The series (15) is convergent for most cases, and also the rate of convergence depen(m (V).
The proof can be found in He (1999).

Substituting (15) into (14) yields: A

L, P v) =3 8,0,00+ plf + N(EL, prv) ~ 3 £,0,(0) (17)

re obtained:

and equating the terms with having identical power of p, the following s

po Vo =z'j\l=0ﬂjgj(x)l
p':v, = A+ B(x—a)+ J*[g(x)y(x) + f (x)]

p®iv, =J¢ _g(x)vl(x) + /11]: K, (X, t)v, (t)dt +4, LX v, (Hdt |,

p* v, =J° _g(x)vk_l(x) + AIJ.: Kl(x,t)vkw
for I; > 2. \
where A=y(a) and B = y'(a). %
In MHPM, v, is forced to be equal ‘%fin
then, V, =V; =---=0 and the solut ill befbtai las %
c')V(X)=\rog.)} ’ 4‘/0 (19)

The unknowns A and E&Nﬁd byl imposing boué{y conditions (7) on (16).
0

Remark: In fractiona M s,whe ipte&()r)lfferentiation involve, forcing VY, =0 does
¢
s
not give unique so%' d her!e S ern@ v, =0 are not equal to zero. Fortunately these
nonzero terms ifnpact o the/n yltion @ery little, therefore the approximate solution of

the problem isSarc ed as two steps |Q_}/
\

:\ V(X) =V, (%) +V, (X) (20)

MERICAL EXAMPLES
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In this section, we have applied MHPM to linear Fredholm-Volterra integro-differential

equations of fractional order with known exact solution. Y '
Remark: In the examples, the following notations are used \

E,(X) = @%Kexact solution)—v(x)|__, ,. A

E,(x) = E%Kexact solution)—-v(x)| . (21)
£, = ax|(exactsoluion) - v(x)], \}

E(x) = 2n<a<>§|(exact solution)—v(x)| _, Y.
Example 1: Consider the following fractional linear integro-@ quation;
17 X 1
Du(x) = [ (x=y)u(y)dy+ [ (x+y)u(y)dy+g

with these conditions u'(0) = u(0) =0 and,

_ Q) s, I'(4) 13X X
90 =raa* T e)v

Applying operator J“ to both sid

following homotopy:

H (v, 4, p) = 1— p)|L(v)

where f =J“(g(x))= }

I'(1.
N (V) = J“[Lx(x—@j
Substituting (15)% 23) ar{j

?
N
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e ri4 ¥ x> 7x 9
v, =Ja( () o5, T(4) 1o X' x° 7x

I'(L.3) r(2.3) 12 20 12 20 \z
+J“U0X(x—t)(ﬂo T B+ Bt +ﬁ3t3)dt} A)

37 [0y + At o+ BE M (B, + x+ pox" + X (25)

P2 v, = — “[ [l =t e+ [ (x +t)vl(t)dt}, \,

P v, =_JaUOX(X_t)vk1(t)dt+_|‘:(x+t)vk1(t)dt} for k% '
Y.

Applying J“, we will obtain,

’po Vo = ﬁo +:81X+182X2 +ﬁ3X3’
s L6 s T

121(6.7) 200 (7.7)

+0.002166197641 x* b, +0.004837
+0.06480288553x°'h, +0.23977
+0.07992355882x*"b, +0.059
+0.2157936089x""b, +0.16

(=

p'iv, = X+ X

( .
We had chosen N=3 and g ( = O,L},lv_j}‘un@ns Y = 01,23 is found out by
N Q
equating V; =0. \ l &
v, = x? +x3 —;WS 7 42. '—O @66197642%"7 —0.1398662280x "

X
-0.29 20x*] +0.082166107 41x%'b, +0.004837841398x" b,
06480288553x*"h, +0.2397706764x*"h,

40 Q-mu‘gg my. .
w853383x ” £0.07992355882x27h, + 0.05994266912x>7b, @7

236904133x""b, +0:2157936089x* b, + 0.1618452066x b,
N).1294761653x”b3 —(B, + Bx+ B,X% + Bx¥)=0

I@ we obtain system of algebraic equation:
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_,Bo =0,
_131 =0,

- B, +1=0, \
B, +1=0, iﬁ

—0.004837841400+ 0.004837841398b, =0,

~0.002166197642 +0.002166197641b, =0, T
0.01378784799b, 0, N (28)
0.06480288553h, =0,

—0.1398662280 +0.2397706764h, +0.1198853383h, R;%,ssszbz
+0.05994266912b, =0

—0.2913213720x"7 +0.3236904133x""h, +0.2157936089x"" ‘\d,
+0.1618452066x""b, +0.1294761653x"b, = 0 [ _\C}Y'

very close to 0, thus, the solution becomes \) \ E\T
V=V, +V, 0) '-"} &

= B0+, \

:ﬂo"'ﬂlx"‘ﬂzxz"'ﬂsxa"'vl % N
=xZ+x*+x2+x —0.00483784% 0.90216 7642{9 —0.1398662280x>"
41 x>

048;1@:&398#%2
+0.01378784799x°b, + 0.?2885’3 -
+o.1198853383x2-7b161 355882x>

We have chosen that 3, =0,8,=0,5, =1 3, =1. Sinw'vl found'that M is @JYEqual but

0.2392706764x>"b,

+10.08994266912x2"b,

1.7 ’ 1.7
+0.3236904133x "', + 0.2157 9x&'b, +0:1618452066x b,
+ 0.1294761653& y H B X+ Bx +

LWM MHPM
0
0! \ 0.017578125 0.017566 0.0175781249
& 0.078125000 0.078115 0.0781249000
3 0.193359375 0.193351 0.1933593749

99



PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

0.4 0.375000000 0.374988 0.374900000

0.5 0.634765625 0.634693 0.6347656249 \z
0.6 0.984375000 0.984162 0_98437490903 D,

0.7 1.435546875 1.434649 1.435546?
Example 2: Consider the following linear Fredholm intego-differenti tion:
Dru(x) = 2" ~1- [ u(t)dt, 0<x<1, 1<gs .'\d (29)
e . .
with initial boundary conditions \v
u(0)=1u'@d)=e , )
The exact is U(X)=€", when a=2. We do compar ppr ifa utionﬁich was

obtained by modified HPM with HPM and VIM in«Elbe

ey

Applying operator J % to both sides of (28 mr [ i

following homotopy: % %ﬂf
H(v. 8. p) = - p|LV) ~ 2 9,9,

where f =1+ Ax and N(v) = J“[z —J'oxv(')dt]. Q

Substituting (15) into (30) andeq%ng t% ith @e power of p, we get

p°:v0:ﬁ0+ﬂlx+ﬁ2&\ Q

6). . o
&
O

1. _1_ - 2 ( B 0) lta (Z_ﬁl) 2+a
ptiv, =1-48,+(A %ﬂz % })+%?—;)x +—F(a+3)x
+(24—2%,; ~(pf ) Qé’
rgq% 4
pz v, = ( - Lo | (ﬁl A) X2+ Y’Zﬁz X3+ X2t (32)

2) I(a +3) \f-)r(a+4) T2 +2)

E go_z) X2+2a+ (ﬂl_z) X3+2a+ (2ﬂ2_2) X4+2a’

(2a +3) I'a+4) I'2a +5)

Q— - “onvk_l(t)dt] for k >3,
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We have chosen N=2. The unknowns £;, j =012, is found out by equating V, =0.

(:Bo —1) e (,31 — A) N 2., o ﬂ \i

2" Ma+2) '( +3) (o +4) TQa+2) %3)
s Bo=D) e (Bi=2) s, @B=2) ae A
I'2a +3) I'a +4) I'2a +5)
From (32), we obtain system algebraic below: i

f,-1=0, Y
p—A=0, i ' (34)

2, =0

We had chosen so that 3, =1, 4, = A, 8, =0. Thus, the solution beome .\dﬂ \VF
V=V, +V, | .{"

a I+a +3
i Ar— 2 X L 2=A e 2 +" \)T(%)
INa+1) T(x+2) TI'(a+3) (x Y-
Unknown A is found out by imposing boundary ¢ Ns (29). Di nt va of a will give
different values of A as shown in Table 2. )

Table 2: Value of\ iffere
o=1.25

= ' a=1$ o=
h <
A -0.482996524 4093421 0! 86332 0.961938195
F 4 d
2N | £

0.6 -

0.5 -
c
k)
204
2
- EAL
203 -
o EA2
g

4 502 EA3

< E

0.1

0 = T T T T T 1
0 0.2 0.4 0.6 0.8 1 1.2
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Figure 1: Absolute error of functions E;(X),E,(X),E;(X) and E(x) obtained by Z-Qﬁrm

modified HPM.
V-
2 P
r
2.5 -
2 - eMx
a=2
15 -
———a=1.75
1 a=1.5
a=1.25
4
0.5 - \Y
Cy
O T T T T T 1 h
0 0.2 0.4 0.6 1
Figure 2: Comparison of approximate solutlon |ous aobtained bz‘ erm modified
HPM and with e)q‘L ion at o=
3

= —

Exact
1 = MHPM
0.5
O T T T T T 1

0.2 0.6 0.8 1 1.2

Figure 3: Co of appr&lafe so ns obtained by 2-term modified HPM and HPM
. S with g*ét solution at 0=2.
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Table 3: Comparison with the exact solution and HPM

X Exact HPM MHPM\?

0 1.0000 1.0000 1.0

0.1 1.1052 1.0853 1.101

0.2 1.2214 1.1818 V
0.3 1.3499 1.2907 Y’l.3385
b7

0.4 1.4918 1.4136 1

05 1.6487 15524 1.6300 *
&

0.6 1.8221 1.7001 , 800]‘%\

0.7 2.0138 1.8861 Mo il T 3%'

0.8 2.2255 @J W 6& 981

0.9 2.4596 312 _\ 2.4305
::_"z ST
1.0 2.7183 .563 0) 2.6885

Y
: N :

Remark We could have chose toRz'iE using the i $€I e* except that the integrals

will result in a long chain, wh% onger'f om giar/ fon to the next. Instead, we chose

to approximate this kernel limited r terrg(ﬂxplanation on choosing limited term
for exponential function <Q

N
5 RESULT (alsc s‘ :'(_;c’)(-}
N IVAES

In this study, we introduced the modifiedshomotopy perturbation method for fractional integro-
differentiw on with boundary a)nditions (1)-(2). For Example 1, we have got exact
solutig% 1.7 and comparison is done with Legendre Wavelet method as shown in Table
1. pl
a

2
5

e 2, Table 2 and Figure 1 show that the absolute error decreases as the value of

es from 1.25 to 1.75. Figure 2 shows the comparison of approximate solutions for

different value of a:[1.25, 1.5,1.75, 2] with the exact solution. Example 2 was also
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compared with homotopy perturbation method at & =2 as shown in Figure 3 and Table 3.
These examples show that the proposed method works well and dominate HPM. It is { hat

the approximate values can be more accurate with more number of terms chosen (‘)
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ABSTRACT \d
@

This study aims to propose semi-analytical apprOX|mate tions of Ilnea h mo%&vous
Logarithmic Singular Integral Equations of second 0gSIES). e a.hL and
corresponding Eigen functions problems are considered. M is fou‘nd hat/ certain~class of
LogSIE can be solved analytically. The proposed met bas achOk+Hasham'’s

polynomials (H! (X)) via Galerkin Method and im en etho@re efficient
other, hand, the benefit

and more accurate for solving such class of inte atlo

of this method is low cost of computing opera od @ orms the Linear
hat be solved easily.

f\

homogeneous LogSIEs of second kind into Imear ebrai sy
Keywords: Logarithmic Singular Integrag n% cho asI@)n polynomials; Galerkin

method; Chebyshev polynomials.

¥ &
RN
1. INTRODUCTION Y- I %\

(

Recently, most of the prob ms a:ma bm@ Qj'r‘oed by integral equations. Modern

life science is the develo to mathemati Imo at appropriately indicate the problem,
which is given a com |on hysi @tuatlon The analytical solution of these
integral equations i in grea d|f C tl(é a@él-rr)mtatlons Mathematical models are utilized
to represent th erl @lse numerical methods in order to achieve
approximate I Lately d'eveIBb'ment of computer software has made the use of
numerlcal s for solving mte%ﬁ'«‘equatlons important in scientific investigations. In

addition % umerical methods that has been spreading commonly, which are fundamental

rstanding of scientific phenomena, in which there were too much difficulty in the
uneanu, 1991; Polyanin & Manzhirov, 2008; Hochstadt, 2011).
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Orthogonal functions methods are developed for the numerical solution of singular integral
equations with Cauchy kernel by considering an appropriate weight function. Ad itw,

orthogonal functions methods have been proposed to solve linear integral equati

Chen, 1979). Special attentions have been given to applications of block
(Nosrati et al., 2015), Legendre polynomials (Jafari et al., 2011), Laguerre ians (Aboiyar
et al., 2010), and Chebyshev polynomials (Paryab & Rostami, 2008). On?&ther hand, the
advancement and innovation of numerical technology in modeling en$_ problems have

been experiencing constant technological developments, as well @s enlarging its scope for its

efficiency and versatility. \d

Many studies have conducted the intention of dealing effectiv ith the Logar hg”nc ssbg'rgular

a yeawlth the

advancement of technology, the effective computatlon I roac valuatlQ}’bf singular

integrals undergoes changes and modernization v & '§‘doro 2016%Berthold et al.,
1992). The classic formulation of the Logarlt ular Int q @ﬁs (LogSIES) has

been used in several areas, such as m nlc inT s_moblems, plates, soil
mechanics and potential problems. Si tegrﬁi ns ée\connected with such
boundary values problems in a natural %{hls ase it ¢onfes @yper singular formulation,
as this is where the boundary integ @Moni i roper@es (Eshkuvatov et al., 2009;

Integral Equations. These surveys began in the mid-seventies, and a?er

Nadir & Antidze, 2004). l §
) P 4 b %

However, the theory of r mtepra\uatlons their integrals in the sense of its
principal value was arose out'after t he classical theory of integral equations
by Fredholm in 19 gkir ﬂqtygral Equations and there properties were
investigated by ors (Okegchay 2007)y furthermore, the theory of singular integral

equations d|d nter th qﬁon e mathematicians for a certain time.

LogSIEs Nmathematlcal tools in several science fields such as applied mathematical,

medici chanical, economics, and applications in theory of elasticity, plasticity,
aero cs, filtration theory, hydromechanics engineering, fluid dynamics, and electrical
en ing which have been extensively studied by several authors such as Mennouni (2013)
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and Chakrabarti & Martha (2012). More information can be found, in one-dimensional
equations, on the classics books (Sen & Powers, 2001). ? '

The aim of this work is to present semi-analytical and numerical solutions fow;case of

Linear homogeneous LogSIEs of second kind as defined

f (t):ﬁjk(x,t)f (x)dx, x,te[-11] Yﬁ

Into two kernel cases:

e k(x,t)=log|x* ~t*| , kis positive odd integer .\dc NS
| &
X x* -t K dd =
o k(x,t)=————=log|x"“ —t“| , kis positive odd integer.
[T P 4
1-x \rE \,Y.
;eo L

The propose method is reducing the given Linear w

equations by expanding the unknown functi«x‘@
kin m

H¥(x) ) with unknown coefficients. Galc th M

coefficients because the orthogonality ok—HMasha ‘plyn@s H, (x) with weight

k-1
wk(x):x— , where Kk is posi '\mi integer.
,1_X2k

2. MATHEMATICK%ELII\‘I
In this section introddc iefl in‘%t 'gi\b%b/me basic definitions of integral equations

theory. For more ils See any intradugtor on real analysis (Zarowski, 2004).
4
Mo

2.1 Lin@c and Function Spa@:%s/
NS e

A lin also is called a vector space which is a set X over with two operations defined
(@\ nts, addition and scalar multiplication under X, there is a need for a generalization
ide he size of the individual elements between two vectors of an arbitrary vector space by

108



PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016
supplying the vector space X with a real valued function, which is called a norm, moreover, a

vector space provides with a norm is called a normed linear space, (X ,|.|) \.i

Another important concept is an inner product to the space. An inner product o %vector
space X is a real-valued function defined on X xX and denoted with the folloWkg,roperties:

Y.

Definition 1: An inner product (.,.) is a linear function of elements f W of a vector

space that satisfies the axioms: R

1-(f f)=0 <f =0
2—(f.9)=(a.1) s
3—(f +g,h)=(f ,g)+(f ,h)

4—(af ,g)=a(g,f ) for any scalar

2.2 Orthogonal Polynomia%Wel
Orthogonal Polynomia@n [ ‘m@le ins&.vmerical analysis, because functions are

belong to general which? ¢ Be' eipghlded in sense of orthogonal functions.
Additionally, the nalit prZe y dé‘tétb!ese polynomials have many other general
i r

properties; a large Jit ture in he contri

% ibutions of researchers and mathematicians like
Bernstein, mh v, etc see (Boyd, Y

NS o
Definitign"2” Two functions f (x)and g(x)in L,[a, b] are said to be orthogonal on the

rval [&, b] with respect to a given continuous and non-negative weight function w (x ) if
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iw(x) f(x)g(x)dx=0
2 () \Y~

for convenience, we use the inner product notation:

(.9), =W f()g(x)dx=0 —\

where f and { are functions of X on [a, b], then the orthogonali%iion Eqg. (5) is

equivalent to Y.
< f ! g>w =0 '
3. BACHOK-HASHAM POLYNOMIALS OF O@ | _\L}
s i
S

Orthogonal polynomials are widely used in applicatT ‘haw\ in hematics,
ces One

mathematical physics, engineering and computer EW ost ceéﬁon set of this

kind of polynomials is the set of eb@ﬁv polynomials,

To(X), Ty(x),T,(x), .. which are orthegonal” wi \g@? t/o,\_\Lhe weight function
W (X)= 1 x e[-1,1] » (Mason & Han b oY 0}
L &

Similarly, the Bachok—Hasham ialsiH',
N Lht
polynomials. Beside, their pol Is are ogt akw% eight w, (X) = ——=———, where

’l_x 2k
k is positive odd integer. &\ l

N N O
Definition 3: Bac %ha Po mﬁlse?grder k: First kind of the Bachok—Hasham
EE, S
polynomials H% order K, ek ia@sitive odd integer number, is a polynomial in x
of degree (kn),Sefl d by the relation Qfg&i.xed K):
H¥ (x) =c0s(n6), x* :cos(e),Nk =13,..N;n=0,12,.. @

Theyrange,of the variable x is the interval [-1, 1] and the range of the corresponding variable
@‘ ]. These ranges are traversed in opposite directions i.e. x =—1, corresponds to &

= 7 and x =1, corresponds to =0 .
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On the other hand the above definition is well defined since x  [-1, 1] and |cos(9 <1
implies [x*|<1 . \%.
Here, we illustrate the first few Bachok-Hasham polynomials of order k, io
He(x)=1
H (x)=x"
Hy(x)=2x* -1
Hy(x)=4x% -3x"
Hy(x)=8x" —8x* +1
He(x)=x"(16x * —20x ** +5)
He(x)=32x°% —48x* +18x * -1

It’s easy to show that when k =1,
Hix)=T,(x), n=0L2,..;

where T, (X) is the Chebyshev polynomials, inded i i

polynomial of order k, H : (X)isa functionm

3.1 Bachok-Hasham Polynomials in ?

Theorem(1):

D g (11)

