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Assessing e-government readiness at the level of Iranian government
organizations (Case study: Tarbiat Modares University)

Abstract

Given the fact that universities are known as the pioneer of progress and innovation in society,
the expectation of e-government maturity in universities is higher than in other government
organizations. Given the high capacity of human capital, universities have the ability to adapt
to e-government sooner than other organizations. To meet these expectations, the e-government
of universities and higher education institutions must be continuously evaluated. In this paper,
in order to design a model for assessing the readiness of e-government at the level of
government organizations, a model has been extracted that includes "organizational-Affiliated"
and "independent of the organization” indicators. The order of importance is: "Technological
Infrastructure™, "Monitoring, Support and Coordination”, "Trust", "Executive Policy and Law",
"Human Resources”, "Digital Culture”, "Integrity" and "Budget"”, as well as the " National
Infrastructure™ index is considered as an independent indicator of the organization. In the field
study, the model was used to assess the readiness of e-government at Tarbiat Modares
University.

Keywords: E-government, E-government readiness, University, National Model, Tarbiat
Modares.
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An efficient method for detecting phishing websites using data mining on web
pages

Abstract

Phishing is regarded as a kind of internet attack on the web which aimed to steal the users’
personal information for online stealing. Phishing plays a negative role in reducing the trust
among the users in the business network based on the E-commerce framework. therefore, in this
research, we tried to detect phishing websites using data mining. The detection of the outstanding
features of phishing is regarded as one of the important prerequisites in designing an accurate
detection system. Therefore, in order to detect phishing features, a list of 30 features suggested by
phishing websites was first prepared. A new idea based on two steps: feature selection and
feature extraction, has been proposed. To evaluate the proposed method, the performance of
decision tree J48, random forest, naive Bayes methods were evaluated on the reduced features.
The results indicated that accuracy of the model created to determine the phishing websites by
using the two-stage feature reduction-based Wrapper and Principal Component Analysis (PCA)
algorithm in the random forest method of 96.58%, which is a desirable outcome compared to

other methods.

Keywords: Internet attack, Phishing, Data Mining, Feature Selection, Feature Extraction.

Y4



GAJ-: dolilad 30

YRR Gl FF o FY gloo,los cpojles Lo
OF-Y1 :olbran

HEN -
. U’ut‘;
. S bl
- U/{I&UP})

30 &S (g ylaFuS l solaiwl b ads 3 s g oolo Hlade sl 38l
PO IWE T FLOW

Sbls ol
s_ﬂ)l ‘J‘) J..>|5 sn)'{.wl Q‘)] olKisls g).:wls 9 d)” LSM:J....Q,A 9 6..9 ouSisls )L’\)lﬂa)‘

WA PN F sy ol

VWAAN /-8 il o &

gy allie g4

PRV

Lg)L'foS )\ 9 oo; 4{‘)‘ LDJL: ..\;l.: ‘_gL.Q.: t_é)»a.a &9y Jel:.? 9 o 6)9Tép 03l J.\.’é.a wl)sl 6‘)-.’ ‘_g)L.;A.u.e‘) J..\.o aS; i U"‘
30 dig abads g Olgz 8L g b 1S SO ailre (gl g 0ads colazul 89 ig, 5l Jow cpl J sl A8 e oolatw! asls

218 ol sl i s Cons 3,5V b 3o dns bro 4 5l a5 090 oo oolits | ST-l5- g5 byl 5l (g5l atge Joe
st A S04 il 3 Spaen 5 chliin (sl iy (03 e oo 4 sl ol 3 S¥olas 5 alls il U
iy )5 5 0 i i s S el o sl 10 el ot e L5 5 riley 5 S s 0,5 sl ol
L ol iz 5 e o S o bl 1450 Sl S8 s, 5 G0l ) sy S5 1 5 008 Slet
Slaj el 3 5 il ol ol 00 I8 51l 5 3N 5 e R sl S i 53l
o o VYL asios Ll sl 5l ke o 10 VB 0uls o jglmes ools jlade cao ;o VU gy jun o 280 (6l p3Y

o 2 By 5555 s e Jgb (:Sien o b e il sligg

IR g_é)_a.a XL L5L'*€‘ ‘JW&M.:WM‘M L;)def ‘ng)i.oLgLQM ‘54J5u15)|9

Codyb plp a8 Cesl 00,8 Gl SIS 4l o ) ol LB

ol daiie 5 Tae sloo 5 s i JBlos
JB Ol i1 4 Bl ool (2 e (i slagy) 5o
Oz w8l [, aSel fg,0 ools ol 2 1 e, JLu )
ool b Ll 08 o 48,5 Lo Jlis! slaalg) o Slale
S)ly slaais wilgi oo Sloo sl 5 a5 (5 IS5
Juo )l stdmanr Sgoa bod,S oS5 g Shjlon 1) oads
20 09z LF] 09 o oolinul aSlss cud b xSTas 5l g oS
S 53 SLIS e UL oo o S eSS
Sour L8l o aSS (6,150 i & Sen iy
Sl aSt 5l Slagas ) Gl JKE 358 oo a5 S Shos

¥4

doddio —)
5 B3 sleer ol s S sl S il
sleasls Sgel i laoe jloals > slaools (g3lwo 3
oo S sl S8 Loads ojlsn sleosls Jlu )l g K
S > sbaSes cosgame [N e T oS 4 S >
IV] el b sligs g abadl> (6550 polie Jolds puan o
P (2 N sloasd o Jlo )l BB ol ST
Qo 0 )F Sl olg oo a5 cul olaosls ol yiSTas
a3 [Y] g 100,85 Jlw )l araie slao 5 5l (slacgae
Ol FSIas a b (B9, 5 B Jla-pbz 2STee


http://jor.iranaict.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=ehsan.kharati-ATSIGN--GMMAAIL-.com&a_ordnum=1356

el s o] 0 &S oS oo 1)) oolp i iy Jow >
Ok SeSE gy 9 obolS ) Ghe) eSSl b gt
Dl oo oolainl aSl

oo ,S SleMbl ool 5 (Jome ©)j900 05 j2 45 (5 jobay
Al sl B pan g ools plol ) dge (2b js D95 alion
[o] WS o Jolaza |, aSets 5o

B sbrallas oy co s Al ol o aS Sl o e
oeals g Joles olowl (golpa—inn (g3l—waings Jow Ban.)
el [¥] 0 ILP s

5 Jlolanals g Jlaiul g o515 5l Jtis golpaiin Jow.¥
£ ol o] o el 5 o | S > sloo,5 53,1 Joo
Lol s slao I Lol asels g aools L)l 5 ados
lwod 5o ,S Sledbl yulw!p 5 oxied )|,ST g 0o &y
a5 a8 oo Jolie ) a5 sl b o wib sligy By —ae
IRCXIPIE-) S| R WOWER P WU JP-JR Cppeel W DLW

oo § i 5w sloo 5 olaws ol S0 ) . F
395 olei—iay i ye¥l 5 Joo o g5 o5l g cnl SY
Ol ke JS iy e 38L (1 05 Oloj eSole
Sl @Sl bl 4 Ll 13U eSSk do b o (55lme
Byae (550l 5 Al o Job (1nSlie 0l B ya0 Wb
PR

Jols g idu tiew L oo oudaid 05 g0 4 allie asy
G jo a3 6,180 L g o wladod ¢ Byse
Dol 6,85 sl 4t 508 Sl eslain T (g5ke aige
) S pler i 5o Sl Ak Sl B—ae
pra—— bl s J> 6‘)’.‘ o\.xis_if;)‘)s.? § 00D g8
5o &b GL;Q'S. Co dgda u,.s)f J..ES)Q L a3 LS)‘K“)S
U ST C T PP | ) [P ORVPEI JOWE g T-Y'L W
w205 g Jae 2T obs)l g anlin (gilman i
G S Aol il B 40 Coles o g Al golpiioy
e oo a3l g Glaasd sloul gl Slolgaion 00,5

3 Karush—Kuhn-Tucker conditions
4 Non-deterministic Polynomial-time hard

bl s

5 | Sy by il (sligy 5 card s a5 asls ol |
a8 51 a8 ot Sl M8 ol 5L
19 Ay 35 g5 e ST 13 5 sl 30 15 S7 5 S6 e

355 Jlo)l S7 986 sae 0,5 93 ya 4 Jloj 9oy o
90 Ol S 4 lgieed (st (Slyrans jloslita L Ll
o S8 Gl jolaie (nl 6lp e ) Sloj 9y o 50 i
5 &l8la> & g0 P2 g Prsloain Jlo ) sl 43 S 0,5 )
XOR 5 5 Ji55S 5,08, L PP & j5—ot |, bl s iy
WS Jle,l S7 9 Sp duatio 0,5 50 ;o 4 lojer S5 0,5 b oo,S
Ol AT 4 (g g0 a5 (550508 5 oolil b azeiyo