) > CEXTHEOHE () g, _ -1[ x *cos(n cos ™ (x *)) cos(m cos*(x
" ] \/1—X % ) \/1—)( %
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Let U=x" =>du =kx*dx

1 j cos(n cos*(u)) cos(m cos " (u)) du

PR _{_}

k
Setting u = cos(9) =du =—sin(@)d 9, substitute in Eq. (11):

1 ]’~ cos(ncos " (ng)) cos(mcos *(mo)) Y~
S =) Q

0

— %Tcos(ne) cos(m@)d & : '

Using relation cos(n@)cos(m@) = 1[cos(n +m)6+cos(n —m)4]
i | &
Now, for n #m =
s X

%]Ecos(ne) cos(m@)dea = %T[cos(n +m)&@+cos(n— mR id49 \ g
_i[sin(n+m)9+ i y” t'\ &
"2kl n+m k O
=0 ‘ 1 -\-
The norm of H * (X) is given by % 6

4. YTIC AND APPROXIMATION SOLUTIONS

This "section investigates Linear homogeneous LogSIEs of second kind, our technique in

dealing with logarithmic kernels is essentially to reduce the integral equations problems to one
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involving matrices. The key to this is the observation to write the unknown function as finite

series of the Bachok—Hasham polynomial H r'f (x). i
The integral equation: ! %

Ad(t) = jl ﬁgﬁ(x)loqx < —t*|ax 514)

has an Eigen solutions #(t)=H “(t) , and eigenvalues 2 =4 = _lk fow 2,3,...

n
where H ¥ (x) is first kind of Bachok-Hasham polynomials, K i ize odd integer.

e The integral equation:

1
Af (t)=jf (x)Iog|xk —tk|dx , kis positive@
-1
has a trivial solution, f (t) = 0 . T
Now, we construct an approximation solutior@omoge

g(t)=[f (x)log[x* ~t*|dx ,@5[—1,1] i5po
% E . E)v

we assume that the unknown f

)= ) Y\- ’ S (a7)
- ; |

mﬁtatU)y a finite sum of Bachok-Hasham

AN
¢(t)~ao>® by 5! cg-’ (18)
_ ’ @
where @, | = 5 N e he ginkno efficients.
. g
Now, Substltﬁ 17) and EQ .(18) mgﬁq .(16) , we have

tk—l n Q

+>a HX()log |x k_t* |dx [0,1] (19)

Hg () i i
9 ,1a° N T A IR

S
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The first kind of Bachok—Hasham polynomials H r'f (x) are orthogonal polynomials w'lth
k-1

weight w (t) = ﬁ , moreover, apply theorem (1), and multiply both side by c\

H J" (x), ] =0,12,...,n , Eq.(19) can be formulated a system of linear equations :\

fori =0

a a
01 a, 0.2
1xk 2xk

a, 1092 B + xa,

fori =1
a

a
L
1xk

a, 10923 +a,

for i =2

T (04 a
Zlog2 B +a, —2* + za
B 1092/, +may 70 -y

for i =n

s a a

Zlog2 p* "L 4 7za _ﬁz,z%
a0 k g an +7Z-a11><k + 7 2 2><
Where T

e
aik,j=,[Hik t) (t)o? ' i(:jjgéo,l,z,...,n (21)

Cy = G ljt
P : 'o 4\
Eq . (20) for st of line algeb‘%iggquations which can be represented as a matrix
form: \ N
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T Uy ¥ s a k
—log2p > T— ' Zon 18| |Gy

T—= T
k 1xk 2xk 3xk nxk T
E|Og 285 & % w2 P 72 la | |cf

T a o a a. AR i
—lO 2 k il i,2 s _hn a _k
9% TR T ik T || ] [© \,

z k an,l an,z an,S h
928 TR Taxk Tk T Tk @ .\do
k k k - - \Y‘.
Where B, o;; C; are described in Eq. (21). J _{')
The above matrix has size (n + 1) X (n + 1), we ﬁv% ABQ%?qram, to

- 5

determine Coefficientsa,, I = 0,1 2, 3, .., n V é
3V . )

5. NUMERICAL EXAMPLES

method. It is performed with n =4, we ict plest@es
k =3, 5 . The right-hand si for%e Galer};rﬁhpdgxways computed as explained in
section 3. , ’ s &

N8 @)

N

Example 1 Consider a Nonhomoge

Ik

t
The exactsolﬁ Eq. (23) isf (t) = = .
-t
\

From th an (17)-(20) and (22) we obtain the system of linear equations, by solving this

sysé he unknown coefficientsa;, 1=0,1234  wehave:
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The error of approximate solution of Equation (23) at n = 4 isgi

o).(b
0.7
0.5
0.3
0.1
0.1
0.3
05
0.7
0.9

Example 2 Consider a Nonho

-0.8710344 0 i T 0 —ﬂ V4
25 2310
2 191
—7 -———7 0
55 1155
0.712664 0 _ 19 Vs 1713 V4
1155 23870
38 914
—7 -—7
1155 35805
-0.5693774 0 ﬁ T — 231041 V4
L 11935 2936010 ||

Table 1
Absolute Error
5.55111512312578 E-17

1.38777878078145 E-
8.67361737988404 E—192 \

6.26804380968 9

3.99218043133

5.965626577&E 21
6929 E-1

NS

"

(25)

corresponding of unknown coefficients

1=t

& |

edgo a sy! of linear algebraic
.

116

N
S )
2.4982 \ 0 -0.747998 0 0.247414 || a, 0
.8227980 0 -0.084389 0 a, 0.822798
0 1.294612 0 -0.3013191 || a, 0
-0.253168 0 0.720238 0 a, -.0253169
i 0 -0.602638 0 0.885557 || a, 0
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Table 2
x.  Absolute Error Y'
09  1.11022302462516 E-16 \
0.7  1.11022302462516 E-16

0.5 2.08166817117217 E-17 *j

0.3  5.20417042793042 E-18

0.1 1.10453096321961 E-18 ‘('
-0.1 1.08420217248550 E-19

-0.3  6.07153216591883 E-18 V
-0.5 6.93889390390723 E-18 Y-

-0.7  5.55111512312578 E-17

-0.9  2.22044604925031 E-16 '

N,
The presented results in both Table 1 and 2 show an excel convergence tI]e vé;&' by
using Bachok—Hasham polynomials. The computation e carried jout“by mantpulation
b4 \)‘T

MATLAB program and 20 significant digits as well. \
N -
6.  CONCLUSION \(0 Xl é

Analytical and approximation solutions a%)vided %%a Q{\Linear homogeneous

LogSIEs with two kernel cases. Uq@funcﬂons oxm@%@d by Bachok—Hasham
QXW o

polynomials (H : (X)). The benefits of'his r, ,e\&t of setting up the equations

and more accuracy and efficieney. q [ §
a , "V) '3
NQa(e
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ABSTRACT

Nowadays, information systems is used widely by organizations in various industries such as
health, educations, and financial in order to provide accurate services at the real time. The
distributed information systems have many drawbacks such as information redundancy, delay
the services processing time due to needed time to retrieve information from other departments,
and confliction between workers responsibilities. Cloud computing technology was developed
to reduce the information systems expenses and increase the effectiveness of provided services
using central services and infrastructures. Cloud computing technology provide many
advantages over distributed information system such as availability of services anytime and
anywhere, reduce the costs that required to install and deploy many information systems, speed
up the services time through, and avoid the confliction between working tasks inside working
environment through central organizational structure. Mobile cloud computing is the ability
of benefits from cloud computing services through using mobile devices of users. The main aim
of mobile cloud computing is to portable the services that provided by organizations between
users hands anytime and anywhere. The data security of mobile cloud computing stills an issue.
The security problem of mobile cloud computing is related to three main issues which are;
characteristics of mobile devices, cloud computing security, and connection between mobile
devices and cloud services. The main objective of this study is to review and identify the most
applicable security methods and processes to increase the security performance of mobile
cloud computing. The significant results of this study show that the security methods of mobile
cloud computing can be classified as three levels: 1) security of mobile device like antivirus.
2) Security of connection between mobile and cloud such as data encryption. 3) Security of
cloud such as access usmg username and password

Keywords: Cloud computmg, moblle cloud computmg, security, privacy.

1. INTRODUCTION

Nowadaﬂ/s,:information systems is used widely by organizations in various industries such as
health, “@dycations, and financial in order to provide accurate services at the real time.

Informatlon systems are |nvoIV|ng organlzatlons services to increase the competltlve advantage

through the businesses operations in daily working environment. However, information systems
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development requires high expenses which increase the challenges that face the organizations

budgets (Mircea & Andreescu, 2011). \Q

Usually the organizations adopted distributed information systems. The distrib sy;ms can

be defined as separated information systems, and each system is used rately by each
department or sector in working environment. The distributed information sygms have many
drawbacks such as information redundancy; delay the services processiWe due to needed

time to retrieve information from other departments, and cenfliction between workers

responsibilities (Ferriman, 2011). '\d
3

To address the above issues, cloud computing technolo as develope t(, re the

information systems expenses and increase the effectiveness of pravided services using
e

technology infrastructures (Malik et al., 2012). Clowmﬂpuﬁﬂg\i using’ of virtual
formatio ystem@organizations

technology infrastructure without the need to depl alyinfo R\
(McMillan, 2011). The information and techno infrastr areﬁred and deployed
re,«the users can use their
A g
at@» using the central cloud

using central server connected with users through et OSQ
computer devices to retrieve, store, and u ir se;/;'v

. 4 . . .
computing infrastructure. In other me yall users aregconne with central information

system through network using compute ICT centra&ystem has central storage and
no

N
processors to manage the serviﬁ an%format Illu@ehrend etal., 2011).

3
Cloud computing technolowwde anta%;%(/er distributed information system
such as availibility of se&anyti ywh@ educe the costs that required to install

and deploy many inf ”N‘ systems, Speed u services time through central processing
and storage of alQﬁt’ nts servigesyand ififormation, and avoid the confliction between

working tasks %
Kert, 2011). \,Y.
S
In last deE\e,the technology of mobile cloud computing has grown tremendously. Mobile

clodd,computing is the ability of benefits from cloud computing services through using mobile

. : N o
orking env Pemn&@w‘roguh central orgnizational structure (Erkoc &

ices Of users. The main aim of mobile cloud computing is to portable the services that

provided by organizations between users hands anytime and anywhere. This increase the
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effectiveness of services accomplishing by users and decrease the costs of accomplish working

N

However, the security problem of mobile cloud computing is related to three main issues,
which are as the following: v

services by workers (reduce salaries) (Saggi & Bhatia, 2015).

i.  Characteristics of mobile devices: various types of mobile devices | Nart phones and

IPAD features such as storage capacity, processing speed, and r features are plays

fealures delay the

eas th.e\opdgnmes of
N4
< O
ii.  Cloud computing security: the central server of cl puti ‘.th ntain&§~services
roced Y§i~ke firewall
icity 6f accessing cloud
b‘ws, the securit
_\ y
rvi é{lbukun & Daramola,

important roles in mobile cloud security. The mobiles w
processing of download, upload services information whic
data attacking (Wang et al., 2015; lbukun & Daramola 2015)

and data encryption. On the other hand‘.th%s data

computing services i.e. password may s fror&t

procedures cannot catch the illegal aC!)ing t@g
% °

=y

2015; Rassan & Al Shaher, 2013

“ &
N ,§j Kg
iii. Connection between mobil ces d s@?ces. the gathered services
information on the con%‘: b t&J dblﬂewces and cloud side may be
attacked. Thus, it is necessar N connect nllnes of mobile cloud computing
(Khan et al., 2013; QI &Ganl 2@

The main aim of thls h is to reV| t‘ r| us security methods and approaches in order

C
/%

to increase the pe ;o ma e of Qﬁblle cloud computing. Section 2 presents the
literature revi oblle clo dﬁ1putmg and mobile cloud computing security. Section 3
provides ssion of mobile s@)d computing security. Section 4 provides some

recomm s to enhance the security of mobile cloud computing. Lastly, section 5

$ s the directions of this study and suggests future works.

121



1S T

H SAINS DAN TF!

7€ L
I\_-? <
PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

2. LITERATURE REVIEW

Figure 1 illustrates literature review structure; sections 2.1 and 2.2 overview clou(%.lting
ob

and mobile computing respectively. Section 2.3 focuses on security issues ife cloud

E

computing. Section 2.4 discusses related works of mobile cloud computing.Y~

A
2.1 Overview of Cloud 2.2 Overview of Mobile
Computing Computing
A 4 \d
- 3
" Computing. 1
N
A\ 4
2.4 Security of Mobile t\
Cloud Computing

= 7 4 Y
Figure 1: Genera ucare afﬂ‘é%Ve'rev' Q>

“
S ’%j L
2.1  Overview of Cloud Comput %\
N
According to Buyya et al. (2011)4the ¢ ud pﬁ@pan be defined as management of

information and services M and organizations J.éing central network. The aim of cloud
computing is to central%l gat i i)rma{o}n of organization services to avoid many
da

challenges such as dacij cyfa Bysi &Qost of services requirements. For example,
if the services ex%ﬂsing parated'10 then using cloud computing it will executed
'

AN

one central PC. 4 e
N
NS
Rimal etaal."(2009) and Juniper (2013) mentioned that there are four main cloud computing
deplo pproaches which are private, public, hybrid, and community (Figure 2). The
SCri of these approaches are as the following:
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Public Cloud: this approach allows the deployment of cloud services via online network
(McMillan, 2011). Therefore, the users’ in any area around the world can benefityfrom
cloud services based on public approach using internet network. The main e of
public approach is the effectiveness of provide business services for global rather than
local markets which expand the targeted customers.

Private Cloud: this approach allows the deployment of cloud serviceSyusing internal
network to deploy service inside organization (Zhang, 2010) ain aim of this

The
approach is to reduce the infrastructure costs, and increase t ianation management

IT system inside organization.
Hybrid Cloud: this approach combine between private and public pMsta&.son

e whi!e er services

org@%ations that gather

deployed using private approach while other are depl
main standpoint of this approach is that some servi(mld

considered as non-private and can be publislc
Community Cloud: this approach is effeM he integr

<
o
c
[

services and information between eacr% (Ama ; T ) many organizations
within same country can share the%u faw s due to infersection between these
q
I'm

organizations services (e.g. govem\ ta in&@ 6

— A

g )

Type Properties

Outsource or own
Lease or buy

Separate or virtual data
center

1. Private cloud

: *  Private coud for a set of
2 . Commumty Cloud users with specific demands

Several stakeholders

(| O

Mega scaleable

3. Public cloud infrastructure
+  Avaiable for al

Combination of two clouds

- +  Usualy private for sensitive
<~ 4 Hybnd CIOUd data and strategic
0 applications

. J

Figure 2: Deployment approaches of cloud computing (Nilsvold, 2012)
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According to IDC (2009), the main advantage of cloud computing technology is the
centralization of organization services and information that involve these serv'cew
centralization characteristic of cloud computing can provide many advantages to o@i Ions
such as reduce IT infrastructure costs, speed processing time of service thro%

e am

retrieve the needed information from various departments in real time, avoi

st and
iguity of

employees and departments responsibilities, availability of service anytime, and accessibility

of service from anywhere. \)
On the other hand, Pettey (2010) had surveyed seven hund n e‘s from various
business companies in Euro region in order to analyze the impOrtance omeling

adoring by organizations. 67% of respondents were agreeing loud compu nq te \ology
IS necessary to reduce the operational costs (including physical anj an ement(-eosts) of
businesses. Business Cloud News (2012) argued that thWai izatio@‘% to reduce
the budgets that expensed on IT system of busit:%qvatioﬁﬁ Therefore,“eloud computing

considered as acceptable technology to settle w S. 6<~

\II AL
t the @advantage that gained

Veigas et al. (2012) explained that the expense ’ad

uc
from cloud computing implementationiJhe av "z.;lbilit ahd ssibility of organization
services and products increase customer satis mstea@of organization that adopts
traditional services and the targeted tomerslf provided @ces could be increased. Veigas
et al. (2012) added that the (%poo off”

iess’ information allow the leaders to take

accurate decisions based K?ﬁ%tive @cﬁ info@ﬁon.
N,

Beside the fact of \mp ti%gf{an&) there are many limitations still face this
t

technology. Dillo argued t e main drawback of public cloud computing is the
security perfor he pﬁ ie“lise online netwrok to provide orgnization serivces which
increase th@nlties of attack or su%e/the online gathered data. Private cloud computing
can redu ~!'nQecutiy challanges of pmic approach due to internal deplyment of cloud service
(Benli

Servi

% 2009; Murgasan, 2011). However, the private approach is not suitable for global

ich reduce the advantages of the of cloud computing implementations.

124



PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

2.2 Overview of Mobile Computing

The mobile computing can be defined as data processing and gathering using wir@%&/ices
such as Smartphone and Bluetooth technology (Dinh et al., 2013). The main m%ct I

mobile computing is the wireless connectivity between two devices anyti
connection is not needed). According to Fernando et al. (2013), mobile émputing was

X

1. Connectivity architecture: people need to communicate wi other \(i‘nout iPmitations

such as physical connection and connection from specific placégrhe comm tion is not

stic of

ere (wire

developed to address many issues such as the following:

only about voice calls but it involve all daily life activitie as E-learning, 1{10_@9 via
internet, and transportation (e.g. taxi requesting). 2 X

'M tric ch g prevent

2. Portable machines: the traditional PCs sizes and the &d 0
and“aptops allow the

people from own their machines anywhere. Ms lik

users can be used anywhere and it powereg attery
3. Capacity and processing: the capacity sterage and B{T
of these devices as powerful process ) c.;\\

[7 <{-
&
The development history of mobile co utq as tarted@1990’s through gather data
h%lo

between devices using wireless tec gy (blutoo ),lth% e researches focus on increase
the bandwidth of wireless connections. L% rﬂ‘oh@s communications were developed
voicéﬁs and SMS texting. In this stage, the

based on wireless technol Nthe p'll’p
positions identification &u obtles \A@developed (ACM, 2000). In last decade

n tin
(since 2005), the mo \o ufin \A'r(!es Gaye developed and nowadays the mobiles are

used widely in da ctivitigs as/co pgéeé/
P 5

e

mobiles allow the using

As mentio ove, there are many @antages of mobile computing such as connectivity,
capacity ﬂ\portability (Traxler, 2009; Chan et al., 2006). However, there are many
limitati | face the development of mobile computing. The main challenge is that the
secur erformance of wireless connections is lower than wire connections (Dinh et al.,

20 n the other hand, the wireless devices and connections is more expansive than wire
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devices and connections. Moreover, the coverage space of wireless connection may weak in

some places like far mountains and places outside main cities (Colley, 2010). \Q

Wou et al. (2012) mentioned that there are two main things effects on the perfor e ;mobile
computing which are; 1) type and features of mobiles: Smart phones is m owerful than
traditional mobiles because it have processors and large capacity of storage. TRS, applications

such as antivirus can be installed and applied on mobiles like Smartphone. ture of wireless

connections such as data transferring protocols, speed of datahtransfer and firewall. For
example, data transfer using fiber optic is more secure du ig spe@nsferring
@
N4
| S
<

processes which prevent data attacking.

Ay

2.3 Mobile Cloud Computing

o
The mobile cloud computing can be defined the,abili i convé}ent and rapid
method for users to access and receive data fr em@%nd rapid method

The main architecture of mobile cloudxi
computing and mobile devices. T re

use
devices. Thus, the users’ interﬁtes are designe

laua facilities using their mobile

;ﬁdip@)bﬂe characteristics rather than

OO
—
éCt
O
=
g S
—
D
«Q
=
=,
o
>
o
o
s
D
D
5
o
o
[
o

computer devices.
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Datacemer Dats Management &
= s MainNTe Narnce v

/ Application (Saas)
Software Data

Platform (Paas)

CLouD ' Business Support Development

Internet)
Infrastructure (leas)
\ Server Database Storage /
.g Cloud Corrgpsutinmg
e
b
g Mobile Computing
E WIF /3G /GPRS =
‘\9. }l‘ . .; . ’\ (rr.‘ H
Transcewwer/ Antenna Mobile Devices

Figure 3: Main architecture of Mobile Cloud C%pl]tin (Donald et .,?6‘13)

2.4 Security of Mobile Cloud Computin A
There were many related works were foun r! security issues of mobile cloud

computing. Bahar et al. (2013) focu ity cﬁﬁe stored data in cloud side

rather than users’ mobile side. Ba that stored data can be protected

effectively using data encrypt% ata s‘r:tjld ehc@éd in the cloud database and the
in th

mobiles devices should con n key of <%tr|eved data from cloud side. This

method of encryption |s m AI’IC a orlthr@lch support the data encryption using
secret decoding key ned b tion @ Bahar et al. (2013) descripted the data
encryption in gene | {bcﬁtjbe)ncryptlon processes or methods. They also
develop their w, eneril ithout’ref |t on any specific environment. In the same
context, H (2011) opgsed R'mework of mobile cloud computing for health
services c wo security procefs@to enhance the security and privacy performance of
pubI| cl putlng. Firstly, the authentication of data is assured through generate random

d it to mobile number of users for login purpose. Secondly, the data are encrypted
atabase and when the users request health information the decryption of data is

conducted before send the data to users. On the other hand, Khan et al. (2013) argued that one

of most effective methods to enhance the security performance of mobile cloud computing is
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the signature matching between cloud side and mobile side. The mobile signature is stored in
cloud database. Thus, the connection between cloud infrastructure and mobil ices
considered secure if the signatures is matched. This assures that the active mobi sin
cloud environment is trusted and prevent the un-trusted mobile from use clou rastructure.
Moreover, Ibukun & Daramola (2015) explained the importance of threaﬁgctlon in the

environment of mobile cloud computing. Some threats may damage or attack'the users’ data.

The most effective method to detect the threats is installing and run antl application on
the cloud side and on the users’ mobiles. The antivirus applicatio suitable for mobiles
(mobile specification). Most antivirus providers like Kasper@ su tal)le versions for
mobiles devices.

Yw

Furthermore, Qi & Gani (2012) discussed the security ch ﬁof Mo ile oud c;?mputlng
t }ed\ a mobx{?-\n/etwork or

stored in cloud database. Qi and Gani proposed Mln so?qtio Sto en e the security
; )l)

The main challenges are the attacking of users’ data that tran

performance of mobile cloud computing whi Trans

a v@écure transferring
network lines such as fiber optic technolog Spee up efringiincrease the difficulty
ices eavy '%rdlng to specifications

ownlead or pl'i')ad@? to weak specification of

mobiles increase the opportunities qi at tac’j . |tional@Qi & Gani (2012) mentioned
i ate

of attack users’ data. (2) Assure that the cl

of users’ mobiles. For example, slo

that division of cloud serwce corpr r\‘ice uce the security processes i.e.
the public services not requwe sec |ty rogé

According to Chow et e mo SIC privacy procurers of mobile cloud
computing is assure en mm? E)lle(cr;ers through provide correct username and

password. There rul ould be ap to increase the privacy performance of users’
passwords (St 1., 201'4 Pass should contain digits, letters, and special letters,
2 Passwoﬁuld be more than Wracters (3) password must not same or contain
usernam (4) password should contalns capital and small letters. Wang et al. (2015) agreed
that t { 1dent1ﬁcat10n method based on users’ passwords is not effective due to

possi f attack and stole the password by other people. However, this method is one of

important privacy procedures for mobile cloud computing. Wang et al. argued that

the encryption of users’ passwords could enhance the effectiveness of users’ privacy. The
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encryption of users passwords increase the difficulty of attack or stole the flowed passwords
on mobile computing network. Rassan & Al Shaher (2013) focused on the authgnti

tonal
authentication methods based on users name and passwords has many dra W%ks ke the

ingerprint

access of cloud computing using users’ mobiles. They mentioned that thel t
ability of own or stole the users’ identification by other users. They also pr
as effective method to assure the users authentications. The users can use thei blles to send

fingerprint image to cloud side and they will access their own proflles I

3. DISCUSSION OF RELATED WORKS S
According to related works, the security methods of mob@comp in

according to many directions as the follows:

gerprint image

match with the stored one in cloud database.

\
e-éla sified
\,‘Z”
A_ j\
e The security processes must be conducted as two Iayers (1) cIoud S|de (2) mobile side,
and (3) connection between cloud and mobiles. Table 1 presents the security methods

for each layer.

Layer
Cloud

Method

Data Encryptlon z

=) P,
Antivirus\ l \ % Ibukun & Daramola (2015).
A(\ \k A

Classify the services as public or
privateyY | T ¥?¢& .7
- Username and passwords.(.l

IR IAVARES

! Rassan & Al Shaher (2013);
# 4Huang etal. (2011).

Qi & Gani (2012).
Mobile Chow et al. (2010)

Chow et al. (2010); Stajano et al.,

Strong passwords. 4 T

A Y
\ Password encryption. ?

‘é Fingerprints.

Antivirus.

Suitable specifications of mobiles
(i.e. speed).
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Rassan & Al Shaher (2013).
Ibukun & Daramola (2015).

Qi & Gani (2012)
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Mobile signature. Khan et al. (2013)

Speed network line (i.e Fiber optic). Qi & Gani (2012) \?

Agreement between gathered data Qi & Gani (2012)
amount and mobiles specifications.

N

It is necessary to mentioned that all above methods were developed to support the mobile cloud

computing according to public deployment approach of cloud computlng The security of

private mobile computing is not main issue of researchers. ?

The security methods can be classified as two kinds which are data securlty and data prlvacy
L/

A“’
\ mobiles (i.e. Speed).
N)

The data security is about preventing other users from attack or stole user data Whlle the

privacy is about assure the users’ authentication. Table 2 summarizes the securlty method

according to security kinds. Q 4\‘(—

Table 2: Security methods accordlng to Security Klnds

SNY)S

Layer

Method 4~ J Source'y !

Data Security

Data Privacy

Data Encryptlon » ‘Rassan & Al Shaher (2013); Huang et
“al. (2011). &

Ant|V|rus c"lbukun & Daramola (2015).
Moblle S|gnature ’ han et aI (2013)
\ ]

Username and Chow et al. (2010)
passwords. "Q

Strong passwords. C‘g-aChow et al. (2010)
P

ngerprlnts NS Rassan & Al Shaher (2013).

Swtabler oy Qi & Gani (2012).
specifications of

Speed network line Qi & Gani (2012).
(i.e. Fiber optic).

Classify the services Qi & Gani (2012).
as public or private.
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4. RECOMMENDATIONS

N\

Based on the discussion of related works of mobile cloud computing security, the main
recommendation of this study is to develop security model for mobile cloud computrn;Thrs
model can be developed based on hybrid deployment approach to mcrease security
performance; (1) public deployment approach for general services that not requwe high level
of security, and (2) private deployment approach for sensitive services that reauire high level
of security. Both deployment approaches can be integrated with each ah'er to assure the
consistency of provided services by organization. This requires e?fective classification of all

v 1
provided services as secure or general services. < I ‘\d
L ]

| b _&Y'

Furthermore, the proposed security model can assure the security performance of mobile cloud
h . Ty
computing through adopt effective security methods and processes for three aspects of mobile
-— T, W

cloud computing, (1) mobile side: strong passworq;passworg\s encryptlon fingerprint, and

antivirus. (2) cloud side: encryption, antivirus, and classify the serV|ces as publlc or private,
a7 NS AN

and (3) connection between mobile and cloud (i. e. network I|nes) mobrle signature, Speed
- D

network line (i.e Fiber optic), and Agreement between gathered data amount and mobiles

specifications. J ) 7 J Ca)'
\ " A

5. CONCLUSION AND FUTURE WORK %\
? (RN

¢ _\N

Mobile cloud computing servrces are useful to increase the working performance of
NT I sV
organizations through many advantages such as availability, accessibility, reduce costs, speed
A~

up services, and central |nformat|on management The security issue is one of most important
- N,

challenges that face the development and adoptlon of mobile cloud computing by
-—y ] « e . <

organizations. Hence, there are many securlty and privacy methods can be adopted to increase
. — ] 7

the security performance of mobrle cIoud computrng like data encryption, and strong

passwords. V . C.}T
A g

N\

As future work, a secure mobile cloud computing model based on hybrid development
A W

approach.could be developed in order to enhance the effectiveness of provided services by

F N

organizations and assure effective security level of mobile cloud computing.
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ABSTRACT

Volunteer management is the management of individuals who will be responsible to do the day
to day work of finding, matching, supporting and recognizing volunteers. Common flaw that
occur during the disaster event is the failure to organize the volunteer team to perform needs
distribution equally and these process is time consumed. This paper will critically examine the
fitness function presently used in enhancing the performance of volunteer placement in a
disaster area. In order to shorten the time taken for volunteer placement, this research will
concentrate in evaluating the fitness function. From the experiments, it was concluded that the
proposed algorithm outperforms existing hill climbing algorithm. The new fitness function will
be used in volunteer placement structure so that volunteers can provide maximum coverage in
affected disaster area.

Keywords: Hill climbing, Fitness function sﬁ’disa‘sm@m’ceem}'
§ S

&
Y &
u 5
§’a e ﬁ@}fefd technologies that suit their needs.

It has also been pointed :h'athese l)rgan ation erience coordination difficulties with
volunteers that are wil tohelp &

&
volunteer are workin&!?effic' nt dudlfo the @%@nment division. Different kinds of network

brokers play difi&bles:i facilit

1. INTRODUCTION Y\~

The challenges of humanitarian organizati

et alf, 2009). During disasters, more number of

—

ng Wolunteering (Barraket et al., 2013). Currently,

existing decisi el to assi co&nmo&;;rty flow in the management of volunteers are still
lacking. In ent of a flood dlsa{els, it is crucial to ensure that assistance and aid are
provide od victims in an orderly and effective manner from the national level

0 s. This approach is largely implemented to flood disasters cases (Chan, 2015).

d
Disaster management in Malaysia is traditionally almost entirely based on a government-

centric top-down approach. National Security Council (NSC) under the Prime Minister’s
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Office is responsible for policies while National Disaster Management and Relief Committee

(NDMRC) is responsible to coordinate all relief operations before, during and after a disaster

(Chan, 2015). The optimization technique such as hill climbing algorithm is v@%’ and
effective in extracting low level feature (Goyal, 2014). Combination timization

technology and involvement of expertise could overcome the problem. E ive and timely
relief activities are needed to maintain the stability in the region (Osa, 2013).%[his is because

assets and economic activity can be affected due to disaster. Thus, adeq external aid is
needed in the relief stage to help the impacted society to fully recaver. i '
The rest of this paper is organized as follows: the second ion iMp the
background. Research design section explains on how the p s is cafried qut [o@d by
hill climbing fitness function section that will explain on theshill clirybi g orithne.-FinaIIy,
conclusion of this paper is presented. Q \ V(b/
2. BACKGROUND \C’ ) 64

arts(g»subside, people around

Disaster events should be handled collec (m\/han oot s
the state or country are eager to helpo\e vi(wté‘kerﬁl., 2015). Thus, efficient
task assignment and preparation of_tools*and S need to roperly managed to prevent
chaos and disorganization. % 'bj ( 0.
4 ’ &

In order to develop a n&qithr@nteer@(ﬁagement, several inputs need to be
considered. In this reseakch, velunte fine ’acét‘he entities that play a big role in disaster
relief and rescue pro@e number \p‘un&?rs and their skills will be used as variables
for the proposed le he circle ed (/epresent the disaster area and it will include

specific coordg’&tyether{vl s,‘adiuQ. he disaster area landscape will also be included

in the algori n this work, an optir@‘solution in managing volunteer in term of volunteer

placeme Nocate in one target area by measuring the quality of fitness function is expected
tob %

Genetie algorithm is used to determine the optimum route using Travel Salesman Problem

(TSP). Meanwhile, Chang et al. (2007) has developed a methodology for flood emergency
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logistics preparation planning under uncertainty by using geographic information system
(GIS). 1t is a framework that has been established for many disaster relevant databases. It
usually do not provide any specific analysis module for planning emergency Io(s%\side
from that, Yuan & Wang (2009) designed a modified Dijkstra algorithm to t

Based on the first model, chaos, panic and congestions in time of disaster are%h_er taken into

issue.

account. Hill climbing involve in the segmentation method should be nonparametric and takes
the local and global feature distribution into consideration (Kochra & Joshi2012). From this
approach, segmentation is a simple and fast nonparametric algorim deteicts the peaks of
clusters (Ohashi et al., 2003). This method allows for scalable and efficient coordination in
-~ . -
multi-robot system. In this research, multiple images can be managed and provided as inputs

for the fitness function. I ' _\C}

s b 4
The clustering based on image thresholding according Rtarget M ais n@'éd. Otsu is

the algorithm that assumes the image contalni;Msses ixels fo@ng bi-modal

histogram which are foreground pixels and b ound pixels. n ca@ﬁites the optimum
where the sum of foreground and background spreads.i itYi imum, so that their inter-
class variance is maximal. Consequentl etho u hlyslh%w the dark and bright

areas that represent both affected and

Thus, hill climbing for rando tart% oint @;jdqd @g point are selected to run the
e Eest,/

experiment and determine th ay to ch hé starting point that will outperform the

normal hill climbing alg

&
\I!; .
3. RESEARCHﬁFﬁ N (')
Q’ \(’
The demgnﬁﬁyseam IS ﬁyed\-%n. igure 1. Based on Figure 1, this study will be

carried out ing four processes are:
a age

ge is loaded into the program to map the landscape. Several colors appear in the
Qage and the target object will represent the roof of building in disaster area. From the
ndscape, testing will be carried out to see how well a circle can match into the target

area.
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b)  Otsu method
The image will be converted into two major colors which are black and white, Thus the
method by Nobuyuki Otsu is applied in testing. Otsu threshold is calculatede%vring
to the histogram concept. The goal of this method is to find the threshﬂ&al T that
minimizes the weighted within — class variance I.

¢) Random starting point in Hill Climbing 2

Hill climbing algorithm using random starting point is tested in the pgogram.

d)  Seeded starting point in Hill Climbing Q
Hill climbing algorithm using seeded starting point is in the p%
‘ | NV, ..

Random Starting
Point

Perform Otsu

Method

Q Hill Climbing
r

-
Fig "Research design® /%
NS
4, HILL CLIMBING F E FUNC#lO I 0

oo Y/

The constraints are defin&%@ on \th:?;? ollecti (‘fn this work. No redundant victim is

allowed to receive the basic néed an nteer@ﬂowed to distribute out of the circle area.
In one disaster area, b%xd ‘X’ thar Wl{l b%’)sed to represent the potential victims that
require aid and VC%S will be sent acco to number of ‘O’ with specific radius value.
The basic nee be di{tl‘l d’andwgalunteers must be optimized in one or more circle

Read image —

Seeded Starting
Point

area in whi area consist of nu@r’of victims per area. For example, in 5 km radius

consist Nsaster victims, volunteer needed to distribute the basic need is calculated and
%sié site accordingly.
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4.1  Detecting Coordinates

The initial point is necessary to locate the center of disaster site. The landscape infre ular
based with circle includes the coordinates (x,y) and parameter r. The ciqu erated
randomly. The result obtained is considered good if it lays on target and the c?&ate between

one areas to another does not overlap to indicate that there is no task redundancy assigned to

one area. \,
4.2 Hill Climbing
\J.

'O(it\sg;rch

better sohzt-i-on. This

S sele@ from the

etter value the evaluation

procedure which utilizes the concept of searching the neig
technique iterates a number of times. In each iteratRa.ne
neighborhood of the current point. If that new poi Wdes aﬁ)
function, the new point becomes the current pN rwise, o

are selected and tested again. Hill climbing- naturally :?Hﬂw

search (Michalewicz & Fogel, 2004). Thi moa o'iter %Iy improve the current

state by evaluating the function. Hill \
2.

oint 'che neighborhood
O

local maxima during the

ing andkthe related aIg@Thms are shown in Figure

X

Y I js

The hill climbing technique is usedfor bothft A(n;(;eeded starting points to determine

the best way in choosing t \‘ting p‘)in ;
R $
(0\ ‘? :' ")(J
O
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A w 4

Input: Read the input of number of disaster points and number of volunteers
Coordinate landscape = VD, number of circles = N and number of iterations = ITER.
Create C = N circles (randomly)
Let Fit = F(C) applied to VD (equation 1)
Fori=1until ITER
Create Cnew from C using change generator
Let Fnew = F(Cnew) applied to VD
If Fnew > Fit
Fit = Fnew, C = Cnew
End if
End For

Output: Optimum fitness function for basic needs distribution

among volunteers.

*..\
Figure 2: Proposed a ‘}1 implementing h@limbing concept
j 'S
5. EXPERIMENT ARKDI U Cj/

The experiment is car, th u ing

AB s@are. One sample map image is used for
testing purpose. Bo imbing usi

r&ﬁd@ d seeded starting points uses image in Joint
Photographic Expe oup"J EG) formatiand the dimension for each image is 2063x867
pixels. Sample,i used in t exﬁerjm)‘iﬁ’t is shown in Figure 3.

S

5.1 ance Evaluation

@ procedure, the best constructed hill climbing obtained in the learning process is
applied in the image of the captured map. To test the performance of object detection, only one
map image is used.
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i.  Determination of the landscape
At the initial stage, the landscape has to be determined. Q

ii. Determination of the fitness function

circles within C, R(i) is the
within circle i for a giv

a given image.

iii.  Construction of witn sIu | O
% eg's f@;?on will be used to evaluate the performance.

According to estiresults, t
\
i ’ N
iv. Evaluat'§ tigation traiﬁin%ﬁfa
Mai\ s of this paper a(e@n the construction of a new fitness function and

nv ion of the training data. Table 1 and Table 2 presents the outcome for Hill

limbing using random starting point and Hill climbing using seeded starting point
respectively.
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Table 1: Hill climbing using random starting point

-

Image 1 Image 2
A (x = 245, y = 450, r = 94) A (X =215, y=580; r = 69)
B (x =195,y = 330, r = 73) B (x =124, y = 2457r = 156)

Table 2: Hill climbing using seeded,starting point

Image 3 Image 4

A (x =532,y =530, r=6) A (x=215,y=531r=7)
B (x = 215, y=,3307% = 156) B (=215, y = 330, r = 156)
C(x=95,y=s132 r=17) Cl(x=95y=132,r=17)

The hill climbing using random starting,point shows that the circle is deviated from the original
landscape#Referring to Image 2 in Table 1, the circle has moved to a different area, showing
instability imeomputing the coordinate and radius. Meanwhile, referring to Image 4 in Table 2,
the thiee Circles are only 0.01% different in terms of X, y, and r values from the initial run.