Syl Jb o Wil gl D] (glail y asiods G 1) U
A 90 b o G las g Al (6,la5 08 3l colasiw! 1o el

L ILP o ad s3,a0b p Joo S Lo cllin ol o
ooliiw 1L la Jb il sl Bpas o Jobss gl MILPY Jow
Al IS G (oo (oS o0l 4l (5,l05057 )
90,5 Jlax |, b Jb dszg0 wib cligs a0 wib cligy Hladae
e oS o0 oolii—ul (F95 (b, 5l S (nl > sl
5 aate bl g Slo 8L 5 bl OS5 S a—wlore sl
Ol 6l o S oo 03l IKKT )l (g5l e Jovo
Sl i 4 Comnd (R FITY @l Fhie drlons 4 55 oot
iz aolee aiz o S Dyg—ody byl S B el
SE=ol5=39,8 SVolea Jo sz Lol oyl oy Jsoms
6ok Sl b s (9 K SladSd (sl S et Ojg0 s
o S g Cosl (o o Lo sl g pole g JSis Jlonms 08
s 0miss )5 5 0o a8 winys5)l Sy eensl NP-hard

! Integer Linear Programming
2 Mixed-integer linear programming



o 2 e (loaSl jo Al (oI008l eolaiul b an e ralS g eols jlade yiol3dl

@l I s valgs jao Lo jioas SlaSas gloas,
Slaul aS s (I35 08w plil 5 G598 OIS _ie o,
Slaws b o, solawl i Sl

7

Lo )08 b lao 5

slass Ol a5 5,5 sgaoms |y caniSaS Shoo oo
NP-hard al e G @Sl (5,l0505" oUlss Lo )5 J8las
oy a5 Cewl oatus g SYlEs Jolis ) Jgas VY] el
5 niy9dl g Do &l g lecgsgame 5 colre g ble aodl>

S oo Ol |y oads eolal o,

GHIASas b JSSgy
Al

o~

N b
Y Y
Dy aayl oS &y

N

. 525031 (il yrnno
ot (53 s & il .
[ELYEPEt
[r.oml [earavl
S srasill jo Al (5 1a5uS oy gy gleil Y i
[£-9] (o

[F-1] o Yy ‘_gl.mu’bs) A o S ) Jgus

Ao oyl [¥] [v] [v] 0] Ao
B Sl oeels ol sels &b
L.ﬂ:f sma;b_ gy oals &5 RV

Sbsbge
Slows

oo 5 sy > ok, ools #53 S9dxo

[E3atd - R
ey &S Sl I IRCE Syl Loy
™) peTgyl
oAb 598 I I NP 2,95l J->

holas alay > sl | ganmades Sy

allowo

okslS 25

Jolssol!

. SYlasl @5k sl 5235 )
Srae,d . . . . Ll
st s adlasy S e 5,00

Slglslwlxe walS
oAk o L] oFaiz | ibspac
r Jsb i ) lro
chard S A
c.%'-'l?-)'-f"‘“ Paad
o Jaz
T

5'{’" 1 G | s | gl | g lasus o
9l . [CBLAS 4

Jojeds | S| e el B

5]
S islae 3

A

Ao oyl ot ¥_)

61508 sl s Jlo I sl 1, COPE (5 loxs L¥] g2 5e
Do Ay Ailgh oo 4 00,5 Bire w2 SRASLS j0 00l
Ol s Gl ) bl s 2 SlaSet 28 ks JB
MAC 5 IP & o ghnd (o aSs (6 0508 51 s lone
g S oo Jlo )l sidmaiz O g0 ) bdiu, g 00,5 oolawl
o s5lwoslo 13 g 05,8 XOR K05 b 1 ools slacyb >
S99 JruS g a5 (5 NS08 oS5 51 (0] o ol
S 1aSE 5 (63000 Ll o 45 00,5 oslit |
JAS 5 aSd (6508 oS5 51 [F] g sm 53 5 00 om0
O3l s 45 03,5 ool | S e Sipes S >y
A8 92lsS o K> SlaASed 55 (59054

s ASLD (6,188 5l ooliiu | as ools les [V] s o
[A] Jo gt oo a5 yo Lyl BB (b, o yiSlas
Ol cwdyb Sl 4 ol o lpas eols Lis
2,5 oolaiwl Al (,lA50S I b wade o 4y iy
et 9 S50 S e Gl e a0 (135S
P> A2y 9 098 (oo Wiy Jlo )l 3 oS plos (pad
5 S5l B y—an (alS o g oo Jole S8l L
Ot D9 (o8 s (2 Sm> (0ASLD o Jobo Sl
byl siliee b s 5l boaiiny aSess (5 3508 )3 e
5 go el 5 liabol ol T8l s i oo
53y 55 5 Sl alons ol s 05Y (5551 097
s bt sl oY 5l 5l S by Gl S sloo S
5 S el il sligy B ae 2alS 5 LTS L
61505 sl by Elgsl F JKb 09d (oo aSed )0 baoany3a
L8] sao o las 1) pow o S (sloaSis yo St

3l e g Alible Cusgame @Sed (6,508 Cins abaii
St 5 S Gl 5 o o S 4SS (slae T o
ol aS gladius (6 Sy tS’L"“’ Lgl.m:)f WSl (g,la5as o
S s, 4 als asb o aie glao,S 5 axiS e olg
Dl ans Sl a8as g ase a5y bai s opl Lool8
a2 g el aw a0 5l gl (B (g (S
lal:gd‘ FUCEIV PRSI UL GEIWIR v S slro 3 slows
;‘ 9 Gl 00508 (_gl.bd.a.m.v Slass OOy Sgdow su.uslf L;D

olaed (il eogaze (pl 5l eSS caiaS gladi dlass



Sl 8t (5 IS0 Sl osliiul (90 dnte (b e
D17l eI Np-hard alee o (—isuais ool >
Al S O ygo 4y 45D (5,508 5l ooliin | L a5 J> o
£ 99 aSad (5,158 o [NV a5t o o 55wy
S silre gbr &5 o)l 392y (HBly 9 silxe b >
ooliiwl (oa8ly 0l 2 00355) Sy (sl g 0390 (Sloo oo
So3ee S3lme Ol Hlade Vi) &5 S (o0 (22 09—5 o
@ lof 5l s,5me (Hly Ol ylde Ragy o (1) Jb s,
Jlos sl e s 3l dinge Joo w3 L Ji L 0T lacsluan
aze Pl b el 6)l0808 b |y oo iz ol

Dl el asiss o

minimize Vi j€EN,
fR) = Z Z Ragiy-aqj (i’j) < E, )
ieN jegi JE€Ji
Subject to:
R"ZZV" Vij€EN,
(D) @i.j) - o (V)
=, (i,j) €E,je Ji
Vij€EN
Vi:a>0 ’ ’ Y
@) = (i,j) EE ()
Vi j€EN,
R~ <B,:: ’ ¥
@) = B (iL,j))EEjEJi ™)
Voo — Z Vs
Z. RV VijEN,
JEJI JEJI ..
A; if i is source (i) € E, (0)
={—Aiifiissink JE€Ji
0 otherwise

FR) L 28l o)l > anyie (V) Ban mb (Jow opl yo
&b lads ag)) a5 00,5 JBlas aS i sloo T aan o)
Sl (1) Jb 9 s So Jlo sl sln p3¥ (6551 b anze
Sl dY) Cosgame .l 6,5 o1 Jlo )l asels s atwslg a5
e 0 Sl (Aly b > jlade olgen 45T 08
Sl 3l sl > ded frome ot 3l iy WS oo
S yg—oty oS dan (Il sz g WS o0 yees 05 o 5l aS
Olaes plos 0,5 5 0l o Jloo )l b el atgz plos
(F) Sy ogiome aiiS o el o |y Iyl bz o Ji ki
i Cade Silma g (Bl Gla b > 45 005 Gl
Sl as aBlg b > yiSlas aS 00 )5 Lo o(F) Cyogasxs
Ol 5 3l ligy Jlade 5l b oS b a8 o0 y3e S
) sasmair glaok,r Gl (9B «(0) Cudgaze ik b
oo Jolas oS 03,5 Ly (25 ST ol wiile
Ar Sl S oS )3 (29,5 5 09y sk~
9 4md e Syt 9 ol jlade pln ate oo )S )0 5 Hho

sl Ai iy S gl S 0 5 iy Lol

Y

bl s

Gl (55l Joo Y

9 ol il e Joe b eole (sl dllie ol o
Ol Slgise oa] o 5 o aS el glaie SIS g0,
byl b cou b Glesle J2lo asle (#8lg Ll i o], Jow
J>‘Ju la o‘).o.(b 9 p.‘a.».cl.s )lﬁ.\u.” L;.’.}.’.‘)‘) dtbwy 9 S
SYe ale 4l 0,5 Jow (sl w0l 18 eolai_wl 550
ool G=(N,A) G150l 5 G=(N,E) SI,5 Jow 5l [V-51
b plis degome E oo ,5 ool acgasma N a5 00,5
Pasile 08 G 5l Jb G it b L pl asgome A
(l,])bjbwwp&]mu)&Q@;b?oM&ﬂ
b 5l slacgoms ol Jupl [NY] 59— o ools isles
Slacgaza b Jias goals gg,8 [ aiile 0,5 S a8 cowl
0,5 Jlew)l asls oogamme j0 a5 Slao 5L baaylon
Joaz 0sh o osle Hla (i, Ji) L aS 05 o0 oo G
5 ity Joo ln 5L 9)90 )l g lasles Jold oY
ol (g0lgainn 0,651

(oW iz 551 5 Jon 59 ok osliiusl pdle ¥ Jgur

< Slos
1345 olao )5 b laagluen 3l clacgars .
s § 0,5 L) Aol ooga5ee It
@) Jb 5o ogzge aib by Hlode B,
Ao ,o Jb o 50 sl sl e yiSTas Buax
(1)) Jb s, sl Qb= e Viij)
(6.J0) Jurl 9,105 51 (H8ly Olyz Jlade | Raagn

phn al> o o god glad l i S x[n]
x[n] aais o p5 ol 0[n]
x[n] aais jo w3l SY b LolS 55 w[n]
ax al> o adads x[n+1]
ande 5 Plyz alais X[n+1]

Al e g0 Juld aSlls (6,13508 5l oolaiw 1L osls Jl |l
losls ¢ i80S al> o ,o [VE] csl Sl s g (5 l3S0S
O § 08 0,33 a8l gl gboo S jo a s LJB o
2 D01 85 o Jlo )l (25,5 sladl @ bl (b oS 5
sloain Jll sln LS 25 e o2 e al> 1o

9 se Bl oad (g JAFUS Lisyais




o 2 e (loaSl jo Al (oI008l eolaiul b an e ralS g eols jlade yiol3dl

minimize

5 Vi,j€EN,
» -
f(R) = z Z R(i,Ji)'ﬁ GpeE M
ieN jegi 5 J&Ji
Subject to:
1
/n ViEN,
n -
Rign = Z(Va.j)) GpEE (W
jeai JEJt
Vi,jEN,
Vi =0 (i,j§ e O
Ragn = Z Bijy =0 VEIEN (v
jeat J€Ji
Vij€EN,
Z Viy = Z Vo =4i=0 G peE, ()
jedgi jedgi JEeJi

Jow g0 -Y-)
Sk dine Jlawso 51 (oM 5 (o (3l poin ol
3,15 2529 Ll Jo (sl s0asie (sl § At Caze
(2l ilange e Jo slats, 5 (o 15
des o g j5bate cpl sl NNV sl Jow o8 g0 5l ool
eazme ml a5k Jae Glp aiae s oml OIS S
DAL el cosgama jo 1y oo o 5 Joo o35l 5Y
Ol s il Vi) (S5 i o 2 R st 97
U L ilainge Joe o5 el Bas &l 0, ]
S5 b DAl s gl cenn Vi) poiie cmn p S0
S| 325 Oy90 4 398 Je slacasgize g Sun &b sl
VB s gaSed )0 ibre by Sile de e V &S
Slpd st slepsie oz IV ol 58 5

VLI EXLNRPRE

By
LV,a,B,y,8) = Z Z R(i,Ji)-B_ax +
@)

iEN jEJI
Yn
n
z . Z (V) +
iEN JEJL
()
Z B\ Rago — Z By |+
iEN JEJIi
Z Z Vi (“Vap) +
iEN jeJi
z Z 8y (Ve = Vo = 41)
iEN jegi

Y

Slr 398 slausgamme alive iloangy Jos S [VF]
S 0 G5 Sran Jlos b pismar Glyr Jb )
Jsbite cal gl 45 Easl o0l Bl s o S 4K |
A3 05 95 Aol e pln 1) A auge @b laie
oS 0,5 g0 o B 5l0 8 Jlo el STcwwlas S
Dol js ot salyss )5, 0,5 90 o o Sl ,a o&T wusly
Silwdinte Joo S 398 (silwaingr Joo &5 Sl 03,57 2l
Shda Jae opl Jooly g cl (pled szl Glos b (>
Sgaze b Jb Wb by o9z Alie (ol jo . | Rigiy aige
auj g Boe ml e 5 655l Sae alS sl el
o il sligy Gy o Jobos sl ) Al ane Lol
w5 s

Biij) g 4 50 Jb 2 p0 aib by Hlade gSlas Bmax )51
| i ab sl () Jb 5o oszse Wik sligy e
S 2l b U mpS oo 8 a@n=BuadBij) &)5—on
Pl sl 6 it Caglsl iyl (6t ST Wl sligy
wad bans b all (g )la8aS olw 1y (ol s jo ol
Sz slao S )3 (ismair Sl esliiul s rizren
Vi€N,Rigiy < XjegiBiij) <90—on |, (F) covgama
Ol i b oilely aSl lp eized eBS o0 s
lacusgame plow ;o (a3ly 0l Hlade (230l 1) (s5lxe
235 Reigiy = max Vap} ©opon |, (V) Cosgame (oS
1 o] gl 1 s | i S Cggime 3l (352 Ll s oo
I e 5 oy 5l jekane cnl 6l 0,8 hosd dingm 08 4
IV] oS o ooliasl o & g0

Reign = max Van} =

Yn Yn
Jim Z Van)' | = Z (Vi)
jegi

jegi

(*)

%9 2 Ojp—ody o3leiiny Joo &Sl sl izpen
21y begsgame wi b s (55le ponis Al S LJB
Joe (398 Dlred 5 om0 )8 (ol sl Ceons S
ok Jw)l ln soleiing ooome (2L ilwaie
S0 age hall g 4l (808 ele [ ot Spais
Ol e cpl o o] 25 Oj90 4 o (0 SR> 80D
Qb sl Bras o Jolw sbul gjlw agy Jow w ], Jow
0055 oo (5,196l BNCOMAL aSiis (5,038°0S 5l eoliaiul b

5> Bandwidth Network Coding Optimization Model



0(Viy = Vi =4) _
(@) v .
@@
aL(V: a, ﬁ! V, 6) — BMax aR(irJi) +
WV Bijy 0V
(Y/n)-1
1 n-1 n
ai— (V) Z (V) + (9
jeJi
aR(LJl)
Bi- W) —Yapn T 6u)
(l/n)_l
ORagn _ 1 n-1 "
0 = —. (V(i,j)) . Z (V(i,j)) (\ A)
6V( ) n
JEJI
17.
oL(V,a,B,y,8
( [;V ) Z(V(U)) (\5)
JEJL
oLV, a, ﬁ, Y, 96)
T = R(i,gi) - Z B(i,j) (\V)
i jeJi
oL(V,a,B,y,9)
R -y, A
6V(i,j) @5 (\A)
oL(V,a,B,y,5)
~doa, =V = Viyo — 4 (19)

Sl 533 O ygo ds Joe ool Jagzme diz dolre diz olKiw s
5 A g b SO I i | oo golpii g Joe (92 45

89y 9B sa nplSY
DS 00,90 p 1y g Ll b aS o 1o sg2g

l,owfV)M6lfmJ

(Y/n)-1
a; n-1 ~ n
— Wap) Z (V) +
jegi (v+)
~  Buyax . a a
Bitg— )= Tap+ Bap =~ 84p) =0
@)
A S n
a;. Z (%) - Z By | =0 (")
Jjegi jegi

—Vij <0 (YY)
7 Vap =0 (YY)
Z iy — Z Vo —4i=0 (Y1)
jegi jegi
a; > O,ﬁi > 0,)/(1',]') > 0, 6(1',]') >0 (Ya)

Silwdinte Joo J> (sl oo so i 55l -F
Jols g b s 5l (6 3lwainge Joo SO Lo (LB s 5o
5 45— (65,0508 5l eolaiwl L b JU Wb slyy By—ae ;o
W) i o S oA o iduais slagl >
Sgg0 Wb Sligy 4 Wb sl IS o o Joe ol mas,S