Henge, dhe result in the evaluation using the fitness function shows that the hill climbing
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algorithm using seeded starting point to determine volunteer placement in real post-disaster

scene has outperformed the normal hill climbing algorithm.

6. CONCLUSION AND FUTURE WORK *J

The volunteer management for post disaster is optimized by the approach presented in this
paper. Here, the preliminary work is carried out to establish the fitness qum the proposed
algorithm to solve the issues. The initial work explains the co trm situation of the
disaster event. Then, the research showed that hill climbing method'using se dlad sta tlng point
e st ded in the
’r13how g'[heqage.ted
tion'has o%performs
gy wo \éffectlvely

approach provides good starting point, although several improv
fitness function. Hill climbing using seeded as starting point oves i
area in the image. From this approach, the highest value of itness }u
the original random hill climbing result. This indicates seedi
in correctly pointing to the target area in the map E;iéﬁ of experimenting in different

sections of the image is to show the rellablllt e tness fu in ent target areas.
Future work will focus on defining limita to e T imge where the circles
generated are out of the defined coordl ap e $

9 %
&
This study is part of a larger ongoin pr t m thi er will be used in proposing
a new algorithm for volunteeg ent and to aw@ performance of the proposed

algorithm. Nonetheless, more valuatio .S| lations need to be conducted. It is
believed that the use of ﬂlt&v nct n,n Igorlt pproaches such as genetic algorithm
and ant colony may proddce optimu toa s the current volunteer placement issue.
The proposed algorit |tn s fun ?’s eipgcte to resolve management issue and could
be |mplemented ide range of ent problems under different domains.
Py
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ABSTRACT \d,
Yw

irlg a:ﬁ%ment

Online scam is a well-known form of fraud in which victi cked into

either with the hope of having a better payoff or the victim being tric?d ntoJosingwa-lot of his
or her money. There are various scamming scheme as %: s, identity scams,
auctions and merchandise scams and many maore. reforé™i is research paper, a

systematic analysis on existing works related wit wﬂ detéction and response techniques
and apoptosis have been further investigated nz%.& ted. result, thestrengths and the
weaknesses have been identified and related f ave proposed in this
nd‘the potential research

research paper. Furthermore, this paper discusses‘th h&%" dith
for future work related with the integrat'o%cam%ﬁ) a
This research paper also can be used as a encge and danceﬁ%' further study on scam

fesponse with apoptosis.
detection and response. \

Keywords: Apoptosis, malicious w. ammers, Is, s@»«s.
z N
1. INTRODUCTION ’ 4 &
N | SN %b
unic <'.°We not only use it every day for work,
hd %amily. In addition e-mail is how companies

E-mail is one of the pri
h aur ¥ri

but also to stay in t i
services, such as irmation of an online purchase or updates to

provide many pr
our bank accouflt, 8inck so fa ople around the world depend on e-mail, it has also become
one of the g‘@ methods scammers q@i/cyber criminals use to attack others.

\ N

Scam known for implementing various cunning strategies to carry out their illegal
%@ line by deceiving innocent individuals. One of the ways these scammers use is by
phishing. This type of scam is based on communication that is carried out by way of either

using emails or social networks. The scammers normally send a message or messages to their
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victims which will trick them into giving their login credentials which could be in the form of
bank accounts, social network accounts or any personal data that can be valuable to them. These
scammers will send a phishing email which will seem to have come from an offici urce
such as financial institution or bank authorities. They trick the victims into cl% ink on
the email sent to them opening a website that looks legit from the official ce. The victim
ends up login into the so called official site thereby giving their username an&;vord to such

phishing scammers. They will later use the obtained information to carry illegal sales or

impersonation to steal what they want, therefore putting the v a serlous financial
dilemma (Chipurici, 2016).

Another trend that these online scammers use to harm their s is through the ta K:)g\ltes

Scammers are known to present one of the biggest threats rdln ine atlngvsers For

?on\ a tele\udue called
“sextortion”. The individual is lured into a we:Msmn%rlth their s@ed new love

individuals that are emotionally weak, the scammer ave

partner who might be an attractive man or w\' the vic in ; <ﬂeo chat with the
perpetrator, he records whatever activities the victi urIg eirisession. Through this,
| try %st the video online or

ee to transfer @ hlg ount of money into their

the victims end up getting blackmailed

send it to their loved ones unless th

account which could also be offshQE é

Due to the fact that these methods will req noh] ﬁbc@ of detection of the signature, also

leading to the dlstrlbutlon S|gna;ur

ed
erf whi ‘wwll ¢€9d to a lot of damage within that time frame
th

, ano ba |th some scamming detection software is the
S|gna't bas ost of the signature databases are required to be

4//1/

tom customers on a worldwide level and

making use of the new sign sca n%g a new malicious ware such as a scam
virus could be sprea

without being det

problem of u dw

updated by nti-Malware compam%\dr the user himself. But for efficient results, it is
required oth parties should do the updates. The company developing the Anti-Malware

produ t do the update for commercial purpose but the end user must also go through
such just to stay safe from upcoming or newer Malwares. There will be no assurance that

e used will be free from viruses of the signature database is not updated (Mishra,
2010).

146



PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

As a result of these numerous scam growing problems, different scam detection techniques
have been developed in order to counter such issues with effective solutions. With' the

numerous security developments some scammers are still able to bypass the syste@j the
upgrades cyber criminals are also implementing. . s

The key problem we now face is that computer systems have become vital tz,r:any areas of
our lives, but at the same time increasing in complexity and moving towar point where we

will not have the human resources to manage them (Jones, 2010). Anti-malwares and endpoint

ro%ers. It has
ification s ns ar%glso

protections are mostly evaded by advanced malware develope

even reached the level that Strong authentication and transaction

rendered useless, or also evade the system undetected. Fraudu ansaction de c'io_n\fs%tems
are now facing challenges by sophisticated malware attack: ohl, 2}1 ). X

N Y}’
2. LITRATURE REVIEW é
S 19

In recent times, there is not only interest on hd i utien its detection, too. Although
improvements of data fraud detection are*eyvident, i})ﬁih%@llectual creativity and
capacity of the betrayers is unlimited. E%Iy, e Inte et‘wigﬁﬁ various services and the
mobile communication opened the an}m bo inal * Furthermore, one may state
the hypotheses that while the ics%a.vior CI people de es over time the data fraud rate
is continuously increasing. O% best_ugf e&;onlexity of data scam and fraud by
classifying them into four M All of th e dri\@y three time-invariant features of the

societies, business an&, n beings. wercéfdry and money. As the saying goes
er

the }1' f&'pe of Spying out in the military and secret

service area, whil dge aD@fit m are the main factors in business (Lenz, 2015).

“Knowledge 1s Power”

& i
In the facelﬂrld of the Internet, om,[gse transaction fraud is one of the greatest challenges
for Web ants. Advanced solutio}s are needed to protect merchants from the constantly
evolvi em posed by fraud. The Fraud Detection Suite arms merchants with advanced

flt@ ools, providing them with a customisable solution to combat the most common
typ online credit card transaction fraud facing merchants today (Fraud Detection Suite,

n.d).
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3. DATA ANALYSIS

In the last few years, society have been witnessing a enormous increase in the quanti data
in the form of text, pictures, audio and video, both at global and economic ley, Nt s. This
process is improved by the entry of any entity mentioned above into the wwwronmen

Data comes from everywhere, from various and diverse sources such as contgacts, customer

interactions, call centers, social media, phones, emails, faxes, and otheN style is to use
these data for the interest of the entity through conceivi egles opportunities
identification, goodwill development, preventing and detectin e issues. The use
of data analysis processes and the software devoted to these oper ovi en and

detailed analysis of such occurrences and processes of t ormal fecon , and
corruption, as the information and communication te ‘be m pqereqmsite
instrument of registered (formal) economy (Banarescu \’

In recent times, data analysis methods are kn ;a D @mn for automatic

identification of scams in numerous areas. | elatl tﬁbm\ tems .data analysis is defined

or stated as the process of dlscoverlng ex ctl att@;s from large volume of
data. Majority of data analysis proces ilised inorder |‘den ifyscams or fraud within the
data patterns. The important benefi of an IM ck detection is the provision
of the abilities to implement classes‘of model whi po@d in identifying newer attacks
which helps the professionals to be able tk' deasa@the process which could also aid in

detecting newer anomalie jad, 201'5) é'/
&

31 Email Scams ¢ ‘vl %)

\0
E-mail is kno b one dF We communicate through internet. It is not only
used for ev Work but also to sta(@vr touch with others such as friends and family. Also,
e-mail i of the main ways companles provide many products or services, such as
verifi an online purchase or updates to our bank account. Since so many people around

the w are dependent on e-mail for online business, it has also become one of the primary
that cyber criminals use to attack others. In such cases, people may avoid such

problems by simply avoiding or deleting the email messages (Danhieux, 2011).
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Unfortunately, the scammers have upgraded their skills through social engineering which has

made them come up with advance methods into trapping their victims. Phishi x

example of social engineering. A scammer puts his or her effort into decej r%}ple to

believing that an email message came from, example, the Outlook team, intirvti.ng them with
ol

ood

account closure if they didn’t submit their account information. Anyone wh lowed such

type of instructions to submit his or her account information put their identi d bank account

at risk. Q '
In October 2014, Symantec reported an escalation in a particular s w r;}mﬂ were‘f_gnt,

regularly to a recipient working in the finance departm%a company, o eg &q@sting

payment by credit card or the completion of a wire transfer. sendg; detai werewetimes

faked or made to look like they had come from the CEQor an M -ranki@ﬁember of

the victim’s company. Money transfer details wer Ment 1 ttachmefit, or required the
E; In,l

victim to email back and request them. Web t?\ ch @aggressive in the
year 2014 as weak spots in commonly usedstools and ti tagols were exposed and
criminals tried to make it harder to esca el a“ i SPs 0 'Sget victims. The web

came up with an incredibly threatenin
in 2015. Vulnerabilities and new modi io ware u@rlined that website security
deserves full-time, business-cr"%arl‘ye:;ion. [j i §

3

3.2 Scam Detection mes @
N, Q
Scam detection is kn@ﬁ) e ajvefy di gu't t:&gdue to the fact that its types and natures are
rous

eased an

scape in 2014a ffen t was also set to continue

yp s&f’methods. For a while, the traditional ways of

totally different a%w are nume
data analysis hz%f’ in us€ get scams. It normally consist of hard and time consuming
h dif

task that de&
and law. ally Scams instances can be similar in appearance and content, but usually are
not identieal"So this makes scam detection a very tough task (Arif & Dar, 2015).

N

ferent domains ot@bwledge like business practices, finance, economics
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3.3 Limitations of Some Scam Detection Tools

Due to the reasons that there are numerous types of malware and scam detectionftools,'some
of these detection tools tend to have some certain limitation due to certain reguirement that
needs to be fulfilled. These limitations lead to such tools to having weaknesses,in their scanning
processes. Even though, signature scanning is known to be an easy and dmmethod for
detecting known specific viruses, it sometimes does not work for neWNknown viruses.

Generic methods may detect new viruses but may not cure the i ctg files. Some of these

l

drawbacks are stated as follows:
\J.

1. Time lag between malware creation and %n: - One f’h&(.g;)us

disadvantages of signature scanning is the delay or lag bg{w en virus cn?atlon and
virus detection. As the method requires the “groces M cting h{?}’ signature,
distributing the signature files to the custo Mrldwfqe a
database for scanning, a new virus easily spread aus@%ﬂage during that

period without being detected. \7 AW
2. Problem of updating signature ;ab%e:'-. %u e-s&a&fing engine will not be
%a u

useful in the absence of a viru re databaseJ The s@ﬁng engine has to refer to

sing thE new signature

the signature database in order to%scan Unfo@ately updating the signature
database is not a simplgfonetime activi

or t?ki I@) be updated from time to time

on a regular basis. Updatingthe signat

viruses whose si M havel

ta'bas&is very important because only the

been *found out and stored in the signature

database can beydeteCted duri ignature ning. But the update sometimes has to
be done eithe Anti- Ma rgtoﬁ-@ny or the user of the anti- Malware tool.

3. The bum&nni g time jan ésburces: - For the reason that the number of
viruses%nj e incf% #the'nu of their signatures also increases. This condition

has led t@ an increase in the siz@f/the signature database and increase in the scanning
ti Nwth thousands of possible virus types and hundreds of gigabytes of file storage,
ing operation often exceeds the acceptable limits (Mishra, 2010).

Ev ugh there numerous types of scam detection tools, some tends to miss other types of

scam attacks while other detection tools identify the problem when the damage has begun to
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occur. This issue may also occur due to the fact that some scam detection tools are limited to

certain aspects they are built for. Some useful detection tools includes; ThreatMetri@ezr

and lovation among many. (
a!

I.  ThreatMetrix is known to provide visibility and insight into traffi terns and
emerging threats. The Network analyses close to two billion transactiens per month,
more than a third of which originate from mobile devices. TheSeftransactions are

analyzed for legitimacy based on hundreds of attributes, ineluding device identification,

;20 6&
cur walQLons
provides detection and prevention of the full range ack vectors h'ck@ludes
phishing and malware that usually target’s end users‘and accopnf'ta Vers?mmitted

by criminals making them responsible for the Ejority M i mob&t}’and Cross-

channel Scams. Fraudsters use malware o Wer machinesito stealliser credentials

and tamper with online banking sessi , 2014). é

I1l.  lovation Scam Prevention is a cloud-based Serwi at@ynamically manages close to
a billion unique devices across a ge}ngg mis d the world, and has
been known to protect more t ilfion-anline aﬁ‘sac@s for its clients. Identifies

the device used for committi xns i n effe@e way to root out Scams and
its ¢ ¥ts Si

one that lovation has% its cli ce 2&0).% lovation also protects online
businesses and their end usérs agaids a@ abuse, and identifies trustworthy
customers throumbinaﬁon dvan

reputation, devige-b au icatfon a al-time risk evaluation (lovation, n.d).
The strengths@akn ss‘of s,gcaﬁgjction tools can be viewed in the Table 1

& F
‘$ S
N

geolocation, previous history and behavioral analytics

Il.  Asfor Trusteer, it was pioneered by IBM Company. 1B

device identification, shared device

Lo
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Table 1: Comparison of scam detection techniques.

Detection Tools Strength Weakness . S
ThreatMetrix Provides effective justification - Dependenc('a
r

(Faulkner, 2016) by accurately differentiating behavioraa t

between legitimate customers might
and Scammers by looking
holistically at behavioral trends
and threat intelligence.

Trusteer Pinpoint Criminal Detection
i includingreal-time correlation mahipulation. © _ 7™
(IBM solution, 2014). ¢ events across the online and | >
mobile channels, and provi -
risk assessment for mobilw N
online activities in h \ \&
channels. \)
lovation % i
(lovation, n.d). Iovation’s M— entric

g d%\g e centric
aum be diverted

uti z§ e device to
:gcgtg;g'r;es ri ose:nt_f_ L% unction, leading
i identi o
. vu@r bility.
other tool g acriti 1%, & y
layer of defemse against cyber :&@quires regular Updates
Scams an .

3.4 Apoptotic ComputinK
In this paper, Apoptosi %on te \D a pgﬁ%f focus due to its unique way of dealing

. . d [
with these various on‘?am ng acivities. S

% §J
Wf Apo{ﬂ@?‘s over othr computer protection software is its autonomous

The major ad

capability. A&omic computing is\kafwn to be inspired and motivated by the human
autono Nous system as a self-managing and self-regulating system which performs its
fun id%e background without the need of a manual or conscious effort on the part of the
indivi (Horn, 2001). In relating to Autonomic systems, Marshall & Dai (2005) explained
that as"Compared to other increased system complexity, other conventional or normal systems

face the problem of degradation in reliability due to accumulation of errors within the system
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in which they stated that Autonomic Computing will aid in solving this kind of issues leading
to production of more reliable systems also leading to their description of the autonemic
properties known as Self-CHOP (Configuration, Healing, Optimisation and Protécti The
general properties of an autonomic, or self-managing, computing system ist“of four
objectives that represent broad system requirements, and four attributes l%dentify basic

implementation mechanisms. The autonomic system consists of the following'@bjectives:

If %omatically, either to

er syst bjectives.

1. Self-configuration. The system must be able to readjust i

support a change in circumstances or to assist in meeti
2. Self-optimization: The system can measure its current per ange against'the known

optimum and has defined policies for attempting @wents. can sc’ r@o the

user’s policy changes within the system. 2 Y—

3. Self-protection: The system must defend itself Qm ac H‘mtil r malie@ﬁs external
attacks, which requires an awareness of p Wreats“!}nd h mear@ manage them
;ua

4. Self-healing: In reactive mode, the sysx effective ove@ven a fault occurs,
identify the fault, and, when possible; repairit. acT/e ode, the system monitors
e en[,‘ti;télr reaching undesirable
levels. “ &
X
N

In terms of the disciplines of Natural %mputin‘, the pppt\o?metaphor can be viewed within
e Sa i

the context of Artificial Immun ems al, ZQQQ). Here, the concept of Apoptosis

(
is applied to computer sys Nwity'wh a syséﬁs built from many small units and if
€

putervirus it either initiates, or is instructed to

vital signs to predict and avoid health pr Iem ,

one becomes “damage\. hro
initiate, Apoptosis, ffecting s }r!diﬁgyystem components — the analogy being an

animal cell inva virug andithe i e system recognising the foreign body and
attacking it (Jo 0). ’ E 4 Y
N
N

Also, ac Wto Saudi et al. (2009), it is to carefully consider Apoptosis as a mechanism that
can i e security of numerous computer systems against attacks by malicious wares or
r% hey have shown this in their successive efforts and works on the STAKCERT
Fra rk which they developed to control and isolate a computer attacked by a worm. Other

researcher such as Sterritt (2011) also recommended a system which operates “Stay Alive”
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signals to prevent agents (system) from self-destructing by default. They propose a self-
regenerating system whose agents have a notion of “citizenship” in the system and are able to

observe their environment. If an agent finds out a fault in itself it first tries to fix its dif
it doesn’t work it will activate Apoptosis. . s

4. DISCUSSION Vz

Specific dataset related to email scams will be utilised for further. udRo be used in training

and testing using the WEKA data mining tool. .'\d
@
tained from cqes ia;;;veb

The dataset channel to be used in upcoming research will

sources such as www.cimining.org. The website contains vagious atyib tes ghat m?y-be used

as dataset consisting of mode of online contacts suchWail HU@ phone@‘ﬁbers, and
company names (through websites), ebay an Wmoré’.\ Bu pecifis%\ly, scamming
;ysh

activities through emails tends to be one of t& ac)@e their fraudulent
schemes which could be done through phishing to har 0 rmation from customers.
For this reason, email spam dataset will b %}art%m rry Shetraining and testing
activities using the WEKA data mimi@ “ é}’

S &
Another task to be done in th mmearc is tg’make of the VM ware which will be
utilised to build or develop a virtual eﬁt'wz;e in a computer instead of a fully

operational operating syst \ | é‘j
S
As for detection soh@/en hd@gﬂ! ar‘e;vailable scanning detection systems, some

malicious wares a@g 0 do Ssome'dama fore such threats are completely neutrilised.
Some scam de% oftwfe \Y

among the qmoSt serious setbacks of @lware signature scanning is the time lag between

EERe—

e e limitation in its scanning method. First of all,
Malware, ion and Malware detection.