Al

bl s

(398 olei—inn (ilwding Joo Ll b g Boa &l o2
3 Joe ol B g0 1A et | SISy BB g e & yqo s
Joe LS g0 a0yl LSS Jooly 5 008 ame

Ded o iy y25 5 O ygody G98 (golgiday
minimize: L(V, a, B, v, 6)

Subject to
V i€N, jedi, a>0, >0, yi,>0, 8(,,>0

(")

V jiite g yladie V5 (goloiiog Joo dige Jlaie ¥ 51
D 3 imen oWl U < L(V,a,B,7,8) oK1 ozl
il byt iy Jame oLS5s atigy ke
polied g7 9B 5@ a5 el @ =L(V,&,5,7,8) o1
Om S 4w § Y 9 B ga nPISY ol pd ang
Il ans o B0 alols @ 5 @

P <P iCammapt g ooz slaall s sl S5 >0
s SO Blas b cose g5lwaigy e ST Ll ol
@ Mhas! el opl 10 oS sl T = @ olSST il Sos
Wlio cpl o VY] sl G yme Ml Lyl b (558 S0
ol lne 6l 1) aige aball 0 e meolss (o0 097 50
Wb g 095 00901 (698 SBgo b Ll bl i b
e 050 5 (s3litan (il Jowo dinge bl 5 Slg>
S5 G0)5 Ll 5l ke (al sl s b Gl S
LYY] oS oo 0nlicil

FSU-pb-og)l8 bl ph -¥-Y
3 At abals g Oloz 280 (sl S-S 3,18 Lyl
Sl p3Y jelaie cpl sl 0ed so oolain | (g5l age Jo
Ol ol o 5 b psite & o s (3,5 2 g ol
iz dolee iz oiws SO &jgods byl i B ogd dvwle
g olgz 8L 4 i oK ws pl > ] s Jogme
lyd g b piie 4 Sl 3L @l Griie ad dalys

el 5 O a0y

aL(V, a, :8! Y, 6) _ BMax aR(i,ﬂi)
WV B(i.jl)/ WV,
n n
g ((Zvjeai(V(i.j)) ) )

- +
“ MWV

9(Raan — Zjegi Bap) Ve (V)

" WV D"V

+



o 2 e (loaSl jo Al (oI008l eolaiul b an e ralS g eols jlade yiol3dl

aS C il v oy plp coame jbdcgeze S5l X0 Al
St 8 )02V (-x0) ala & 4l o syl
009 wizme b degace G (9, waome @bl Sy f o o a8
iy @ Shae 5 S o3t bla ans o LI
S sl x0 Gl S 55 ded degesme | A3l s
Oialed Of (x0) b g 9iss8 X0 ;0 (Lol n5 ) caxe &
Sade ol Caste g Ay ( 8 Afgase SO A4S BB 0

aS oyls L3 [a, b] 5l g iy 03b ;0 Of (x0) Lol S 55
Ivel el b = lim L2 g = iy [OITC)

X=Xg X—Xo x—)xo_ X—Xo

e S llie g i 53 sl 55t o
age bl 5l glacgome X a5 1S 68 519 cew | Cazes
DL e 5 e g Ay WL X dsgezme L Slg
Ol e 1358 ool Joe sl g alali 0529 S8 L
55 J usl,S 5 g, Sl eslisal L gl e o
Slaass SO x[n]€X 31 dd> o jo (Lol T 55 gy 4o
&b Lol Sy wn] o 68 ojlasl B[n] 5 So—i lL_ad
al> o alass x[n+1]€X oK1 ool x[n] adais o 5l 5Y
b Lo a0 09 dalgs aigy 9 Slgz abads R[n +1] 5 om
XM+ 1] 4 akass oy mSGo3 Px CilS &b 5l oolaiul
Sgods Ll Laly) 4 o S oo S0 X[t 1] abai lgica,
Sz 530S R Ghey sl Al e e 50 cnlply el

5gn ools £8lS 5 ke (ool 5

Z[n + 1] = x[n]- 0[n].w[n] (Y%)
Px(X) = argmin{lx-xl: xeX} (YY)
x[n+1] = Px(&[n+1]) (YA)

Al e ol po—w Gidu ;0 a5 (gilwaigs Joo (5l SY
w‘).:) u)yamlwu)i‘pc;)md‘))dﬂ)

Max

B
Li(V, 6)1 = R(i,Ji)' B— +
@5

5;. Z Vi = Z Vi — 4
jegi jegi (Y9)
Max

= R oy 20 4
“9" By
D V- (Bilnl = 8[n1) - 5.4,
jegi
&b ply Leo S aen ol 398 (FISY @S ggee
sl (3l Joo (3l SY

B
LW,8) = ) L,8) = ) Ragpgrst (1)
@5

iEN iEN

OB 93 sy sl de il Jo slns 00,8 Jlas Iy o)
20,5 ool

bl 5 Sloz (8L 5 b S Sl sl e
KKT L SU-00-8,8 Ll 51 (3loaige Joe 5o ante
&b Gt awloe 4 5l jolaie (nl (sl a5 @255 ool
Sy Do 4 bl B ogy o sle yeiie 4y Comas (231,5Y
oK s pl o sl vty Jgamme iz dolas si olftw o
e bV piie gl dtage abd g Sl BL 4 e
SE0B-08,5 lalys o 098 00 402 53 (55l 0l >
S b o 2 SN SlaaS— (6l 35 pete & jg—oy
L5 cel (o o Lyl 5 polej 9 JSten Sl 0,5 (L5
500l mez (635 p0 0,5 S5 0 oS den Sledbl coul LS
sl 45 S¥oles ol U Olyz s 5 995 plonil Sl xo
o5 ol oo 5

5 08d &35 o )osl S oSt cnl @85 sl (A ol o
ol 5 85 oS oo ail)l ool Jote U slys st S5
009y 9 0L S5 R Ghe) w55 b it plil slxs
Dypo d0)S po g 090 (oo o3litn | 4SS slagl o SISE
SYobeo (pl 095 Al an 5o )5 Sledbl b 1y 5 oeo
S5 s 9 031 plonil ) it (b e 9 05,5 Arloxe |,
Gty Byas b aS e by s dx 5l oy 45 S
aiile (LolS 5 Ghe) et Jolate K sloo S 55 il
wloz 4l )0 el e jsboay ¢ dos (g7l ol 55|
I Sem allis oSy g oS oo g |y Alls aings o
el (oo poie Sy by, Gl a> alali &S WS (o0 o
S5 b e sile e slap oSl 5o GLslS 25 b,
ool a_ian Ban AU lade (Lol )T 5 g, j0 0l
;a8 abi e Rl Sl (S aSd S (oo ay
5039 (FAD O9h (oo i g2t 2 v o8l 12l Sl e
0,5 ool il Sl o, Ky lgieas LU ol 5l olss oo
w5 g Joly 4y e 5l B8l s Jo il ]
g Jool, Yozl g o ool o oles abais ol
S Sigsd gy @l Ken Sy tanl (Lol dllas (61
@ o 0L 25 (B9 097 bl el (L3S 25 G
el 6708 Sl bro sllo 5 ool g b,
Ol b e S b 0 sl 0L OS5 b,
LYY o9 o ool oS Slalne

Slpl) Fr—ie & Sl (ogpho 0L3IS n 5 BBl 5
bl Sy GLal S ) jladke 080 oo peesd AL (oulgs



Slade J8las 8L sliss 4y argmin g 009 puo—al puiio
5 6iln] slo yiie polie g Col X pre—ad piio sl
Rl b e Vi) pled Vi yuitie oS s <olb Vig[n]
S—abie b oxi x5 @ T o) 5l 5ilxe b2 e a5 Sglis
o i 55 allue o Sy cobas oyl s | £ 0,5 aiile gliie
ez 0,5 50 Gln (05 Slewlre (Fauzmy &5 035 ue

RPN

V(i,j) [n + 1] =

{I(BMax (Z((Va,t)[n])" +xn)>1/n\|} -

Bap tegi

L +x.(8;[n] — &;[nl) J

argmin
0=sx=C;

L @b pbolS ) (Bolad &jpoar olenin o208l o2
iy o3l dails bl sl (S 1S g0 S (we)i[n]
vz 5 08 35 &, 550 Rln) gy b oy b
ey sl 50l 2,5 a5 1San (sl 09 S
syt lySan oty L, lim Ml
sl 0 o8 o5l il 4y 4ty (bl S o5
s8] o Kan sl o 2als Al e a0 a5 o3l S
Jaie S 1 oS o5l a4 g yebay syl e il
Cloz 4 gad Seo5 b, 4 g S (o0 Sl b g
o5 ol osds Sl eap oo ialS |, 1 e callons atgy
abats 4 b o oSl sl ailo |y 55 b s aw 8 ojlusl 31
Slde al> o (g0guzme olaa jlam b g 39D o0 o3> Al
vyl o dale> L7, 8) S0 UBi

f[n] >0 (®)
z 6n] = oo (i0)
nenN

lim 6[n]? = (iii)

508 L Cote b 18 00l e 45 60,8 (e (1) Loy
L5 B[] L oIS o5l e 45 08,5 cpradsi (i) b, 4
Lrb 99585 o8 (ke LSS olaad g WSSy 205 @ e
iy Jlaiol a5 sl il b a5 08,8 e (i)
Rl yho b wlgi oo a5 ojlail g wuly (il e Slsa &
l > N N
slLO[n] = T ooty o5 ojlail ST Jle Glareas il
505 s 1515 luan O jpo gy oSl sl oo k

Py - Jj)); r:lf o)"..\jl e ol )»5))4 l )l..\fu P

bl s

Z Z V(l‘])(é‘l[n] —6][71]) _(Si'Ai
ien \ \ jegi
Gl oV 1A Bl X @ Gl X[n + 1] lade g 0SS
9 00— o)oo X ).o.’.».c ) rn‘n 4.1>).c & X[n] )‘Jj.a L)")‘“'Q“
Shade ol el g dladi ol 5 S b ,Blie e
555 055 15 Syt UB LVl a3
_ _ BMax
UB; = Li(VIn], 8[nD)i = Rugo-5—+
@@
> Vap (8in] - §n]) - 8ilnl. 4,

jegi

()

s S8 @b w4 l) ElSY @b s cnl o
e plaiSl o F s a ], al e g oS S
g oad pll ployer Sygo dr0F 2 )3 &b e s bre
05 55 Gm 5 Sl Ol e b o Sl e o
S Wle (3 SY oS g Viipn b el al> e 537 51
e 5 oS (5 a5 5 09,5 awloes |, 8] L pl al> e
Soleiyd 9 00,5 Ju 99, 995 slalaen L) Lo pite
ol lr b dsme 5 3LSY @l Egeme B asiS 90
5 Sl ol Viip[n] pice jlado 00,5 558 LS, jslate
S 5 oS (o0 st 5 A bre Bi[NH]] josite e e
et lade e g Sl Gl BiN] e Jlade 00,5 5,8

155 (0 5954 5 dmlons |y Vigp[ntd]
Wil cob Vpn] e e S 558,51 Jsl s o
e (L3S 25 Gh9) b pj &jge BilnF]] e jlade
(ws)iln] 5 pI5 o3l 1 Bs[n] o] jo a5 055 0 59,4 5
xX[n] 53 8i ysite & S 3LV b G b (Lol ;5
1 il abaii o 55035 45 Caw | 28 K5 b ) g Cons |

aifa>0

L] 6 o alne (@) = {0 a2 S

oL, (V,8);
(@il = 2O
; (YY)
Z Vi jy [n] = Z Vi [n] = 4;
JEJI JEJL
8i[n + 1] = (6;[n] + 6,[n](ws);[nD* (YY)

e e w5l ol Sin] ie e 5T pgs o
Sy 4 (1,]) JU o g i asle 0,5 o law ¢ Viyy[ntl]
X 45 098 o0 j9yt g drwlne ) Djgods Allaz g Jias



o 2 e (loaSl jo Al (oI008l eolaiul b an e ralS g eols jlade yiol3dl

aS ool Lzi |, BNCDA'L (solgiion o, F IS
Sl sl g aSed (6518505 bl oo w558 o 5981 S
o3l ol ol a0 Wil sl B yan o Jolss
)‘M)&dl})ﬁ]b).)som ‘P‘ﬁ?o;ﬂbﬁuy
S oo ddgi oad (6,155 sleosls ol s lp 1) bl
Wil S Lol g ags Olez 4 oy gl Jolye

g waly> i o oSl ol Ken

Algorithm BNCDA

Begin

ne1;

Select an initial point and select the current point as the
optimal point;

ViEN:6; = 6;[1] = 0;

Calculating the upper bound of the objective function or
UB: using equation (31);

While (V i€N |(ws)dn]]|| '= 0)

Begin

Each node calculates the values of variables V; ;[n] and
6[n] and (ws)i[n] using equations (32) and (33) and (34)
and

Sends its output to all the edges;n++;

Each node calculates the value of the variables V; ;[n]
and V; j[n+1] using equations (33), (34) and (6);

If ([n+1], [n+1]) < UB;, then

Begin

Update the optimal values of 17(1-,]-) and &; and UB; as
Vi = Vapln +11:8; = 8;[n +1];

UBi = LL(V[Tl + 1],5[71 + 1])1,

End if

End while

Return the value of V; ; as the optimal and minimum
solution value;

End.
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Increasing the Amount of Data and Reducing the Cost of Using Network Coding
in Wireless Sensor Networks

Abstract:

This paper presents an optimization model to increase the amount of data collected and balance the bandwidth
consumption of the edges and uses network coding. To solve this model, the dual method is used and to
calculate a lower bound and find the optimal answer and point in the optimization model, the Karush-Kun-
Tucker condition is used, which requires calculating the derivative of the Lagrangian function with respect to
its variables. Solving this problem and equations in polynomial time is very difficult, time consuming and
almost impractical due to the involvement of different parameters and limited resources of wireless sensor
networks with a large number of nodes, so to solve this problem, a distributed and iterative algorithm is
proposed. It uses the sub gradient method and the network flow separation method. The effectiveness of the
proposed model and algorithm has been investigated by simulation in terms of number of source sensor nodes,
Lagrangian coefficient and step size. Up to 23% of bandwidth consumed, average network life and energy
consumed.

Keywords: Wireless Sensor Networks, Network Coding, Optional Route, Bandwidth.
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Algorithm 2 : GreedyLabelRank

1. input: snapshot G (V,E) ([1,2,...,T])
2. fort=2:T do
tracking the changed nodes in G(t) due to the
changes in the edges they attach to since t-1
3. for each changed nodes cn
4, Create empty set s,d,B
5. addcnto D and B
6. add all candidate
Communityof Dto S
7. Forall ComesS do
8. compute L,
9. end for
10. Find CCOM with the
maximum increasing Ly,
11. Compute coefficient of
cn and its neighbours based on Com
12. repeat
13.
Pc'n — Zjeneigbour(]sn) coeffi*p; /l
compute label distribution vector
P.,’=Tin P // Inflate the node
label distribution vector to  contract the
propagation
15. P.,= ®; P’ // Remove the node
labels that are below the threshold
16. P.,= Oq (P, P) // Conditional
updating for the node label
distribution vector
17. until stop criterion satisfied
18. end for
19. copy label distribution of unchanged
nodes
20. end for
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Algorithm 1 : LabelRank [9]

input : snapshot G (V,E) ([0])
add selfloop to adjacency matrix W
initialize label distribution P
repeat
P'= W*P
distribution vector
6. P=TinP’ [/l Inflate label
distribution vector to contract the
propagation
7. P=d P’
below the threshold
8. P'=®q (P, P) // Conditional updating
9. until stop criterion satisfied
10. output communities

AN e

/I Propagate label

/I Remove labels that are
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An Improved Method for Community Detection in Dynamic Social Networks
Based on Label Propagation and Modularity Optimization

Abstract

Community detection in dynamic social networks is one of the most important research topics
that has been considered in recent years. There are various approaches to detecting
communities in dynamic social networks, among which the label propagation approach has
chosen due to simplicity and efficiency. This approach involves many methods that are often
random. Among these methods, LabelRankT(Time) is a deterministic method. Of course, this
method also has problems, one of the problems is that when a node wants to join a community,
the internal structure of that community is not considered. So, for solving this problem, a
greedy approach has been used to improve the label publishing approach. The proposed
approach and other evaluated methods are tested in real and Synthetic datasets. The results
show that the proposed method has performed relatively better than the other methods in terms
of accuracy and modularity.