%some of the few limitations faced from other Malware detection tools. But with the
ad f

innovation in this security sector, overcoming these limitations is gaining a lot of
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ground in reducing the scammers and the perpetrators of such fraudulent activities gaining

access to people’s private information. \
5. RECOMMENDATION AND CONCLUSION Aj

One of the recommended solutions to prevent scammers from using their Malwares and also
overcoming the update limitations is using a detection tool with automawhnique abilities
for identifying malicious signatures. An automatic update is a ¢ Wnique adopted at
the client machine to check and download the new updates @nti V,rus developer’s
website (Mishra, 2010). This will also aid in the reduction of the lag bM;ea ion of
malicious wares and distribution of their signatures. Such back af si tl,e‘f?nning
could also be rectified by making use of generic methods o Iwarefie ction. X
Yb’

As a matter of fact, Apoptosis detection software s M arec atiorﬁ'&rder to obtain
a satisfactory and efficient protection from vari %mming activities @%nasses are facing
in this information era as the detection tool %ds to fulfi ctives above.

@

745
TN/

Fortunately Apoptosis should be co red as-a mechanism improve the security of

computer systems against attacks by such'mal min @earch. Apoptosis should also
be applied as an agent base within sAutoanic i[o@ for testing and training using
email scam dataset in order to develop a n eb‘fm;@cam detection which will aid as a

blueprint for developing@ent s;{ste inst f@'ﬁ online threats.
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ABSTRACT '\d
- @

Security has been a vital issue in the enterprise network. With the innovation and flowQYﬁew
technology such as ubiquitous computing, enterprise mobility,%-commerc iverst
and cloud computing, network security still remains challenge.
Prevention System (NIPS) currently is a growing c . Intrusi evention Systems
provides an inline mechanism focusing on identifying and blocki MCIOUS rk activity
in real time. As the packets within the network pa ough thetNIPSdevic oftware, they
are inspected for the presence of any attacks. In thi aIysiQé)n existing works
related to the Intrusion Prevention System (I a estigated and evaluated.

The aim of this paper is to present a background ofIP and\tr]v arch gaps that need to be
addressed. From the review analysis, the &jths and knesses™of existing IPS have
been identified and related future enhanc%n ha‘e een pro i this paper. A proof of
concept is carried out and the results f oposed alg@rithm

tion rate is 98.94%. The
accuracy rate results is 0.997% andfalse“positive . This paper discusses the

(o)

challenges and the potential resear tur, lated the integration of Intrusion
Detection System (IDS) with hio-inspired algarithmy This r could be used for reference
and guidance for further studi and IPS.

£ &y

4
Keywords: Bio-algorithm, ﬁQsion r \lﬁon System’ (IPS), Intrusion Detection System

(IDS). &

1. INTRODU 9‘5} ’ &
‘ N
’ "5
Intrusions or et attacks ve‘%eg&) e very rampant in the Internet world nowadays.
Several to devices have been\&é‘veloped to combat malware attacks or any sort of
network maliCious activities in order to ensure computer and network security. However, this

hasfbeen*a, kind of “cat and mouse” game between the network inventers and the hackers or
icious’network spy systems. For example, firewall is a network security device where one
can run their own rules and regulations but it can be too weak to protect attack from inside and

anomaly attacks. There are many anti-virus software devices available in the market but they
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are unable to recognize the new viruses without updating the new rules by the vendor. Hence,

the hackers or malicious network spy systems will always have the opportunities to @

network system. (ﬁ

Intrusion Detection System (IDS) is a new solution which is effectivein_detecting any
malicious threat. This system is able to send the attack alert but does not havx.capability to
protect the system from attacks. Therefore, there is a need for a new appreach to allow the
system to identify and prevent attacks. This approach is called uygrevention System

(IPS) as shown in Figure 1. .\d
L 4 \Y-

Due to lack of cyber security measures, s F@ i into becoming victims
. €0 .
of the attacks hence losing huge amoum%ey. In ord mse@e system, the enterprise

uses several technology security syste nd al o of th\& use intrusion prevention to
defense from threat and attack (Ku & Dalai, 20 1 §
s

1.1 IPS Classification\ I

\,\‘\ r§

A Network Intrusion Protection System (N IbS) is a combination of IT systems that protects
-y g & e . 7

computer networks from hacking or unauthorized access. A NIPS monitors an organization’s
a— 1 F 7 >

computer networks and generates event logs. Along with this alerting systems, NIPS stops
A% F v ® U~

malicious activities which can potentially damage and deactivate the organization’s network

Emad e

systems.

mEPS triggers an alarm. An alarm can be either a false positive or a false negative.
F i

tives alarm occurs when the IPS reports certain damaging activity as malicious. This
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requires human intervention to diagnose the event. False negatives occur when the IPS does
not detect and report actual malicious activity. Q

1.2 IPS Detection Techniques J

A o

NIPS commonly utilizes one of three detection methods, which are signature-based, anomaly-

based detection, and protocol state analysis detection.

A.  Signature-Based Detection ‘ |
Signature-Based detection method monitors the network traffl d \edm the

preconfigured signatures to find a match. On successfully lo a match, the IFS I@ks the
next appropriate action. This type of detection fails to |dent| ero- dz;y efror reatsx;gHowever
it has been proven to be effective against single packet

- i ] &
B.  Anomaly-based Detection \") Y O

Anomaly-based detection method creates a baseline based on the average network conditions.
Once a baseline has been created, the system intermittently create samples of network traffic
using statistical analysis and compares the sample to the created baseline. If the activity is
found to be out of the baseline parameters, NIPS takes the necessary action. This anomaly-
based detection determines the normal network activity, such as commonly used bandwidth,
protocols and interconnected ports and devices and alerts the administrator or user when

anomalous traffic is detected.

C.  Protocol Stat is ?etéctlﬁ 'y

Protocol State Analy3|s Detection method |dent|f|es deviations of protocol states by comparing

observed events with predefined profiles.

1.3 Bio-algorithm Overview

~

A Ge or bio-algorithm is an encoding technique that mimics organic evolution as a
pro -solving strategy. This is the principles of Charles Darwin of "survival of the fittest”

among individuals over sequential generation for solving a problem. Genetic algorithms use a
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chromosome-like data structure and evolve the chromosomes using selection, crossover, and
mutation operators. The procedure generally begins with randomly generated popula of
chromosomes, which represent all probable clarification of a dilemma that are c@nsidered as
candidate solutions. Chromosomes are divided into genes, encoded as bit aracters or

numbers. A “fitness function” is used to compute the fitness of each chromosome according to
the preferred solution. During evaluation, two basic operators which argrossover and

mutation are used to simulate the natural reproduction and mutation of speei€s. The selection
of chromosomes for survival and combination is biased towar@s the fittest chromosomes
(Kumar & Dalal, 2014). Figure 2 shows the structure mode imple e'1etic Igorithm
(Cateni et al., 2012). o
N4
| S
Initial Population : NY.-
=pe I i\)
~> Subset Input Section W O<<
Fitness Function \ é
< V' S
)&
Best Chromosome Selection %

e 3

Crossover & Mutation

-

-9

-<~ 04//

Stop condition
Reached

(f) sl
U ) &
% Figd’reMnetig_(_’éBorithm structure model

>
9
The thre ic operators which are selection, crossover, and mutation are applied to each
indi uring the generation process. A group of suitable chromosomes are selected using

nction initially eliminating the other individuals. The process continues by selecting

r of individuals and making pairs with each other. The chromosome pair generates one
off-string which exchanges their genes around selected cross points. Finally, some individuals
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are identified and the mutation operations are applied on it. The sub attack labels such as smurf,

mailbomb, saint and warezmaster are recognized according to the fitness criteria by, seleeting

the best-fit chromosomes capable of detecting the attacks from every population ((%@ah et
n

al., 2012). This research will improve the original genetic algorithm to devel

Prevention System. Y"

rusion

2. RELATED WORKS \)
In computer network security, there are several techniques to d ot tlattac by using
Intrusion Prevention Systems. Genetic Algorithms have also been thaplemente mba%ych
attacks. i c}

AW

s b ¥
It is identified that maximizing the detection rate accurmd ‘m’m\ g the fQ\sé alarm are

the main problems in IDS (Hashemi et al., 2013) r to solve these prolifems, they have
proposed a Genetic Algorithm approach. Gup%(@OM) me
algorithm’ could be implemented as the heart of 1D

: hei 0 oseslalgorithm works by
recognizing signatures of known attack (Gupta et ak, er sis, it was found that
i;éod

Boyer-Moore and KMP algorithm re efficient ghdn c&ﬁ/&r algorithms. RobinKarp
algorithm could also work efficientl tion i@ovided (Gupta et al., 2014).

Another algorithm was proposed to be used as €lassi ca‘tic@. orithm of the new NIDS where
it is trained and tested using the da%ﬁe rdhr(é, Rassem, 2014). The new NIDS is
sed on cle swarm optimization (PSO). An

compared with another detection syst'sm

alternative algorithm was a rop a HéFunction which uses SRAM that creates
fingerprints of the pa$ whi r‘o{heﬁ'gjmpared to the pattern signatures (Vinod &
Sagar, 2013). In a NIPS design was presented with a novel pattern matching algorithm
(Tzur-David, 2 %alge'ri@e&s a.Jernary Content Addressable Memory (TCAM) and
is capable om&hlng multiple patten‘\@.gva single operation.

N

Most problems of IPS have been identified which is the detection of false positives
or fa ative (lerace et al., 2005). Another problem identified occurred in IPS is related to
ne performance. If multiple IPSs are used in a network, every packet of data needs to stop

several times from its source to destination, thus decreasing network performance. The Genetic
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Algorithm was proposed and a set of rules was generated for the Intrusion detection system for

detecting DoS, R2L, U2R, Probe from KDD99CUP data set population (Uppala'{ a

2012). (0

Previous studies show that IDS can only be responsible to detect the and IPS is
responsible to detect and protect from the attack. There are several al n&zroposed by
different researchers, which are based on prescribed rules. Security mana can twists such
rules so that the system respond in the way they want. In this papés, a enhance algorithm

will be proposed to improve the performance of the existing s

3. METHODOLOGY

of IPS inspired by bio algorithm is proposed. Initi

research, KDD CUP 99 (kddcup.data_10 per\
shows the list of tools used for this expenrrut)

Name Ton
Python v2.7 % desig‘nlggyj
Microsoft Visio ocC gn

Microsoft Excel

In this research, P )
emen@'ln the experiment are Smurf, Probe-FP, Probe

proposed algor%
and Smurf-F roposed enhanced rithm for detecting attacks is shown in Figure 3.

\ N
N

J&
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train normal count=train attack count= test normal count = test attack count = 0
read train data
read test data
for each record of train data:

if it is a normal train

train normal count <- train normal count + 1

else

train attack count <- train attack count + 1
for each record of test data:

if it is a normal train

test normal count <- test normal count + 1

else

test attack count <- test attack count + 1
get fitness(rule):

if rule is None

return 0.0

a=b=20

A <- train attack count

B <- train normal count

for each record of train data:

if train is equal to rule but is not a normal train

a<-a+1

else
b <-b + 1
return (a /A ) - (b / B)

tournament selection (pop, k):
best <- None
for i <- 0 to 2
ind <- any random value from pop list
if best == None or get fitness(ind)> get fitness (best)
best <- ind
return best

#define initial population of 200 rules
population|]
for i <- 0 to 200:
duration <- any random number between 0 to 2
src_bytes <- any random number between 1025 to 1050
dst _host srv serror rate <- randomly choose a floating point number between 0.00
to 1.00

for i <= 0 to 1000:
parentl <- tournament selection(population, 2)
parent2 <- tournament selection (population, 2)
childl[0] <- parentl[0], childl[1l] <- parent2[1l], childl[2] <- parent2[2]
child2[0] <- parent2[0], child2[1] <- parentl[1l], child2[2] <- parentl[2]
if generated random number between 0.0 to 0.99 < 0.01:
childl[0] <- childl[0] + any random number between 1 to 5
childl[1] <- childl[1] + any random number between 1 to 100
append childl, child2 to population

for each record of population:
calculate best fitness and best rule using get fitness()
#TP <- True Positive, TN <- True Negative, FN <- False Negative, FP <- False Positive
TP = TN = FP = FN = 0
rule <- best_rule
for each record of test data:
initially set is_intrusion <- False
if test is equal to rule
is_intrusion <- True
if test is normal train
if is_intrusion == True: FN <- FN + 1
else: TP <- TP + 1

else
if is_intrusion == True: TN <- TN + 1
else: FP <- FP + 1
detection rate <- ( TN / (test attack count * 100.0))
false detect percentage <- (( FP / test attack count)* 100.0)

accuracy <- (TP + TN) / (TP + TN + FP + FN)

Figure 3: Proposed Algorithm
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4. FINDINGS AND RESULT

Based on the simulation result, the detection rate of the existing research by Up \Mt al.
(2012) is 0%. The accuracy rate of this method is 0.3333% and false positive ac %rate is
99.777%. As for the proposed algorithm, detection rate results is 98.94%, which is higher than
the result obtained by the existing research. The accuracy rate of the prop&?algorithm IS

0.997% and false positive accuracy rate is 99.00%. Figure 4 shows the deteCtion rate, accuracy

Ly,

= Existing Algorithm & Proposed Algorithm \Y~
7

rate dan false positive rate for both algorithms.

98.94 99.777 99

0.3333 0.997

DETECTION RATE (%) ACCURACY RATE(% FALSE POSITIVE RATE(%)
H

)

S AP

racy rate_da ajee@ tive rate for both algorithms.
@

2%
5. CONCLUSlON@UTD@RK.&%

3% e o
Firewalls, anti-virus,c@DS e used for s@ and network security, with each having
unique features Qmplc}mﬂn ogfgwalls, anti-virus and IDS will ensure each

Figure 4: The detection ra

organization the basis¢to n{id-l of security. IPS defense provides an in-depth
approach t ity and is an evolutie@’l DS technology. IPS proactive capabilities will help
to keep };and network safe from harmful attacks by combining the firewall technique
with,t trusion Detection System. In this paper, relevant works on IDS algorithm have been

nd based on the review, an algorithm has been proposed. In the proof of concept,

this algorithm’s detection and accuracy rate results are higher than the existing algorithm by
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population (Uppalaiah et al., 2012). Future work will focus on enhancing accuracy of new

prevention algorithm to obtain better performance against real-time attack on netwok&
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ABSTRACT 5 (_,)
Correlated node behaviour plays an important role in ngtw erforgl r ereﬁgs sensor
fro m

ce

networks. In sensor networks, node may change its beha node |sbehaved

node leading to correlated node behaviour that affeet n ectlv The effect of

misbehaved nodes on nodes connectivity is di the ber of failed

neighbouring nodes in the network cluster. T ﬁ‘ghbouring nodes

resulting bigger traffic Ioad originally forwarde Thus, the nodes
h|s situation is also

sed by their malicious
ng hence degrading the
Thus, finding the best
e key to solve this problem.

applicable to malicious nodes where they
neighbours. Eventually, misbehaved n
network’s performance caused by t
clustering algorithm to be implementehcs&
The objective of this paper is t l%ring algorithm for network
connectivity which can be implemented to improvelnetw erformance in wireless sensor
network. Based on the compre reviews sﬁew the strengths and the weaknesses
of each algorithm are identi |ed di i is pa also discusses the parameters that
contribute to connectlv in p eience f cor e%ted node behaviour. This review on
clustering algorlthms nce for research related to clustering

er
algorithms as well as are of £0 ath rejﬁwbehawours for wireless sensor networks.
Keywords: Cluste r|th , Netwo con&eétlwty, wireless sensor networks, correlated
node behavmu
N e
1. INTRODUCTION Y
' = N

On @ndamental properties of the wireless sensor network, WSN is its connectivity.

wevekymaintaining connectivity in WSN is extremely difficult due to the dynamic changing
of n rk topology. Several techniques that can be used to understand the connectivity level
for a given network topology are shown by Jain & Chand (2016). This paper reviews the
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existing literature with respect to network connectivity and clustering algorithm in WSN.
Network connectivity is an important property of WSN because the nodes frequently chamgge in
the network topology. Hence, if the network becomes disconnected, the data may fot nt to
the desired destination. Most of the existing works have considered unrealiStic sCenarios
however minimal works have discussed the major factors contributing to network
disconnectivity as well as highlighting the important parameters that Saffect network

connectivity. Meanwhile, the main issues in network connectivity are m(Mprediction, node
behaviour, energy consumption and connectivity efficiency and t.?a.result, these issues
need to be explored further to understand network connectivit@ '

Nd.
In this paper, the author conducted Systematic Literature Rev LR) on clus ripg rithm
in WSNs by using the guideline for performing SLR pub d by I?it enham etql-., (2009).
I obtai@ﬁe research

of interest. Systematic
so@of data studies to

SLR is described as a mean of identifying, evaluating Inter ?c'mg\

relevant to a particular research question, or topi M pheﬁﬁmen
%I s : .

literature reviews can be an effective means f lation

answer Research Questions, RQ with a comsiderable ‘hd{c? e.confidence of research.

0 sy&%atically categorize the

According to Garousi & Mantyla (201 e bjg i

studies can serve as a summarizing r n facili finding the most relevant
information from secondary s ie&dﬁhus r suppoit @lce-based decision research. In
this case, the results are derived fr scwe eﬁmgpts making it implementable in any
given area of telecommu 'Ms andlso engi Ing in Garousi & Mantyla (2016). In

b quad:&écientific studies on a specific topic and
|
e
a

secondary studies in software testinxr e same_papef; the rs proposed that tertiary
e

SLR state of affairs, eviden ea
uses a statistical me integrat ;esul “For instance of studies that apply SLR are

(2 , Kushwaha & Gupta (2014) and Ibukun &

Portocarrero et a , Fa;;aj |
Daramola (201% ’ ¢
A y

&
The obj Nof this SLR in this chapter are threefold, 1) to review systematically the
clusteri rithm in WSNs, 2) to examine the methods and parameters used to formulate
cluste gorithm and 3) to highlight open issues for future research in clustering algorithm
to 1 e network connectivity in WSNs of correlated node behaviour.
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2. REVIEW METHOD

This section describes the review process undertaken in this study as illustrated in \ The
first stage involves a process of constructing research questions. Then, the seareh process is

review is to assess SLR which is referred to as secondary studies, so this study'is categorised as

presented which includes a source of selection and search keywords. In this ﬁme goal of the
a tertiary literature review. Next stage is to apply the inclusion-exclusion €riteria towards the
selected studies, as a means to further filter the relevant studies. This then followed by

determining the quality criteria in primary articles. During data ti st@formation

in the articles is extracted, collected and organized in table. o
| S
Y
2 o~
~

« Data Extraction &
Quality Assessment

* Research Questions « Search Process « IncusionExclusion .

Criteria

NoRQ Researc Xiorf ¢ :' C—%J

A -

RQ1 What is the current knowledge on clhstering algorithm to improve network
connectivity? & <27
A\ V! ¢

RQ2 aWhat are the methods used in clustering algorithm to improve network

connectivity? N
N

R 3<What factors influence the network connectivity?

Q4 What are the parameters required to measure network connectivity?
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For RQ1, the research question tries to obtain research trend in clustering algorithm on how to
improve network connectivity in WSNSs for correlated nodes behaviour. To present RQ4, the
number of published journals and conferences dated since 2010 until 2016 are idéntifiéd. To
answer the research question, the main topic and research problems in the ‘literature are

analysed. In order to study on clustering algorithm to improve network co tivity in WSNs
for correlated nodes behaviour, RQ2 evaluates the methods used in clusterig algorithm to

improve network connectivity. Furthermore, RQ3 is developed to find the rs that influence

network connectivity, so that the recommendations for future researchiin the area of network
connectivity can be used. Finally, RQ4 considers the paramet: uired t@ye network

connectivity.

‘X
J | &
2.2 S hP
earc rocesses \‘o \/T

In stage 2, the search process involves manual s§wspecﬁ‘c conferencesproceedings and

journal papers since 2010. To retrieve articles re best suite ere h area, the search

was done in five difference stages from the following w‘iﬁ,l}dT e,s\'_\
e IEEE Digital Library o
e ACM Digital Library \‘% Aj 4 A((%.
e Science @Direct N
e SpringerLink %Yv Lj [ §
e GoogleScholar

The outline of the sear@ss IS Qﬁ)ut iltéi%fure 2. In stage 1, five databases mention
¢

above is used to sear%icles. he iditial’se rcc'lawas using keyword in the article title and

abstract using &’key;v Dc.is)C st% algorithm”, and “network connectivity” or
n

secondary ke $wireless S@nsof netw s” and “Correlated node behaviour”, in digital

databases. es 2, the title and @mts of the retrieve articles were read and relevant
articles anloaded at stage 2. Then, thorough readings were done to select relevant
arti e%stering algorithm to improve network connectivity at stage 3. Articles selected
from s 4 will undergo inclusion exclusion process based on the criteria mention in section
2.3t categorized as final selection. The final selection of articles at stage 4 will be evaluated

and analysed to answer research questions.
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Inclusion and Exclusion Criteria

Peer-reviewed articles on the study, published between 2010 and 2016, were validat ainst
the inclusion and exclusion criteria. This is to ensure that articles selected am ing the

specified RQs. Y’

For inclusion criteria, the articles must fulfil the following criteria:

Included articles where the topic only related to network cé@nnectivity a clustering

algorithm in WSN.

Only journals and conference papers were selected. \d. S
Paper discussing the procedures used for WSN. j I __\C}
Only peer reviews papers are selected. ® 4 \3’(‘

.T.ﬁf\ N

Stage 1: Literature search
Using primary related and keyword

" XPI

Stage 2: Title and abstract selection
Whether or not the primary and secondary keyword related to each other

Aol FIS

Stage 3: Full article selection
Whether or not articles dealt with clustering algorithm

RN

Stage 4: Inclusion and exclusion criteria
Validating against the articles fit with the inclusion and exclusion criteria

RSN

Stage 5: Final selection

Q Figure 2: Stages in articles selection process for SLR

In contrast, exclusion criteria are as follows:
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e Papers not describing clustering for WSN.

e Papers not written in English.

e Papers that have no validation reported. (?

e Duplicate reports of the same study when several reports of a study exiﬂ\di erent

journals. Y.
2.4 Quality Assessment V

In this stage each article was evaluated based on York Uniyersity, ntr%iews and
Dissemination (CDR) Database of Abstracts of Reviews of Effects (DARE) cri he QQ-terla

| &

ria deScribedfand apﬂ?opnate"
\I'Q\cant stu §’7

e QAZ3. Did the reviewers assess the qualit aI| |taof incl studies?
e QA4. Were the basic data or studws& tely descri

The questions were scored based on Quali essment Cri r|a Ild{-@ in Table 2.
% &
R

Table sses t Critéri

|ty
Quality Degision i gcription
Assessment ‘. ‘-

b

are created based on four quality assessment (QA) questions:

e QAL Are the review’s inclusion and exclusion ¢

e QAZ2. Is the literature search likely to have covered a

o}

Yis - ~the | n criteria are explicitly

&\ defi n the study
\ Pa ] t?;)eﬁ_r)c\lusmn criteria are implicit

Q_; inclusion criteria are not defined
—and cannot be readily inferred

L

es 7~ the authors have either searched 4 or
c_}' more digital libraries and included
N additional search strategies or

\ identified and referenced all journals
addressing the topic of interest
0 Partly the authors have searched 3 or 4

digital libraries with no extra search
strategies, or searched a defined but
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restricted set of journals and

conference proceedings Yv
No the authors have search up to 2 digi \

libraries or an extremely restricte

of journals

QA3 Yes the authors have explicitly @defi
quality criteria and extractedythem

from each primary study

Partly the research question in quality
issues that are add d By the study

No no explicit q assessment
individual primar die M‘
attempted Q}Y'

QA4 Yes Informati resented ,ab each
study P 4 X

\ﬁ_ N

Partly only Slx.y r tlonﬁt

i ?ﬁgﬁﬂ i ted

r
pr d'es?% pr
No realts of the™ vid@rimary
r ied
NS
& - y N
The scoring procedurewas Y =1, P =0" =0, orunknown‘if t ormation is not specified.

\ B,
T %\
3. RESULTS AND DISCUS’SION ( 0
g b o &

This section summarizes %Wts of re\%y for a@‘ﬂwe research questions mention above.

RQ1: What is the current knowledge on clustering algorithm to improve network

connectivity? 02'\ ¢ ‘.' C—)U
To answer this q e analysi Ib ed on publication years and the quantities of
the articles. Tal Figu.f'r ow 84 articles published in 2010 to 2016 before the quality

assessment wasidone. It is noted that clygering algorithm research in network connectivity was
not the @chs in early years of wkless research. The research of this topic becomes more
demangdi ainly because there are many applications or systems implemented in wireless
%n wireless technology in improving nowadays. For this reason, it is worth to consider
on ving network connectivity quality, which may be affected due to several factors
including the power and battery of wireless devices used in wireless technology.
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Table 3: Sources Searched for Years 2010-2016

Year

Number
of
sources
found

Number
of
selected
sources

2010 2011 2012 2013 2014 2015 2016 Sgl
13 9 9 11 18 10 14 ! %

14 4 13
12 - 11
10
10 - 9 9
g |
6
4 -
) |
0 - : : : : : :

2010 2011 2012 2013 2014 2015 2016

MR
Fig@ourc‘s Searnched f ars 2010-2016

N

After a thorough qua \ss nt'o Ir'art S with the quality score of 3.5 were selected
for this research in Figure 2 hi;§éess resulted only 34 articles that will be used
to answer rese tion 3 a% Q4.

K\
N
S

N
\c.,
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12 - 11 ?
10 -
8 _
6
6 1 5 5
4
4 - 3
2 _ l
0 T T T T
2011 2012 2013 2014 2015 016 P -

N
| o NG
Figure 4: Selected Articles with Q Score;.S Y
v N

RQ2: What are the methods used in clustering algorithm to improve network

connectivity? V “‘ 5
In recent years, wireless communicatio y\d\:sﬂ(se p@*development of the

he \ropment of the wireless

q
sensor network. WSN is a large numb ensc& es which form the wireless

network using self-organization an The purpose of WSN is to collaborate
t for, "o‘nit@g information in the areas where
jeCtIVéf' this study is to present clustering

lopm ﬁ%bf clustering approach in WSNs. Based

detection, processing and tran
the wired network is impossible.
algorithm method as the @g
on the 34 selected arti Iw

4. The methods list ) Q/

RN
N
N
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Table 4: Clustering Approach in WSNs

Clustering Authors Methods Advantages Disadva%s
LEACH Lee & Cheng, Network lifetime All nodes can Nodes |
2012; Attea & A tion/fusi transmit with close to each
Bara’a, 2011; ggregation/fuston enough power to ve
Muthulakshmi, cluster count reach the base elated data.
2013. ) station.
cluster sizes
Each node hasw
energy
consumption,
N \§
TL-LEACH Abidoye et al network lifetime o{/e@ay
2011; Nayyar & A on/fusi ot be enérgy
Gupta, 2014. ggregation/fusion that nee efficient if the
cluster count [ "%@t range
i the sink
cluster sizet
energy \
consuEption,
o 5
EEC Kumar, et al rk lifetime mﬁro nergy  Algorithm that
utilizatio
A gat usl out the

Load Balancing

N

Fault-Tolerance

S

2011; Liu, 2012;
Driss &

\
f\&
; Mirsa

Virmani et al.,
2015; Khoozani,
2013

Abdelilah, 2013; ZIUSter cxrnt t
Zhang, 201 !
) clusﬁﬁ :(%e achieved for a

sumption
O
¢ J" C,)
and etal., e rgy,.s
g! ) .

Jnerg

cons 1on,

£

N
S
network lifetime
Aggregation/fusion

cluster count

cluster sizes

176

thr
rk, full
nectivity can

longer duration.

Intra-cluster
management
duties

others nodes
(backup nodes or
other active
nodes

resolves the
problem that
clusters at a
greater distance
from the base
station requires
more energy for
transmission

Algorithm more
issue in WSN
where CHs are
picked from the
available sensor.

Cluster failure



Highest-
Connectivity
Cluster
Algorithm

Weighted

Clustering

Algorithm
(WCA)

R-HEED

(o
&
N

4PEGASIS

O
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energy
consumption,

The connectivity  Théinode ;it

Gupta et al., network lifetime h
2015. A ion/fusi of a node is t st ID
ggregation/iusion considered. The vails
cluster count node with the
) highest
cluster sizes connectivity V
energy ?
consumption, Y
Lietal, 2011; network lifetime C}
Lee, 2012; A ton/fusi % Igori Tn\S*onIy
Karimi et al., ggregation/tusion use ed
2014; cluster count
Afsharfarnia &
Karimi, 2014. cluster suei :
energy \
consu ptlon
\
Gupta et al., ifeti e e's‘ld &Tergy At the beginning
2015; Mardini et of eacmn deand of every round
al., 2014. intrascluster the CHs wait a
% luster size | unlcatlon pre-defined
|s to period of time to
ene g <<e!eterm|ne the receive a re-
\ (lon on, node tojointhe  clustering
& cluster. message from
\ i the sink. If they
: do not receive
(J the re-clustering
) ?\ message, they
f 4 will continue
\g. rotating the
\f-) cluster head
within the same
cluster.
Madani et al., network lifetime node

communicates
with its nearest
neighbour

2012; Peiravi et
al., 2013; Rana &
Vhaktar, 2015;

Aggregation/fusion

cluster count
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Gupta et al., cluster sizes
2015.
energy
consumption, c

GROUP Vishwkarma et network lifetime larger number of  data is

al., 2013; Wang . . nodes itted short
et al., 2013. Aggregation/fusion \r, s

cluster count

cluster sizes Q

energy '

consumption, .\d

| g

N
| . | O
RQ3: What factors influence the network connectivity*
b 4 \/Y“

Network connectivity is affected by mobility pn@z he "n@de th&t‘ermines the
estimation of its future locations. The defini'o\rpycation ends o@g link of wireless
nr I t

networks. In infrastructure networks, locatio rs to. the o which mobile

S
terminal is connected. In infrastructure I%twc@bﬁ ca |¢\refers to geographical
@vam eis predi@

coordinates (Jain & Chand, 2016). Its e link expiration time to

improve the node connectivity and rou erfor

any.location prediction methods are

locations considering realisti ros. Ttu is one 212/ e biggest challenges in network

TR
discussed in Kanniche & Kamtn w However, ! @iscuss the prediction of future

hode Gan affect the outcome of the wireless

connectivity. For example mo ilii

network. Where for the é&mobl i [
groups, so the mobili ohﬁeno esqvithin t
up

S
of that cluster hea@ (_;

o
Static node cambe the

best solution to Q@gct two clusters in highly dynamic environment. In

€ss r\ rk, the nodes move from cluster head
qg%-éluster head group depends on the mobility

order to deploy Static nodes in place oferitical nodes, deployment cost of static nodes must be
consider qXile placing such nodes attention must be paid on to maximize the connectivity
an a inimum cost. But to achieve both connectivity efficiency and cost objective while

ing the critical points is an NP-complete problem. Authors attempted this part in

Romoozi & Babaezi (2011) but no work has done to find the critical links and critical nodes
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considering the both factor cost objective and connectivity efficiency. Since it is NP-complete

problem, more optimized technique needs to be followed in order to achieve this goal. Bue to

long distance data transmission, the nodes can consume more energy to neighbours. s, in
WSNS, sensor nodes have limited battery resources. Hence, sensor nodes neg% end the
network lifetime via balanced energy consumption. Y'

Energy Consumption is the key challenges to save energy to prolon Network lifetime
considering the network connectivity constraints. Since the rgﬁs the most valuable

resources in network connectivity, its status should continuo nitored after network
deployment (Kumar et al., 2010). Researchers have considered t ndam w. nt mobility
model, which is an unrealistic model. Due to assumin t required epyﬁé‘ data

transmission of the node is proportional to the square ransm)'ss n stano?-the best
clustering algorithm to minimize energy consumption w tr. E'rm{ n mu@nimize the

sum of the square of data transmission distance i er. ‘1
RQ4: What are the parameters used to @n k ctivity?
NS /S
o S

There are several methods described @ studies t dfefir)&%‘id quantify the parameters
to evaluate clustering algorithm to improve ne ectivi@To design a wireless network
it is necessary to identify the parameters in WS qu@letwork life, data gathering and
security. In addition, the para&hat ﬁx&: eﬁc@ance of wireless networks are such
as node degree, distance, Mssion ran obilitérérgy consumption, bandwidth, packet
e, wi s network performance will be degraded

loss, link lifetime, and failure'rate. F

when a network is u&?\ack d or t gvlls a(npde or link failure. Fundamentally, network
connectivity also @ es ﬂ&dughput, energy consumption, bandwidth, and
packet loss. % ’ ¢ Yé_\

\ &

To achie nnectivity network, there must be a wireless multi-hop path from each mobile
node r%nobile node. Therefore the connectivity depends on the number of nodes on area
on thy e density and of their transmission range. Each mobile node contributes to the
con ity of the entire network. Bandwidth (throughput) measures the speed in how quick

QO
wm
o

data can be transmitted once it starts to flow. In other words, throughput is the amount of data
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that is sent over a certain amount of time or the amount of time consumed to transfer a certain
amount of data from mobile node to another mobile node. In wireless network, the packet loss
refers to the failure of packets when in transmission data transfer to each node @u eak
signal strength, interference by nature or human, noise, hardware, software failure. The loss of
a packet in networking causes evident performance issue, which will affect t ireless network
(Gebreyohannes, 2014). There are also studies on the security aspect of’&; network as
network connectivity parameters such as confidentiality, integrity, aerenticity. These
parameters are used in qualitative and normally immeasurable areflistediin Table 5.

Table 5: Index and parameters (Azni et al.,
Index Parameter

Connectivity Node de

is d b g
TransZ%m \ é‘z&

Performance _\
@5 &
W S
“ &
S A%
Fault- Lin iktlm‘eé\
toleranc Failurd “b'

*I‘ Ig ange
Q 0* 4
@y i YJ" C&fldel:tllzallty
<§,~' L)) e
S

: AL ANALYSIS AND SUMMARY

ACHyprovides the following key areas of energy savings of overhead is wasted making the
deci of which node become CH as each node decides independent of other nodes. CDMA

allows clusters to operate independently, as each cluster is assigned a different code. Each node
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calculates the minimum transmission energy to communicate with its CH and only transmits
with that energy level. LEACH provides the following improvements over convengional
networks by Lee & Cheng (2012) and Attea & Bara’a (2011). LEACH reducesf%ﬁs
energy by a factor of 8 versus MTE and direct-transmission. The first death o EACH
8 times later than that of MTE, direct-transmission and static clustering. Irﬁdﬂon the final

sion

death of a node occurs more than three times later than that of the other listed protocols.

h%bldoye etal., 2011).
IS the majority of
tra SM ces

Simulations have shown that the addition of the two-level h hical algorit m’T CQEACH

TL-LEACH improves upon LEACH by utilizing a two-level hier
The energy improvements are achieved from smaller transmissi

nodes. This network configuration requires that merely a few n

results in an improvement of network lifetime by arou 0% v?rs S i basmzalgorlthm

LEACH. YP
PEGASIS: The minimization of energy in thi m is achi r areas. During a
given round, only one node in the networksis tran mi da to hP.\Qase station. Since the

transmission range to the base station is
to energy savings. Since each node co Icates Na?est@ghbour the energy utilized
by each node is also minimized. Each nOde per ata f effectively distributing the
energy required for this task a E?:etwo Th assomated with dynamic cluster
formation during each round %nate B: n-‘t simulations in C have showed that
PEGASIS can result in a Mo 30 A) Impr veme er LEACH for a variety of different
network sizes and topo pta 52015). (§</
(.-)

e

IS 8 rovement with regards

¢ ',l

EEC: Minimizati rgy consu ni C is accomplished in a similar manner to that
of LEACH (D bdellhri (2013) however used the algorithm to improve
on LEACH_This is accomplished by cméaﬂng dynamic cluster sizes which are a function of the
distance the base station to the cluster. This addresses the larger transmission power
requir or nodes at a greater range from the sink. The energy utilization rate 1 is used as
aco ison measurement for energy in the simulations of this algorithm. It is the ratio of the
tot rgy consumed in the network at the time the first node dies, to the total initial energy.

This measurement is related to the efficient spread of energy in the network. The EEC protocol
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has shown a 35% improvement in network lifetime versus the original LEACH in their

simulation. \?

GROUP: Energy conservation is achieved by the lower transmission distance f@m data.
In LEACH, a CH must transmit data to the base station directly, while iR, GROUP, data is
transmitted short ranges along the upstream path. Based on their simulations &/e-d that energy
consumption is related to the number of nodes in the network. With™n@des, the energy

consumption is comparable to that of LEACH, however for a largér number of nodes, GROUP

can offer a reduction in the maximum energy consumption p a f, clor (Wang et al.,
2013). It can also be seen that the energy distribution for a lar umber 0 es is.more
consistent with GROUP than it is with LEACH. J .\C}

4 b 3
hgh\r ucin {-I\a\e"number of

nodes that compete for channel access CH up Mardiﬁg cluster topelogy through an
;e a

overlay among CH which has a small networkw . Compari EE a generic weight-

In this HEED algorithm, the network life time is prolonged th

based clustering (GC) protocol such as WCA (Gupta et-al;2018). When,using a GC algorithm,
the number of iterations grows quickly a stau%yrea 0 each node has more
onger for highier ‘weighted nodes to decide which

as prop@te the node residual energy
throughout the network; and ngde selects a C4in its'rapge‘proximity, which is not assumed to
span the entire network area . The Tirst featur oW fo{petter selection of CHs than original
LEACH and it also prolo w netv'or ifétime. second feature allows for multi-hop

ove eralized LEACH, because generalized

neighbours. Implying a node has to

cluster to join the node. The pratoco

networks. HEED impr@ves fetwor
LEACH randomly s Hs, thus gl!ing(ﬂ']n a faster death of some nodes. HEED is
determined based@ important /param t&s’ which are residual energy of each node and
Intra-Cluster C c

version to Q namely Rotated Hlia? (RHEED), conducts the setup phase according to
certain r d schedule, with HEED performs this step at the beginning of some rounds. The

atioft is' to rmine the node to join the cluster. An enhanced

result that the RHEED outperforms the HEED protocol by more than 20% in term of

r@ time and residual energy in Mardini et al. (2016).
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In terms of energy consumption, the algorithm tries to achieve the most stable cluster

architecture, meaning after the first iteration the algorithm is executed only when, there is a

demand. This reduces system updates and hence computation and communicati% . The

algorithm performs better than existing heuristic (Karimi et al., 2014) in term%

in time. Another important feature of this algorithm is that the CHs are choseﬁmng the nodes
stiho

iliation
that have enough energy available. This leads to a fair CH distribution among des; avoiding
the problem of power drainage for nodes that serve as CHs for long perthime.
Load balancing is a more pressing issue in WSNs where C plYed:er the available
sensors. To find the optimal set of cluster heads members, a new odalogy AC).using
two-stage GA was proposed (Farahmand et al., 2016). T@age is dedic ec'to_{@ct the
optimal cluster heads. The optimal assignment of cluster mémbers to jh ted clqzster heads
is done in the second stage. The objective of the prop Frett@
energy consumption, minimize number of orph w and°§'1ax' ize coverage. Thus, the
% , t%@rformance of this
d.a method that proposed
by Mirsadeghi et al. (2014). ‘% 0 i c;\\
S e

Highest connectivity clustering a cm a m um number of neighbour’s
e neig our?ofla @ecome members of that cluster

and can no longer participate in the ectiq{t an@o CHs are directly linked, only one

CH is allowed per cluste@j@vo noljes i Iuste@’at most two hops away since the CH

is directly linked to eac{( eig the c r. Basically, each node either becomes a
CH or remains an@ ode. This t‘er'n hﬁs)a low rate of CH change but the throughput

i minimize

lifetime of the network will increase. Using ﬁ
technique is compared with similar methot UCF XST

maximum degree is chosen asgCHs.

is low. Typically, ster isiassigned so sources which are shared among the members

of that cluster.w numl&% odes in-a cluster is increased, the throughput drops. The
reaffiliation,cotmt of nodes is high duq@-hode movements and as a result, the highest-degree
node the:M cluster head may not is re-elected to be a CH even if it loses one neighbour.