Keywords: GreedyLabelRankT, LabelRankT, Label Propagation Approach, Community
Detection, Dynamic Social Network.
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9- Mean time
before a host
shutdown(sec)

1443.59 2278.74 | 144359 | 2278.74

10- StDev time
before a host
shutdown(sec)

1319.58 | 8257/02 | 1319.58 | 8257.02

11- Mean time
before a VM
migration

20.14 19.90 20.14 19.09

12- StDev time
before a VM
migration

8.01 7.86 8.01 7.86

13- Execution
time - VM
selection mean

0.00019 | 0.00024 | 0.00019 | 0.0019

14- Execution
time - VM
selection stDev

0.00039 | 0.00062 | 0.00084 | 0.00040

15- Execution
time - host
selection mean

0.00033 | 0.00038 | 0.00026 | 0.00033

16- Execution
time - host
selection stDev

0.00048 | 0.00075 | 0.00046 | 0.00048

17- Execution
time - VM
reallocation mean

0.00230 0.0003 0.00196 | 0.0003

18- Execution
time - VM
reallocation stDev

0.00303 | 0.00018 | 0.00246 | 0.00018

19- Execution

time - total mean 0.00533

0.00157 | 0.00484 | 0.00187

20- Execution

time - total stDev 0.00511

0.00276 | 0.00514 | 0.00370
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Number of hosts: 50
Number of VMs: 50
Total simulation time: 86400.00 sec
s g b i —o
Lo il Y g2yl Y g0 b \ETR|Eo ¥ g0 b
1-Energy 30.59 16.09 30590 | 16.09
consumption(kwh)
2- Numberof VM | 0 56 5700 56
migrations
3- SLA(%) 0.10356 | 0.00143 | 0.10356 | 0.00143
4- SLA perf
degradation due to 0.45 0.00 0.45 0.00
migration(%)
5- SLA time per
active host@%) 22.8 73.72 22.8 73.72
6- Overall SLA
violation(%) 7.74 33.07 7.74 33.07
7- Average SLA 18.83 36.27 1883 | 36.27
violation(%)
8- Number of host 634 46 634 46
shutdowns
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SLA perf degradation due to migration: 0.00%

SLA time per active host: 74.95%

Overall SLA violation: 28.00%

Average SLA violation: 30.91%

Number of host shutdowns: 79

Mean time before a host shutdown: 2174.04 sec
StDev time before a host shutdown: 9968.25 sec
Mean time before a VM migration: 2.05 sec

StDev time before a VM migration: 0.00 sec
Execution time - VM selection mean: 0.00054 sec
Execution time - VM selection stDev: 0.00067 sec
Execution time - host selection mean: 0.00080 sec
Execution time - host selection stDev: 0.00064 sec
Execution time - VM reallocation mean: 0.00005 sec
Execution time - VM reallocation stDev: 0.00023 sec
Execution time - total mean: 0.00513 sec

Execution time - total stDev: 0.00995 sec
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NUMBER_OF_VMS = 290;
NUMBER_OF_HOSTS = 100;

VM_TYPES = 4;

VM_MIPS = { 250, 500, 750, 1000 };
VM_PES={1,1,1,1}

VM_RAM = {128, 128,128,128 };

VM_BW = 100000; // 100 Mbit/s

VM_SIZE =1000; // 1 GB

HOST TYPES = 3;

HOST_MIPS = {1000, 2000,3000 };
HOST_PES ={1,11};

HOST RAM = {8192, 8192,8192 };

HOST BW =1000000; // 1 Gbit/s
HOST_STORAGE = 1000000000; // 1 TB

HOST POWER =

PowerModelSpecPowerHpProLiantMI1110G4Xeon3040()
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Experiment name: thr_me_0.8
Number of hosts: 100

Number of VMs: 290

Total simulation time: 86400.00 sec
Energy consumption: 62.69 kWh
Number of VM migrations: 186
SLA: 0.00007%
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Using a multi-objective optimization algorithm to allocate tasks in cloud-based
systems to reduce energy consumption

Due to the increasing demand for business in the web environment, the variety and
number of services have increased. As a result, large-scale computing data centers
have been created that increase costs and electrical power. Inadequate and inefficient
cooling systems not only overheat the resources and reduce the devices' service life
but also produce carbon, which plays an important role in weather conditions.

Therefore, it is necessary to reduce the total energy consumption of these systems with
appropriate methods. In this research, an effective method of energy resource
management in virtualized cloud data centers is presented. In addition to reducing
energy consumption and operating costs, it has also increased the quality of services.
This study presents a resource allocation strategy in cloud systems to reduce energy
and implementation costs and examine its application in the cloud computing
environment. The simulation results showed that the proposed method could reduce
the average energy consumption up to 0.626 kwh compared to NPA, DVFS, ST, and
MM methods. Also, the need for migration and SLA violations are decreased.

Keywords: Cloud Computing, Energy Consumption, Job Allocation, Multi-Objective
Optimization Algorithm.
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Incentive Reward Mechanism for Human Computation Intrusion
Detection System Based on Game Theory
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Abstract:
Despite the tremendous advances in the design of human computation systems, most of them suffer

from low or low-quality contributions, and a high percentage of them fail. The success of these systems
mostly depends on the behavior of people who participated in the system. Because human computation
systems involve small work units, and each work brings little benefit to the participants, humans exhibit
desirable behavior if they are well motivated. In this paper, we investigated this issue in the human
computation intrusion detection (HCID) system. Our goal is to design a mechanism to get tasks done by
experts with the utmost effort and accuracy for the lowest possible cost with a high percentage of
participation. After choosing the appropriate motivation, we design the reward incentive mechanism for
this system. The idea behind this mechanism was to use worker's skills in determining their rewards,
and we used the Kappa coefficient to evaluate worker's agreement. After designing this mechanism, we
use game theory to analyze the mechanism and determine the minimum possible reward for each task
category. We prevent system failure by encouraging the workers to be high and quality participation.
Also, we manage the system's financial resources by allocating the least necessary financial resources
to the workers. This mechanism's design leads to an increase in the participants' accuracy and,
consequently, to an increase in the human computation intrusion detection system's accuracy in
identifying new attacks and reducing their false alert rate.

Keywords: Incentive Rewarding, , Human Computation, Game Theory, Intrusion Detection, Kappa
Coefficient
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Fast and accurate concept drift detection from event logs

Abstract

In organizations and large companies that are using business process management systems (BPMSs),
process model can change due to upstream laws, market conditions. BPMSs have flexible to these
changes. Effect of these change are saved in storage devises and event logs; these changes are
sometimes applied suddenly or gradually on the event logs. Changing the season or starting a new
financial term can be a factor to make these changes. This change is called concept drift in business
process model. On time detection and recognition of process concept drift can affect the decision
making of managers and administrations of systems. An analysis of the event logs in BPMS allows
the automatic detection of the concept drift. This paper presents an innovative method by introducing
a modified distance function to identify the concept drift. Experimental results were performed on 72
datasets in the research history, which included 648 concept drifts in 12 different types. It shows that
the proposed method detects 98.18% of the drifts, while the proposed method is much faster than
other state of the art methods.

Keywords: Business process management systems, Process mining, Concept drift, Process drift
detection
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Textual analysis of central bank news in forecasting long-term
trend of Tehran stock exchange index

Abstract

Financial markets have always been under influence of media news; therefore, text analysis of news is
considered as an effective method of stock exchange forecasting. Research in this context has been
conducted with the help of information retrieval techniques, in which high frequency words in a document
that appeared sporadically in the whole corpus received higher weight than others. In contrast, the words
which appeared in many news of a corpus, during a certain time, indicate the importance of an event. In
our research, to address this contradiction, a new technique of assigning weight to influential words of
news is presented. Financial news of Iran Central Bank (CBI) and actual data of Tehran Stock Exchange
Index (TSEI) in the duration of 2005 to 2020 AD were utilized to evaluate the proposed method. The
empirical results show 64% and 41% accuracy of trend prediction when TSEI moves upward and
downward respectively and about 10% decreasing in Mean Absolute Error (MAE) to compare with
prevalent techniques. While, the changes of the ratio between the number of positive and negative words
in news does not offer predictive or analytical evidences, our results show that, there still exists a
meaningful relationship between CBI news and TSEI fluctuations.

Keywords: Tehran Stock Exchange Index, long-term forecasting, textual analysis, word weighting.
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Improving performance of probe-based rate control mechanisms using
classification: evaluation on an experimental testbed for High Throughput
WLANS

Abstract:

MIMO technology offers a wide range of transmission rates for modern wireless LANs. In order to improve the
performance of the rate control module, statistical information on the history of state and usage of each transmission rate
is maintained at the MAC layer to help determine the rate at which future packets are sent. However, the great diversity
of transmission rates in the 802.11n and 802.11ac standards imposes an overhead for updating this information. In this
article, to reduce the state space of transmission rates while keeping statistics approximately up to date for each rate, a
method for clustering rates is presented so that when sending a packet over a transmission rate, statistical information
relating to all the rates belonging to the same cluster is updated. As a result, statistics for a greater number of rates can be
updated even when sending a fewer number of packets. We implemented our proposed mechanism in the Linux kernel
environment and evaluated its performance under different conditions on an experimental testbed deployed in our research
laboratory. The results show that the proposed method outperforms the de-facto Minstrel-HT rate control mechanism in
terms of throughput and number of successful transmissions.

Keywords: Rate adaptation, High-Throughput Wireless LAN, Real Testbed, Classification, Minstrel HT,
CRA.
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The aware genetic algorithm of the best member, applied to graph coloring
and metric-dimension of the graph problems

Abstract:

Genetic algorithm is one of the most famous methods for solving Combinatorial Optimization Problems. It
had various applications in different field of studies such as Electronics, Computer Science and Mathematics
and still has. In this algorithm, the population members which contribute for producing the next generation
are selected according to their fitness values. The combination of the members is through Crossover Operator;
And in some versions a few of the best members migrate to the next generation directly. Normally, the weak
members of population may participate to the next generation. In this study, the combination operators are
aware of the best member of generation; Only those child which are as good as the best member, are allowed
to form the next generation. The proposed method is applied on graph coloring and finding metric-dimension
of graph problems. The results are compared with the common genetic algorithm. Experimental results shows

the superior performance of the proposed method in comparison to common genetic algorithm.

Keywords: Genetic Algorithm, Metaheuristic Algorithms, Metric Dimension of Graphs, Graph Coloring
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Abstract

Since methods for sequencing machine learning sequences were not successful in classifying healthy
and cancerous proteins, it is imperative to find a way to represent these sequences to classify healthy
and ill individuals with deep learning approaches. In this study different methods of protein sequence
representation for classification of protein sequence of healthy individuals and leukemia have been
studied. Results showed that conversion of amino acid letters to one-dimensional feature vectors in
classification of 2 classes was not successful and only one disease class was detected. By changing the
feature vector to colored numbers, the accuracy of the healthy class recognition was slightly improved.
The binary protein sequence representation method was more efficient than the previous methods with
the initiative of sequencing the sequences in both one-dimensional and two-dimensional (image by
Gabor filtering). Protein sequence representation as binary image was classified by applying Gabor filter
with 100% accuracy of the protein sequence of healthy individuals and 98.6% protein sequence of those
with leukemia. The findings of this study showed that the representation of protein sequence as binary
image by applying Gabor filter can be used as a new effective method for representation of protein
sequences for classification.

Keywords: Converting protein sequence to image, Gabor filter, Convolution Neural Network, Protein
classification.
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Modeling and simulation of the central generator of the pattern to produce
curved-linear motions in the snake robot

Abstract

With the advancement of science and technology and the importance of using robots, the need to use
automated systems seems essential. Since most applications of snake robots move in unfamiliar and
sometimes complex environments, there is a need to develop different control methods for them. The
product of the integration of the two sciences of neuroscience and robotics, are motor neuron producers
known as model central generators, which is the problem of producing motion in the robot. In this paper,
we control the movement of a snake-like robot with a central pattern generator (CPG) that is able to
produce coordinated patterns of output signals with different frequencies. For this purpose, it is
necessary to model the snake robot first and then apply control Be. In this paper, the control of robot
motion control in two modes of open loop and closed loop for CPG network is presented. At the same
time, this study with simulations shows that the lower the level of stimulation and the lower its level,
the lower the frequency of motion production and vice versa. Then, the effect of CPG models, which
are used as neural networks, is simulated in motion control. In this paper, the remarkable point in
comparison with other controllers is that in the central generating neural networks, the pattern of simple
signals is sufficient to stimulate and induce the movement of robots, which is shown in the simulation.

Keywords: Central pattern generator, simulation, snake robot, neural control.



Quarterly Journal of
Iranian Communication and Information Technology No. 43-44, VVol.12, March- September 2020

Assessing e-government readiness at the level of Iranian government
organizations (Case study: Tarbiat Modares University)

S. Haydari”, G. Montazer™

Abstract:

Given the fact that universities are known as the pioneer of progress and innovation in society,
the expectation of e-government maturity in universities is higher than in other government
organizations. Given the high capacity of human capital, universities have the ability to adapt to
e-government sooner than other organizations. To meet these expectations, the e-government of
universities and higher education institutions must be continuously evaluated. In this paper, in
order to design a model for assessing the readiness of e-government at the level of government
organizations, a model has been extracted that includes "organizational-Affiliated" and
"independent of the organization" indicators. The order of importance is: "Technological
Infrastructure™, "Monitoring, Support and Coordination™, "Trust", "Executive Policy and Law",
"Human Resources”, "Digital Culture”, "Integrity" and "Budget”, as well as the " National
Infrastructure™ index is considered as an independent indicator of the organization. In the field
study, the model was used to assess the readiness of e-government at Tarbiat Modares
University..

Keywords: E-government, E-government readiness, University, National Model, Tarbiat
Modares
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An efficient method for detecting phishing websites using data mining on web
pages

*M. Baharloo  ** A. Yari

Abstract:

Phishing is regarded as a kind of internet attack on the web which aimed to steal the users’
personal information for online stealing. Phishing plays a negative role in reducing the trust
among the users in the business network based on the E-commerce framework. therefore, in this
research, we tried to detect phishing websites using data mining. The detection of the outstanding
features of phishing is regarded as one of the important prerequisites in designing an accurate
detection system. Therefore, in order to detect phishing features, a list of 30 features suggested
by phishing websites was first prepared. A new idea based on two steps: feature selection and
feature extraction, has been proposed. To evaluate the proposed method, the performance of
decision tree J48, random forest, naive Bayes methods were evaluated on the reduced features.
The results indicated that accuracy of the model created to determine the phishing websites by
using the two-stage feature reduction-based Wrapper and Principal Component Analysis (PCA)
algorithm in the random forest method of 96.58%, which is a desirable outcome compared to
other methods.

Keywords: Internet attack, Phishing, Data Mining, Feature Selection, Feature Extraction.
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Increasing the Amount of Data and Reducing the Cost of Using Network
Coding in Wireless Sensor Networks

*E. kharati

Abstract:

This paper presents an optimization model to increase the amount of data collected and balance
the bandwidth consumption of the edges and uses network coding. To solve this model, the dual
method is used and to calculate a lower bound and find the optimal answer and point in the
optimization model, the Karush-Kun-Tucker condition is used, which requires calculating the
derivative of the Lagrangian function with respect to its variables. Solving this problem and
equations in polynomial time is very difficult, time consuming and almost impractical due to the
involvement of different parameters and limited resources of wireless sensor networks with a
large number of nodes, so to solve this problem, a distributed and iterative algorithm is proposed.
It uses the sub gradient method and the network flow separation method. The effectiveness of the
proposed model and algorithm has been investigated by simulation in terms of number of source
sensor nodes, Lagrangian coefficient and step size. Up to 23% of bandwidth consumed, average
network life and energy consumed.

Keywords: Wireless Sensor Networks, Network Coding, Optional Route, Bandwidth.



Quarterly Journal of
Iranian Communication and Information Technology No. 43-44, VVol.12, March- September 2020

An Improved Method for Community Detection in Dynamic Social Networks
Based on Label Propagation and Modularity Optimization

*M. Sattari **K. zamanifar ***HR. Naji

Abstract:

Community detection in dynamic social networks is one of the most important research topics
that has been considered in recent years. There are various approaches to detecting communities
in dynamic social networks, among which the label propagation approach has chosen due to
simplicity and efficiency. This approach involves many methods that are often random. Among
these methods, LabelRankT(Time) is a deterministic method. Of course, this method also has
problems, one of the problems is that when a node wants to join a community, the internal
structure of that community is not considered. So, for solving this problem, a greedy approach
has been used to improve the label publishing approach. The proposed approach and other
evaluated methods are tested in real and Synthetic datasets. The results show that the proposed
method has performed relatively better than the other methods in terms of accuracy and
modularity.

Keywords: GreedyLabelRankT, LabelRankT, Label Propagation Approach, Community
Detection, Dynamic Social Network
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Using a multi-objective optimization algorithm to allocate tasks in cloud-
based systems to reduce energy consumption

*S. Tabaghchimilan ~ **N. Jafarinovimipour

Abstract:

Due to the increasing demand for business in the web environment, the variety and number of
services have increased. As a result, large-scale computing data centers have been created that
increase costs and electrical power. Inadequate and inefficient cooling systems not only overheat
the resources and reduce the devices' service life but also produce carbon, which plays an
important role in weather conditions.

Therefore, it is necessary to reduce the total energy consumption of these systems with
appropriate methods. In this research, an effective method of energy resource management in
virtualized cloud data centers is presented. In addition to reducing energy consumption and
operating costs, it has also increased the quality of services. This study presents a resource
allocation strategy in cloud systems to reduce energy and implementation costs and examine its
application in the cloud computing environment. The simulation results showed that the
proposed method could reduce the average energy consumption up to 0.626 kwWh compared to
NPA, DVFS, ST, and MM methods. Also, the need for migration and SLA violations are
decreased.