N
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.

4. CONCLUSION

SLR was conducted in this study to understand the issues related to clusterin m to

improve network connectivity in WSNSs of correlated node behaviour. This stu s explained
the process of selecting and reviewing literature according to guidelinv performing

Systematic Literature Review published by Kitchenham et al. (2007) smle. e paper shows

the lack of clustering algorithm approach to avoid partitioning in artitioning will
disconnect the network and connectivity will not be achieved. he ore' the method for
clustering algorithm focus on individual nodes which make t surement'for cennectivity

is not commutative and network performance not accurtate.

performance will not degrade. From this point CW each these ‘method are only
suitable for a specific application, rather thanM' ary wirele etw@ﬁnthis, clustering

algorithm is proposed to cater partitioning issues by ta t parameters define in the

selected papers. Finally, misbehaved r;(§ to'p%artiti@ing hence degrading the

vailability of the s. Thus, finding the best

clustering algorithm to be implem node nin ﬁ§:tkey to solve this problem.

As wireless technology keep growing, more jwalle ges ;@o be addressed. Therefore, the

key points to resolve this %ﬂf are Q tpfégﬁect network connectivity, enhance
r

method to improve net »yand enable the reliable transmission of field
information. Thus, thisegaperfpro

network’s performance caused by

Tisineﬁ(provement over conventional clustering

P
algorithm. Many en pro eme kiis &r"have focused with minimization of energy
associated in the '.Q-head, in which i%&amine some future research problems and draw
%’rent st

conclusions o te \Mfrelesyn twork clustering.
N
S
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ABSTRACT |

Nowadays, Student Information System (SIS) are used for variousagademic p es inmany
universities. This is a case study on the system quality OW university. Thi pap%rB ims
to investigate the factors that might influence the syste lity of SIS whi e.usability,
functionality, flexibility, convenience, data quality, responsiveness, acge ibility andgimeliness

sampling frame whic# include users of USIM ’s SIS. Thi t study is ¢ ried out based
on purposive sampling method in which the postg]E te'stude beenrandomly chosen

as the research samples. Based on the da IS ca on_the 186 completed
questionnaires, the result shows that system qualiti

have a g imp@on the SIS output
and affect the level of satisfaction of users to“us N ems frequently. This paper
recommends that the developers of SISs s %ay hﬁb}s\xn the development process
and focusing on the dimensions of SIS ity t@yenhance the l%em ’s usage. The main
contribution of this paper is to exte current knowledge Q&Ihe dimensions of system
quality of SIS in academic applicatior\ \A

Keywords: Student Informatioﬁyst%s. Infor':? Qlual\i@lsability, Satisfaction.
:

1. INTRODUCTION&\ § %%(f}’

A Student Informatio Mm IS) i sqft\/\e_%}pplication applied for managing student
data in universitie % vides Iiﬁes@; entering the database of the university and

towards students’ satisfaction. The study population c? of the tar, espondents of the
s quanti

2

C

check student t% ts, difci lin 'ie ordé%nd other assessment scores associated with the
students that €ph the com unicati@‘j@etween the students and university management
(Gagliord'\ \';'j

SI u o0 build student schedules, track student attendance in the university, and the most
ntageous use of this system is to manage other student-related data needs as well as

enabling feedback from parents of the student for the management of the university that could
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enhance the management of the whole educational process in the university (Mansour &

Mohamed, 2009). \Q

The system quality of SIS is assumed to be the most influential factor for user. (QIS for
data exchange and data request. Thus, providing these two factors in any information system
is essential to increase the efficiency of the information systems. S stemlity can be
measured in terms of usability, functionality, flexibility, conver@ data quality,
responsiveness, accessibility and timeliness (DeLone & Mc Lean; O(R. '

This paper will focus on system quality as one of the succesﬁ nfor n,sy%ms.
'sa&@tion.
ensioqs-ofSIS’s

System quality is assumed as the independent factor affects user

Specifically, the purpose of this paper is to investigate the influgnces c;it

system quality which are: usability, functionality, flexibilit M ience, \fa quality,
responsiveness, accessibility and timeliness towa tisfa%"ion ofpostgraduate students.
N ®)
2. RESEARCH METHODOLOGY \T <\
) & >

>

is USIM SIS users. The data imstrument is question i[e u\ss%‘or collecting the primary data
from the respondents. Data anai:ysis>s cor% ing é@ple linear regression.

3. STUDENT IN@TI EMO
@

Student Informati ms development i es with a variety of fields such as: the design

and analysis ofw 4 infofmati ;ecu@\computer networking, decision support systems,

and databasmagement (Mansour Whamed, 2009). SIS is an academic field that deals
N

with the Nation, collection, organization, storage, retrieval, and dissemination of recorded

This research is a quantitative based a ing purposive sémpling method, the postgraduate
students have been randomly chosen for the r(] mples\"hﬁe population of the research

know urthermore, it is a collection of related components designed to support

operatiens, management, and decision making in an organization. Information System supports
pe r users in making intelligent decisions based upon the information derived from

reliable data. With the growing demand for accountability brought up by different state and
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federal government initiatives, many university districts have adopted a number of student

information systems (SISs) to manage student academic data. Educational experts co{ hat
proper usage of student academic data subsequently leads to better decision- makl%

SN

4, QUALITY OF INFORMATION SYSTEMS T

System quality represents the quality of information processing |tself |s characterized
by the employment of state-of-the-art technology, a system offeri ke nctions and features
(denoted as IS excellence), and software that is user frie to Ie'arn d easily
maintainable (denoted as IS value) (Gorla et al., 2010). T
Some of the recent studies that have validated IS success els ?R i etfal. (2 ‘% livari

(2005) and Wu & Wang (2006). Rai et al. (2002) vallda
and McLean (1992) and Seddon & Yip (1992), w % tas tﬁ'e us
information system. The research used five les (syste
perceived usefulness, user satisfaction, an S%eto he
The research found that both IS succe s o e ex so aﬁl'e fit to the data. livari
(2005) tested the DeLone and McLea 99 usm y system with employees

ﬁ’

sof IS su@’s, DelLone

ersof animtegrated student

ity, Anformation quality,

0 Is_kthe individual level.

of a municipal corporation as subj ects ey V|dua pacts and found significant
results for most paths of the su del. Wtr& W, g|(2 tested the DeLone and McLean
model (2003) without serwce%/ and fau od &@port for the success of knowledge
management system. |

F &

The researcher argu ro dmg )‘vzicc alone is insufficient in attracting users to
continue in using mpor nt tg under aII elements that enhance the systems quality
such as usablll nsiven rm quality, and timing of getting the output from

the system n 1t10n user’s satlsfa is found to be a critical factor and difficult to be

achieved Mt understanding the IS success factors.

N
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5. USER’S SATISFACTION

User’s satisfaction refers to “a subjective measure of system success and its use % the
e

user”. This means that user’s satisfaction on information system will be diffe

and interpretation from individual to other (Ang & Koh, 1997). For example, WO is evenly
|

aning

satisfied with the same system following a certain measurement may n y satisfied

according to another one. User satisfaction measurement has a critical formlng service
i z er

improvement and quality. It allows the organization to ide s need, system’s

ry: ls begause high

quality service leads to more satisfied users and satisfaction is idered SQ?'

expectations of user and perception of service quality (Ek@3 Christo S’g@OOZ)
4'

6. QUALITY OF SIS q Vr
The quality of any information system is a cN&tter for b yst@evelopers and IS

vendors. Today, system quality of SIS is th ey to suc x @mstltutes The quality

of SIS allows universities to keep up eethc rrent Jquality.Jevels, meet the user’s
requirement and fulfil user’s SatISfaC arwo : E&s and Jelena, 2005).

several el ts contributes in developing a

In the field of information S% ere a
quality system. The following syst atlc% reV'lé}shows the main quality elements of
SIS:

effectiveness and actions to be taken to improve the service

ﬂ—-.

Table 4 Findings qualCJ%Tementsfrom literature.

Yok o
Authors Quality inding
4%% plémggt ” S
A - :
Karwowski etial., 2011  Usability ,~)' Usability includes methods of measuring the
) interface of information system in human-

\ omputer interaction and computer science.
‘é Usability represents the elegance and clarity of
a computer application and its design.
Usability differs from user satisfaction and

user experience because usability also
considers usefulness.
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One of the main elements of system quality is
usability which refers to the ease of u
learnability of a human-made object.\

Caplinskas & Functionality It is the degree to which the desi sm)duct
Q& i

Gasperovic (2005) or system will perform to me intended
purpose.

Functionality is defined as theiet of features
necessary to describe reqw ts of a future
system. Functionality i of the most
important characteristics\of internal quality of

information system! '
The functiona

information systems in
general and SIS in p icurr is imp t

to ensure t student§ use| the em
frequently. gain their @€ceptance” and
satisfaction onthe over

system. \
Use ing complicated fu@bnality may
n(% system a dueQ: mplexity and
ifficulty

in obtainihg tf@) tput from the

SYys g \ A
Boh & Tang (2003) Flexibility Bis é@ i S}‘L‘I?% respond to different
‘%( ireme ;

where IS should be
\ flexible, _enough ater various demands of

: N

i lS m tlb%ﬁ to accommodate a certain
% mo variation  regarding  the
ire of the supported business

\ | roces fulfill the demand of users
& Insﬁdent flexibility can reduce the overall
\ ’ ! I'(?e n of a system in cases where it prevents
% ’ 4 ystem changes in order to accommodate

anges of the supported business process.

% N
Miller (2010:% Ba'ﬂ'giﬁlity?%\ Data quality or the term information quality is

v used to express the content's quality for
Wang (20 \c'3 information system. It is the capability of the

\ system to communicate with the user in a
method he will understand.
Data quality is frequently practically identified
as the fitness to use the information provided.

Information content is a key factor in
application success and an application
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Larry (2009)
Robert (2013)

Responsiveness

Moreno & Martinez Accessibility
(2013)
Bouzeghoub (2004) \elmest

\

’u)

\/
\C-j

appl kat

information system should serve as a decision-
support system by providing d
information about the transaction su
product.

Responsiveness is defined aana ticular
capability of the system or functional part for
completing assigned tasks W a given
time. A fast response application is a proven
system for dealing with the mutable user's

requirements and  re and valuable
information systemis one of 'the spines for
the most

having a successfu
that determin rfor on

e,

rtd

important fa
system quali

Informa d @easily
accessibl gard ess™ of their
exp ienc

to their online

easéthe number of

heir web site more
essi

ssible webpages and

‘%Wheﬁ designing @ [
plic ws professionals must take

erse ways, determined by

ed
gn@technologlcal and contextual

ich individuals’ access web

Tlme

in information system refers to

mformatlon requested by the user is

date and available to the user in an
pted time without being outdated.

1melmess is used to represent the system
ab|I|ty to deliver valuable information in time
to the information seeker or the end user of the
system that store or generate the information.

Timeliness of information systems means
having information immediately or in the right
time when information requester needs it.

(s
&
~
S
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7. RESULTS AND DISCUSSION

This paper investigated the correlation strength between SIS quality and user’s SS%EH of
postgraduate students in the university campus. The data is collected using queA
consist of a set of items. A questionnaire is often designed for statistical analysis pre-defined

which

constructs of relationships between variables.

The population in this study is defined as USIM’s SIS users. USI aduate students are
randomly chosen as sample for this research. 186 completed q naires re'used n the data
analysis phase. In the correlation analysis, the study estimates a s rrel Qef cient

(r), more specifically the Pearson Product Moment correlati efficient. Co eI'ttl ﬁ%ﬂatrlx
is important because it is used to test the degree of associati etweeg.th va abIesQFedeflned

Y' Y
Y W\ e

in the theoretical framework below:

User’s Satisfaction
of SIS

7 f\
N\
o ‘o
SR
Figure 1: Theoretical model Syste llty g& ser’s Satisfaction

Before the correlation betwegn s; quality a hse@- satisfaction is examined, it is
important to test the rellablllty of t quesﬂ{ Tﬁ@al score of all items is computed to

estimate the conS|stency hole|ques nnalre IS test is necessary before measuring

Quality of SIS

the reliability of each AM %’69) Table 2 shows that the reliability
coefficient Cronbach ha 0 ala:%.% 94%% Based on the above orderings of alpha
values, it is foun Overyb ity e questionnaire is “Excellent”. Therefore, the
reliability o iré is hi y consistent and can be further used for statistical

ft tques{
analysis. \03

i
N
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Table 2: Cronbach's Alpha for all items of the questionnaire.

Cronbach's Cronbach's Alpha \z

Alpha Standardized Items

All items 94.40% A
Usability 88.20% Y~
Functionality 72.50% V
Flexibility 89.44% Y-
Responsiveness 85.45%
Accessibility 76.82% ‘\'d
Timeliness 81.20% *

. / u}‘r
Data quality 90.12¢% AL
, A J
\/‘Z”

The next step is to measure the correlation coefficient, W%h is a

between two variables (system quality and us@:‘,fa ion).
el

coefficient are always between -1 and +1. The ion betwe 0 bles can be either

positive or negative. A correlation coeffici f+1 |@'§w {\ariables are perfectly
related in a positive linear relationship (i.€! er‘evels of'one v@ble are associated with
higher levels of the other). A corre o oe off-1 n@s that two variables are

perfectly related in a negative li atlcjs IpL(ie., hi levels of one variable are

associated with lower levels o% r). Instgad, co’rre@gon coefficient of O indicates that
there is no linear relatlonsh% 0 Variab %(jl?he output of the correlation matrix
table is shown in Table l

Ta&) Pearson C relJtlocj trix of research variable

SIS q%# J’ ' ISarso 1 7255 7745

ues 40( he correlation

_A I%T
\ Sig. (btaﬁled) .000 .000
.% N 186 186 186
0 Sig. (2-tailed) .000 .000
N 186 186 186

195



POTava

KESIST?
KoL OV“I“A‘. ] qu QA‘:"{UD;\;‘TFVN'“ oG
PROCEEDING OF POSTGRADUATE SEMINAR ON SCIENCE AND TECHNOLOGY, 2016

User_satisfaction Pearson AT74%*  T79** 1 \?

Correlation

Sig. (2-tailed) 000 000 *
N 186 186 %6

)
**_ Correlation is significant at the 0.01 level (2-tailed). T

Table 3 shows that the correlation between the independent e (system_quality) and the

dependent variable (user’s satisfaction) are strong (™ > 0.

correlation between system quality and user’s satisfacti

eased:;ﬁe users’
(%;Ygrs of SIS in
systeQ. oreover, SIS

ents i@ture development

positive and strong. This result implies that as the
satisfaction will also increase. Therefore, SIS developers
order to increase user’s usage and improve us tan

developers should realize the strong impact of s quality e

of SIS. (,) e
SES
8. CONCLUSION \

'3 ﬁ}} “1{s @ensions on user’s satisfaction of
Is Eﬁtj& 0 use @?mation system for communication

in or%ﬁo improve the academic achievements

SIS. Previous studies showed that

between students and un';‘git a
of student. In addition;ﬁno@rs [ diga

in the way universi a
related in improwin entJac demgic achj ent and increasing academic collaboration. A

large body ofgt e suppor the! vio\,vﬂfhat SISs affect student performance. The finding

SIS @ologies have brought significant changes

from this shows that system q&aity affect user’s satisfaction significantly.
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ABSTRACT '
By principle, the Malaysian Government Procurement Poljcies eni bIM-su e
objective as to support whole Government programs especia public project developnients
aiming the benefits for all. Lack of understanding despites"of expertise area, ndefinite in
respect of responsibilities between parties involves and poow projegt teamy/manageément has
resulted from numbers of project failures especially when it'co 0 project tfication of
a

payment. Hence, this study is attempted to identifythe current
understand the challenges and the remedies in payme rtificatio
i g!e?

i.e. final account. This study adopts a qualital& tudy ap of | projects based
jec

nt procedure practiced,
theE ject completion

on reported final account issuance of 51 proj er Southeri’Regio RMK-8 to RMK-

10 up to the year 2016 task force under Ministry of Edu \bﬁ(V\P hich cost approximately

RM487.7million where the total 412 proj ost abo billio \N\Fhe data were collected

and analyzed using case study qualitat%oachﬂhrou etai@n-depth data collection
|

involving multiple sources of inform at invelyed @bservations, interviews, documents
reviews and reports. Findings sho at we ot only related to project

management and roll-out strategies, so toprocegures, unication failures, confusion
in understanding and compliance withithe contract. uico@ show the importance of forming
an effective framework was essentialias to cogrdi theavhole cycle of ministry's development

project. The theoretical ef%e a M aws and,was further developed during data
tudy particularly later wEH be compared with both current and

analysis. The finding of & s

proposed framework fof payment ification o <Fmal account issuance. Therefore, it is
expected from this findings,would be efittectm ministry in ensuring the late payment or
failure of final acco%sing accoufit can be minimized and applied for future ministry's

project developm% N
Keywords: HRM¥Eractional o rato'r, Fré\olm-Volterra integral equation, Discretization.
N
'~ N
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1. INTRODUCTION