Keywords: Cloud Computing, Energy Consumption, Job Allocation, Multi-Objective
Optimization Algorithm
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Incentive Reward Mechanism for Human Computation Intrusion
Detection System Based on Game Theory

* .YLor Mohammad Hassani Esfandaghe ~ ** M.Ghayoori Sales

Abstract:

Despite the tremendous advances in the design of human computation systems, most of them
suffer from low or low-quality contributions, and a high percentage of them fail. The success of
these systems mostly depends on the behavior of people who participated in the system. Because
human computation systems involve small work units, and each work brings little benefit to the
participants, humans exhibit desirable behavior if they are well motivated. In this paper, we
investigated this issue in the human computation intrusion detection (HCID) system. Our goal is
to design a mechanism to get tasks done by experts with the utmost effort and accuracy for the
lowest possible cost with a high percentage of participation. After choosing the appropriate
motivation, we design the reward incentive mechanism for this system. The idea behind this
mechanism was to use worker's skills in determining their rewards, and we used the Kappa
coefficient to evaluate worker's agreement. After designing this mechanism, we use game theory
to analyze the mechanism and determine the minimum possible reward for each task category.
We prevent system failure by encouraging the workers to be high and quality participation. Also,
we manage the system's financial resources by allocating the least necessary financial resources
to the workers. This mechanism's design leads to an increase in the participants' accuracy and,
consequently, to an increase in the human computation intrusion detection system's accuracy in
identifying new attacks and reducing their false alert rate.

Keywords: Incentive Rewarding, , Human Computation, Game Theory, Intrusion Detection,
Kappa Coefficient
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Fast and accurate concept drift detection from event logs

*M.Yaghoubi  ** ASebti  ***S.Karbasi

Abstract:

In organizations and large companies that are using business process management systems
(BPMSs), process model can change due to upstream laws, market conditions. BPMSs have
flexible to these changes. Effect of these change are saved in storage devises and event logs;
these changes are sometimes applied suddenly or gradually on the event logs. Changing the
season or starting a new financial term can be a factor to make these changes. This change is
called concept drift in business process model. On time detection and recognition of process
concept drift can affect the decision making of managers and administrations of systems. An
analysis of the event logs in BPMS allows the automatic detection of the concept drift. This
paper presents an innovative method by introducing a modified distance function to identify the
concept drift. Experimental results were performed on 72 datasets in the research history, which
included 648 concept drifts in 12 different types. It shows that the proposed method detects
98.18% of the drifts, while the proposed method is much faster than other state of the art
methods.

Keywords: Business process management systems, Process mining, Concept drift, Process drift
detection
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Textual analysis of central bank news in forecasting long-term trend of
Tehran stock exchange index

* M.Hashemi ** M.Rezaei ***M.Kandi

Abstract:

Financial markets have always been under influence of media news; therefore, text analysis of
news is considered as an effective method of stock exchange forecasting. Research in this
context has been conducted with the help of information retrieval techniques, in which high
frequency words in a document that appeared sporadically in the whole corpus received higher
weight than others. In contrast, the words which appeared in many news of a corpus, during a
certain time, indicate the importance of an event. In our research, to address this contradiction, a
new technique of assigning weight to influential words of news is presented. Financial news of
Iran Central Bank (CBI) and actual data of Tehran Stock Exchange Index (TSEI) in the duration
of 2005 to 2020 AD were utilized to evaluate the proposed method. The empirical results show
64% and 41% accuracy of trend prediction when TSEI moves upward and downward
respectively and about 10% decreasing in Mean Absolute Error (MAE) to compare with
prevalent techniques. While, the changes of the ratio between the number of positive and
negative words in news does not offer predictive or analytical evidences, our results show that,
there still exists a meaningful relationship between CBI news and TSEI fluctuations.

Keywords: Tehran Stock Exchange Index, long-term forecasting, textual analysis, word
weighting.
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Improving performance of probe-based rate control mechanisms using
classification: evaluation on an experimental testbed for High Throughput
WLANS

* A.Ghalibaf ~ **M.Nasiri  ***MH.Daeli ****M.Sakhaei

Abstract:

MIMO technology offers a wide range of transmission rates for modern wireless LANSs. In order
to improve the performance of the rate control module, statistical information on the history of
state and usage of each transmission rate is maintained at the MAC layer to help determine the
rate at which future packets are sent. However, the great diversity of transmission rates in the
802.11n and 802.11ac standards imposes an overhead for updating this information. In this
article, to reduce the state space of transmission rates while keeping statistics approximately up
to date for each rate, a method for clustering rates is presented so that when sending a packet
over a transmission rate, statistical information relating to all the rates belonging to the same
cluster is updated. As a result, statistics for a greater number of rates can be updated even when
sending a fewer number of packets. We implemented our proposed mechanism in the Linux
kernel environment and evaluated its performance under different conditions on an experimental
testbed deployed in our research laboratory. The results show that the proposed method
outperforms the de-facto Minstrel-HT rate control mechanism in terms of throughput and
number of successful transmissions.

Keywords: Rate adaptation, High-Throughput Wireless LAN, Real Testbed, Classification,
Minstrel HT, CRA.
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The aware genetic algorithm of the best member, applied to graph coloring
and metric-dimension of the graph problems
* M.Amintoosi ** H.Ezzati

Abstract:

Genetic algorithm is one of the most famous methods for solving Combinatorial Optimization
Problems. It had various applications in different field of studies such as Electronics, Computer
Science and Mathematics and still has. In this algorithm, the population members which
contribute for producing the next generation are selected according to their fitness values. The
combination of the members is through Crossover Operator; And in some versions a few of the
best members migrate to the next generation directly. Normally, the weak members of
population may participate to the next generation. In this study, the combination operators are
aware of the best member of generation; Only those child which are as good as the best member,
are allowed to form the next generation. The proposed method is applied on graph coloring and
finding metric-dimension of graph problems. The results are compared with the common genetic
algorithm. Experimental results shows the superior performance of the proposed method in
comparison to common genetic algorithm.

Keywords: Genetic Algorithm, Metaheuristic Algorithms, Metric Dimension of Graphs, Graph Coloring
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Converting protein sequence to image for classification with convolutional neural
network

* R.Ahsan ** M. Ebrahimi *** R.Dianat

Abstract:

Since methods for sequencing machine learning sequences were not successful in classifying
healthy and cancerous proteins, it is imperative to find a way to represent these sequences to
classify healthy and ill individuals with deep learning approaches. In this study different methods
of protein sequence representation for classification of protein sequence of healthy individuals
and leukemia have been studied. Results showed that conversion of amino acid letters to one-
dimensional feature vectors in classification of 2 classes was not successful and only one disease
class was detected. By changing the feature vector to colored numbers, the accuracy of the
healthy class recognition was slightly improved. The binary protein sequence representation
method was more efficient than the previous methods with the initiative of sequencing the
sequences in both one-dimensional and two-dimensional (image by Gabor filtering). Protein
sequence representation as binary image was classified by applying Gabor filter with 100%
accuracy of the protein sequence of healthy individuals and 98.6% protein sequence of those
with leukemia. The findings of this study showed that the representation of protein sequence as
binary image by applying Gabor filter can be used as a new effective method for representation
of protein sequences for classification.

Keywords: Converting protein sequence to image, Gabor filter, Convolution Neural Network,
Protein classification.



Quarterly Journal of
Iranian Communication and Information Technology No. 43-44, VVol.12, March- September 2020

Modeling and simulation of the central generator of the pattern to produce
curved-linear motions in the snake robot

*Y.Pourasad  ** M. Vasegh

Abstract:

With the advancement of science and technology and the importance of using robots, the need to
use automated systems seems essential. Since most applications of snake robots move in
unfamiliar and sometimes complex environments, there is a need to develop different control
methods for them. The product of the integration of the two sciences of neuroscience and
robotics, are motor neuron producers known as model central generators, which is the problem of
producing motion in the robot. In this paper, we control the movement of a snake-like robot with
a central pattern generator (CPG) that is able to produce coordinated patterns of output signals
with different frequencies. For this purpose, it is necessary to model the snake robot first and
then apply control Be. In this paper, the control of robot motion control in two modes of open
loop and closed loop for CPG network is presented. At the same time, this study with simulations
shows that the lower the level of stimulation and the lower its level, the lower the frequency of
motion production and vice versa. Then, the effect of CPG models, which are used as neural
networks, is simulated in motion control. In this paper, the remarkable point in comparison with
other controllers is that in the central generating neural networks, the pattern of simple signals is
sufficient to stimulate and induce the movement of robots, which is shown in the simulation.

Keywords: Central pattern generator, simulation, snake robot, neural control.
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