Procurement decisions have a reflective effect on the balance of risk and reward%&ects
and the role of each part in involves are count. With the expectation of some nt and
local government bodies which have implemented, the whole process of urements and
certification for payments are found rather somehow way behind the actual&?work set by
the Government. At present, similar to another type of procure s, Government

procurements continue to face countless of problems (thou contr ed) at threaten to hinder

its developments and might risk the fundamental and principl sld and managed
effectively. A number of influence factors, particularly related oductivi aJ|ty‘2Lme
and cost have post-challenge to the development in this indu .\

b &

4
Payment delay is defined as failure of a paymaster to y wit \h( riod o{z\bé oring of

Certificates as provided in the contract (Harris & r, 20?%). parties.involved in the
process of a payment claim such as client, con perintendh ﬁic@rchitect, quantity

surveyor, banker, and other construction pI ers m delayed. Payment
under Enactment of the Construction I PW 1djq%c tion Act (CIPAA) is
described as a payment for work d r erviees render d fdet the express terms of a
construction contract. Governme em ine h celved great attention from

eTatur e ncentrates on causes, effects of

the eyes of the public interest. gMost Qf the lit eyl
payment delay; also it talks about thod% pd‘y t delay effects and payment delay

on construction in gener | l

\
Understand that, the ent tlcﬂkgu!)h&gmects not only aim to achieve production
J

output, outcome ct of ep te een as disciplines which should be practiced
by all projectw management of the implementation of public projects,
especially in _the,construction phase, e@sents of compliance with the specifications must be
given fu M[IOI‘] (Implementation Coordmatlon Unit, 2015). Besides, the establishment of

Imple n Coordination Unit (ICU) itself was as a support system for efficient, effective
and r es saving via extensive application of the principles and practices of good project
ma ent, planning and implementations of public policy resolutions. This was supported

by the Procurement Guidelines Book, The Financial Procedures Act 1957, The Treasury
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Instructions (TI) and the Treasury Circular Letter (TCL) which unconditionally by right
understood, applied and exercised by all government legal frameworks across fedQ tate
government and semi-government agencies. ( :

transparency of the project procurement. Therefore, by having effective a

However, these legal frameworks are insufficient in ensuring the a ntability and
2 good project

governance it could assist in building trust and cooperation between top mamagement, project
sponsor and project team members. Efficiency in project procurement §an important issue in

cases where public sector procurement accounts for a large porti onemic activity. By
ensuring transparency in the procurement procedure especially i essentia rminant of

efficiency, as it enhances the competitiveness of public se%g procuremen B‘/ i.r{p\g(nving

the transparency of project procurement planning this cou vert p,bl segtors equenditure

W S. Th@!importam

rco umerous Ioop-

away from activities that could provide an opportunit ille

as the Malaysian government needs to take the ap W acti
s:'rfo )

holes in the public project procurement acti\k

4

%

trar*@%ent and efficient
system. 0) T ,Q\

? o )

As far as government perspective is erned, this underathi performance has led to
many problems including public complaints, jl eputat.@ financially and physically,
safety issues and public interegt: PME issu‘s in the po@mtion industry are considered a
factor of significant concern to% players’i iraUus{r,y eventually affect the whole chain

of the project developmen Mrom @nmen{f&l‘é issuance) to the end users (students,

school teachers, and administsatio et, elements of bureaucracy otherwise red
tapes were shackled Gﬁ? gged the e’!iné-system of project procurements down to the
alley of delay in ision-makKing pra ?Unnecessary intrusion by numbers of parties

involves directé(i’ irect& efproj

impact specifically in developments@d infrastructures particularly school projects as a

nucleus. \

1@ actors for late and non-payment in the construction industry identified from the
stu include: delay in certification, paymaster's poor financial management, local

culture/attitude, paymaster's failure to implement good governance in business, underpayment

procurement is said to be seriously undesirable
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of certified amounts by the paymaster and the use of ‘pay when paid' clauses in contracts

(Danuri et al., 2006). As far as Malaysia construction development or other proj

concerned, delay in final account issuance which is exceedingly synonym has been
intolerable issue. Agreeable with (Zakaria et al., 2012) indicated that its impacts
significant that it tends to decelerate the implementation of Malaysia Plans. Thus, by reforming
and thus executing an established framework, these matters in question;%)b/e possibly
minimized and accountability exercises are unmistakably well defined.Y~

For the purpose of this study, selections are made and repr on“beh h‘ of numbers of
development procurement projects under 8th Malaysian Plan tow 10 I\Ma Plan for

Ministry of Education (MOE) which adopts a qualitative (@/ approach of ci’oc.)LCp@Jects
je

based on reported final account issuance of 51 pro under,S uthern R@ion cost

st-abotlt RM Zbillion. The

justification for choosing MOE as the ground s Wecau minossimpact directly
towards its stakeholders, public interest and tN e end users,i .th@iﬂents. The scope
of the study will cover the development projects specifi

approximately RM487.7million where the total 412 prejects

thx olibuilding project under
8th Malaysia Plan (RMK-8) towards alax' WQT)) under Ministry of

Education (MOE). “ é}'
A
X~ =
2. METHODOLOGY I
> b 4

This study is needed to ev, Nhe Ie*el 10;‘ derstaéﬁg the cause and effect of 51 projects

specifically under So ion n pa?&hg final account cost approximately
RM487.7million. 1 sessions ’el ccﬁ-@Jcted to the management team including

project managers, sors, site engi eeréwﬂ others. The data analysis gathered from the
orts ff'o cas&a~ hich picked randomly, Auditor General Reports

and other reliable sources. The anal si’s}Was constructed as to distinguish the reality of the

official prelimi

concept ject procurement management and its practicality. Examination of the effect and
impa formation and transformation on the provision of a settlement of government
procu t and established the recommend strategies and policies to suit government
pa procedures to ensure the whole process are significant, relevant and efficient align

with standard government view and practice.
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3. LITERATURE REVIEW

Procurement decisions have a profound effect on the balance of risk and reward er%@ects,
and the role of each part in involves are count. With the expectation of some nt and

certification for payments are found rather somehow way behind the actual ework set by

local government bodies which have implemented, the whole process of |§curement5 and
f
the Government. In Malaysia, the importance of plan procurement™is" supported and

encouraged by project management experts and government depaktments which are Ministry

as y'Boar . This is
because the procurement contract can lead to dissatisfaction,®ethical iss and @e-

consuming detours when it is not properly done. !:\ ' _\C}
4 b 3§

Previous studies mentioned above were generally focused on fi B‘hﬁ\g\ lay cauQ\es’. Some of
these studies identified very lacking factors or ig W e importanticategories. This may be

misleading or may result in wrong analysis. Iw r, throu
review and interviews with different highly,experienc

of Finance, Public Work Department, Economic Planning Uni

cor@hensive literature
ment of the Ministry, the

execution teams, construction professio e %r rep@‘;a\ findings and current
practices, the study will attempt to u comprehensi ?‘es s for the qualification of
relative importance indices of a com nsi dela ctors and effects in overall
performance. % I

;'
Project governance is a s of corpor verna focusmg on the areas of corporate
governance related to actl Iuduaévbrtfollo direction, project sponsorship,
project and program e afd cpnchd disclosure and reporting (Garland, 2009).
The important fo o;ect overnanc ensure that the project objectives are aligned
with the organ ortfoﬁo objective: Therefore, there are three main goals of project

governanc cheose the right prOJectcgsllver the chosen project efficiently and to ensure
projects M/e been chosen can be sustained.

owan (1977) formulated a new trend in project management: "Project governance
recently become an issue of importance community and literature. Over the last ten

years, there has been more interest in the governance of projects in general and the governance
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of large complex public projects in particular"”. Project Governance is the framework around
selection, prioritization and project oversight for continued adherence to organization
objectives. When the public sector applied this concept to the implementation of t)'%&e

it actually could assist in changing project's scope base on project oversight. T,

jects,
st have

a clear framework to differentiate between the organizational governance and project
governance so that there will be no interference among them in making decisiz.

However, in Malaysia, there is a lack of methods for governingéthe Roject procurement as
there are layers of bureaucracy and red tape involved in it th ed"del And problems in
the decision-making process. When there is too much interferenc m anoth ty it.could

cause a problem to the decision makers for that particular ‘preject. This ha er’e(@Neen

Works Ministry and Public Works Department as there is i erenc?in andling tlt?projects.

-makir@frocess. By

implementing a project governance framework, tEWble n_bé hind as the line of

accountability is clearly defined. \

The research focuses on public sector projects (. iz% 7 5 t re it is very important

This interference has caused delay to project implementation an

transparency and accountability ar, tanr ublic @or because the sector has a

profound and pervasive effect @n the lives of ci izen%np c@ activities of the private sector.

to understand the project environmexu ic sector p jétts(é/kcording to Patrick (1995)
im

Therefore, transparency and debate to_i tﬂ‘e@alysis need to be implemented.
Unaccountable decision Mcoulq in\Se the er of corruption. This includes the
diversion of public resqurceSha ris

government subject t attention ieh ¢

AP
OVK@ ONJ DF@CTICALITY

N
"
In princi:wnal account in construction contracts is the agreed statement of the amount of

e eostly prgject and project rejection is the whole of

i

e politically harmful.

&

mone aid at the end of a project contract by the employer to the contractor. A final

b@l gs about a sense of finality to the negotiations leading up to the agreement of the
fin ount between the parties to the contract. In construction contracts, it is generally a

common practice for either the employer (or the employer's representative) and the contractor
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to sign the final account statement to signify that the final account figure represents the full and

final settlement of all claims. The closing of final account negotiations between the{ctor

and the architect, engineer or quantity surveyor on behalf of the employer will ir% urse
of

trigger the issue of the final account statement and ultimately, enable the issuwk

e final
certificate. The major factor leading to a project's success is the practice of efficient and timely
payment in construction projects. The cause of the problem to closing the final account is

because of dispute and delay. The dispute occurs in project managementsiS inevitable, yet

dispute is manageable. '
Generally practice, construction final account is tackled at the ustally Iéss p g,an%l.ess

resourced post-completion stage and has been often neglec r even/treat tjy i@npler
sense that the settlement of final account is just a matter of or degisi n. Stated iq-Standard

Form of Contract to be used where bills of Quantities Fth @9{ t P.W.@f)rm 203A;
that as soon as is practicable but later than ;M mor r thewissuance of the

Certification of Practical Completion (CPC ntractor sut@h full particulars

chtractor's claim under

complete with receipts, vouchers records that would s tiT t
ers

Clause 44 together with any documents,, su ortA @)’(&any explanations and
calculations including documents rel o the accounts of NQ@mated Sub-Contractors or

Nominated Suppliers, which may he necessaryjt the Account to be prepared by
the S.O. provided always the contractor has g#en t npt@claim in writing the stipulated
time or times in the said provisions (Cawan tr&k@ Ukur Bahan, 2010).

O
As far as said clause is @t Qﬂon@s are obliged to settle the final account
and issue a final payné}(ifi te'to golntrécgor within a specified period of time after the
receipt of the con s final acco t state . Even though it is clearly stated on standard
forms of contr& inﬁ goun sing remain occurred. Although the backlogs in

the closing @I account have existeﬁ;:fdr decades where the important factors significantly

affectin losing of the final account of construction projects have been identified since
then, contractual-related, contractor related and management-related, these factors
sua ract less attention and priority by project participants and contracting parties. Undue

u
pro d inaction makes the closing of final account more difficult and frequently leads to the

emergence of unnecessary dispute (Kwok, 2009).
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Payment problems are old age issues that permeate the Malaysian construction industry. So

often, contractors and parties in the construction industry complain either not getting or
payments have been unduly delayed by the employer (Azmana et al., 2014). Cases ost
likely addressed under Government construction projects especially highl acts, high

profile and involved billions of ringgits. According to the records provide CIDB (2012),
the total number of projects until March 2012 is 655 with the value of RI\(:I&STQOQ million.
The project was awarded to local contractors is 652 with a total value RM9,209.53 million and
foreign contractors are three with a total value is RM289.56 million. The number of private

les t'we status of the

projects generally exceeds the number of government proje a

contractor. A failure of the contractor in getting regular and ti
project delay, reduced profitability and in the extren@the compan n’a&@ into
liquidation. It will also have a knock-on effect on the entir nstruqio value chai{n-because
when clients do not pay the main contractors on time, thco hstq o/

: suppli?s, hirers and
everyone in the construction value chain will suftwana é'i"al.,

There are a lot of problems faced by Mala iahtru int , Mihich will effect to the
productivity of construction industry in tésms of m Tou Iit{g})roductivity, time and
payment issue especially during the ¢ of final.accounts'in @‘[ruction projects.

X

N
5. REMEDIES FOR DEEAY % FINAjQU@AYMENT
"

4 &

Research by Zakaria et al. &N@) statfd t ient o&?masters should practice an efficient

system to make sure t?\trg ontr ives éiévpayment accordingly. Hence, delays of
final accounts closin resolVed gntle e&ﬂy stage if the documents are kept properly.
Delay in the closi nal agcounts

paymen d,result in

35

may a&d cause problems to the contractor in making
working capita entuall o ba ptcy. In additional, Zakaria et al., (2012) stated
that the rapid ingcrease of the delay in (ﬁ;-’closing of final account nowadays has gone to the
point th M}Is to decrease the good image of the construction industry in Malaysia. For that
reaso al in charged in the project should be maintained especially the project manager
%t e closing of final accounts is completed. Thus, the project managers need to have
ab nderstanding of critical success and failure factors in the construction project and how

to measure them.
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Understood consultant's responsibility is started once receiving the Letter of A@ﬁ
erm

(LOA) until the Final Certificate contractor is finalized. Consultants should refer to t
of Reference (TOR) in Contract Sum Adjustment (CSA) to apply any additional hn, the
extension of time, etc. if there is a requirement that the duration of the appointment. Whereas
the responsibility of the contractor starting from the receipt of the Letter of &:ptance to the
Final Certificate is been finalized which covers the period of constrtetion, Testing and
Commissioning (T&C), Defect Liability Period (DLP) and eventually sigfed the Final Account

Certification. Conversely, based on interview session with Technical®Feam, the major cause
der SWBegion IS

of delay in an assurance of final account for listed 51 projec
insufficient documents submitted to Technical Unit for ayment pa e']ts €ss.
Reminder letters have to be sending out and more discussiens need}o e taken t@lace in

order to make sure payment made accordingly. UndersT’Mg, cdap{ n, an mitment
ffic w le cerning the

ng
&
O

from various parties involve triggered a massiv

understanding of each other's the role.

This issue eyed and highlighted by Chief &yyw
? Q.

directed that the total of 412 projects a y pending forthe final account must be solved

&
entirely within three years by MOE vm SCT
b

ded @ecember 2017. Thus, as to
tackle this issue collectively, tttam lead by t

r ecr of Education Department was
formed in 2015 with a pri jectivepto i r;tifg'qey iIssues and problems occur in
implementation as well as mjﬁtmana'ge\ts In Ed@on Development Department, MOE.
Therefore, the determination, of t re roces@/ln the implementation of the project
?&es(é‘rﬂ the final account is made and officially

(deliverables) until t t payme
closed between th nager, consul :éa{ractor completed and reported periodically to
the MOF. (Q ’ D); 0
X
.Y X
Understa at task force regime orh'own as a quick-effective-action commonly taken into
consi iomaction is like a treatment for healing the sickness that has been identified which
aco n¥ast resort. Supposedly, distinguishable strong plan procurement should plug into
th ject framework. Plan Procurements (formerly known as procurement planning and plan

purchases and acquisition) is one of the first tasks that need to be performed on a project (Aliza
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etal., 2011). This is the stage to decide which goods and services will be done internally and

which goods and services will be carried out by suppliers and contractors. Planning s the

foundation for all management fields including project procurement. It is a functio(%&)rms

the foundation for the rest of the management functions. When planning is pro conceived

and implemented, it can serve as an important mechanism for extracting,distributing and

allocating resources (James, 2004). Plan procurement calls for the ear@ment of the
h

purchasing office so that options and alternatives can be explored wit
Issues such as purchase estimates, product specifications, make &buy decisions, and
outsourcing opportunities may be very well being on the agen t WS@S&

@

In Malaysia, the importance of plan procurement is Sl@and encour eq k}@o}ect

management experts and government departments which ar mistry:of inance, Pu@lic Work
Department, Economic Planning Unit and Treasury Bo%. Thi
contract can lead to dissatisfaction, ethical issuet'We-coﬁfumi

equesting user.

\lNae\ use thegprocurement
det when it is not
properly done. At the end of the day, proje n cureme ouk@f*well planned for

reasons other than exposure or reputationalsrisks; the Nn{die ellsplanned to ensure the
tha

establishment of compliant and effective ra m%c \@nsure the provision of
qualified, capable and professional r 0 department (IﬂemQSZOOQ). Mullins (2013) has
argued that procurement planning ':acheT’e mini e procurement needs of an

entity and the timing of their agquisition and t
met as required in an efficient way. JHowever, ss‘tagg,is not properly governed, therefore

it is difficult to meet all Mirem'&nt;\d obje®/of project procurement. Thus, this
h;;eé

ir fundin that the entities operations are

could cause high risk toithe prej n.

ect. l O
2o iy 3 et
An outcome of t rch pilote ‘ (Riazi et al., (2013) has developed a conceptual
guideline forth&ncﬁ y'Chain‘Management (SCM) tools and techniques towards
both mitigamd reducing delays ir@raysian public sector projects. Based on the research
findings Weptual SCM framework which aims at ratifying the problem is proposed. It is
antici at the SCM framework can be used as a preliminary guideline towards
l@ ng and strategizing solutions to address the problems of the industry. The important
foc project governance is to ensure that the project objectives are aligned with the

organization portfolio and objective. Therefore, there are three main goals of project
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governance: choose the right project, deliver the chosen project efficiently and to ensure

projects that have been chosen can be sustained. \
6. CONCLUSION _\j

Final account closing success in construction projects is defined as a certified szement of final
cost which is effectively closed through systematic project administrathedures, where
an on-time and within budget construction is a major criterion of fifal cRing and management

success as a whole (Syuhaida, 2014). Fundamentally, al¥pr 'ett precurement
management should be clearly understood by all parties involve tr sMa oper

'te&@wding

from one process of project procurement management to anether towards t cIosng of final

S St&t&@( a contract

accomplishment of the

framework. The structured framework consists of continua ach a

account issuance should be clearly recorded. Terms, rul

agreed ought to be able to accommodate transpar Mn
%p .

project procurement particularly for educa\
sensitivity.

Government procurement has alway: acted lic atte aybe because of media
coverage, particularly about the Au itoirb:ner I:%j ch normally highlights cases
of irregularities and mistakes i% ment prlcure erpt@ might affect public perception
about the lack of efficiency, integrity and trads cy

the procurement process Nms usled ardi@‘ﬁajor Government projects (National

n th curement procedure especially in an

as,ayell as the presence of corruption in

essential determinan y! asyi e'nAan@e; the competitiveness of public sector plan

procurement cost? mpact to Querall project procurement management. By improving
the transparen project pFonnt ning this could divert public sectors expenditure
away from activities that could provid@#opportunity for illegal activities. This is important
asthe M ian government needs toﬁke the appropriate action to overcome numerous loop-
holes 4 blic project procurement activities to ensure a more transparent and efficient
syste thman et al., 2010).
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Therefore, existing deficiency or fault in government project payment certification of final
account should be taken as a lesson learns by related parties involved. Management teamt i.e.
the government, contractors, consultants, superintending officer, architect Ntity
surveyor must play their effective role and act cooperatively to ensure that thmur project
development will be accomplished within target timeframe. Thus, in order o express a sense

of obligation and accountability, the issue raised in this paper should be% dressed.

Azmana, M. N. A., Dzulkalnineb, N., Hamidb, Z. A., & Bin 3 ( OlWent Issue
in Malaysian Construction Industry: Contractors’ Perspective. Jur olo (3), &%63.
N
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