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Design and Test of the Real-time Text mining dashboard
for Twitter

Saeed Rouhani’, Tahereh Pezeshki & Babak Sohrabi
Department of Information Technology Management, University of Tehran, Tehran, Iran

Abstract

One of today's major research trends in the field of information systems is the discovery of implicit
knowledge hidden in dataset that is currently being produced at high speed, large volumes and with a wide
variety of formats. Data with such features is called big data. Extracting, processing, and visualizing the
huge amount of data, today has become one of the concerns of data science scholars.

The impact of big data on information analysis can be traced to four different parts. The first part is
data extraction and processing, the second part is data analysis, the third part is data storage, and finally the
visualization of the data. In the field of big data processing, in various studies, different categories have been
presented. For example, in the studies of Llashim et al., big data processing is divided into two categories.
These two types are: batch and real time. These two categories of processing, which nowadays are standard
in any comprehensive big data solution, also have been introduced in Abawajy studies: batch processing is
related to offline processing, and real-time processing is usually used to analyze the streaming data without
any need to storage of data on disk. As data flows from various sources, the data is analyzed and processed
rcal time, for immediate insight. As today's world is rapidly changing and survival in today's compctitive
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world requires instant decision-making based on flows of data, strcaming data analysis is becoming
increasingly important.

On the other hand, onc of the great valuable sources of strcaming data is the data generated by social
networks’ users such as Twitter. Social networks data sources are very rich sources for analysis as they
come from the opinions and opinions of their uscrs.

As discussed earlier, and since previous studies such as Flash's studies have focused more on batch
analysis (offline data), this study has attempted to investigate a variety of tools and infrastructures related to
big strcaming data, and finally dcsign a real-time dashboard based on Twitter social network streaming
data.

The following article addresses two research questions: 1) How to design and implement a real-time
dashboard based on social networks data? 2) Which ditferent configurations are best suited for real-time
dashboard analysis and visualization?

In other words, the purpose of this article is to provide a solution for extracting and visualizing Twitter's
social network streaming data by deleting databases, as an examples of big data real time analysis. In this
research, we used Twitter streaming data as an input, Apache Storm as a processing platform and D3.js as a
visualization tool.

Finally, the designed dashboard was cvaluated using Design of Experiment method and other statistical
tests in various types of Apache Storm configurations and cventually it was proved that the dashboard is
real time with an average response time for 1 minute and 30 seconds.

Keywords: Big data, visualization, real time dashboard
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(Table-2): Components and features of real-time dashboard
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(Figure-1): Rescarch Process




i N an

\b),’.&b e)|9c).b Ls)Ln&n (Y—JS.Q)

(Figure-2): Schematic architecture of the dashboard

Loy TO ol 3 sy Sba sbesl
g Bl 5l e g ead zl5e) Streaming API
2 T ol 5o D3js b gilogs,a 5 pypmel (2]
Slsme (Ll sy st ey e 85l
D3l ge 09 oyt g2yl das ) )edls
s a8bobyr sy JB5ly (B)led s g5l
o3l s, L el (taled
sbomy GLURL o83l Gojles psd o5l
ol
bl Gtaled 5 STt oty 8l spges (o5l

6L{eURL Qtfj'S up)t.o.fb pgd ‘53._{)&..: .>J5.,..i:l.>
Ol slocnst o3ly 2 B9
el ) S 4 (25,5 bagy )l ) a5y sl

uibiertniyiofan

oL

S

S g7 (W 5ly ot 1 (599 b 3 )gaiild
o3lg 2l 59, b LT (uled g adlipyl >

Lgfi d‘wLo.l 9 [FYE Y U”}“"‘“*’ ‘_Jél-: Pow .59-1)“-'*'

oily sl ey b

FY by F 6L 1A Jle




Pargs oelaial Ak ke Jukoxs KM 3 pguibls yinslo T 9 (Alsb

S3999285 st 5 BT Uss ol 31 (g 4l Yo oo U85

2 51 g 48U B o PS5 S5895385 sl pladl . B
il rar 'l Jolre (V- JS2)

(Figure-3): Visualization implementation steps

[FYCANYY &@3‘5 O ,b KPY o g FE VT H 2 bod 1 (F- ISS)
(Figurc-4): A closc view of the parsed Tweets dashboard

FY ool F6Ld WWAA Jlu



Cnpi aled gl ranking iy Sds amlpo
RN CE I g (P TRTIG R

saly lid gilugmar gy (F 9 1) slo sl o
CMaz il asios (F) U5 50 a5, gb len el 00
SR8 L g 0sd S ploijle 3ly 4 Cngs 2

Q}...J(SA soly u.uJLu L)‘ Sl .o)‘j ).b &9y 2

byl -¥-0
sadl il b ollas asle lael ese 5l e
Al a8 snh cent amgi ol [24] lgs 8 5 [22,23]
sad b plej Glime el S50 slas il b))
el e wgbige plawl b S8y U g Wy )
gy (20 SN 5 Gragh onl o gl See
= I Y B SO R L SRV R FS S S S e 2
oo Gl o ad edlital gl sl 53 ol Gl
03 02 P9y 59 3 ot silwosly 3)slo b5 sl
W3l 50
2 o g ol eadde loj Glime hniwe
Syemiils o ol B o el
0 S 2l 5l eadidie (loj Glie lomine

2Sjeile pechy ol b

Mg 5l eadde Bl e Gl ) By
2y5rls 53 lalai b g )0 lsiome

G 05,5 Gl Sl 3 S By 0
baxe (6395 e gl Sy pate gy
Sl ks B o)S erlys 2 sloga 1, sl
Sl 5l o st eale Sib eadsl )8 Cles
o Glyme ook paibb S Y plej g3k Sy
Sl gy gy p I G Al sl din (p)8
s 9 4880 Sy Gloj ojl gt wgake Sy o)k (i
s SSl 0 w3l o bl e cesey 4l
cloy cadl A e b e S s 28
Sy salgs o8 LB ol edsliinsa

sl 5l eas Gpe ploy Gliee (Roma Y s
S ygeals j0 ool iolad U (gause Sy

Ry Ao 8 e s Sl e e O
R FR I N

S0 Giluosly bise e ) S

bl S e Gagh Gl g0 pmg SO
oS by slp el Lesdls Sy lp pye
Of pedlio 4y paise glo)lal il Col 23V gute Sy

PR

w5 )le pysiel (Ul (B3l pyily sl il el
Lo ol <8l s aiby ll Tacdy 5 'olod |
S 2l siba sleeisfl bods 5 axils onge
ol gl p3Y aS 6 K0 pogie aiS e |yl ool
Sxiaog S el Tl saheg S el o)lal ol i
s |y il 5 Sl Ty g oy Ll 0525 (0l >
Se &5 bz saneg)S 5 98 gl oal 3 djleee
Shuffle ¢ All grouping :3l o be 3,5 |18 Jbs)

.grouping

Wby plos cwlw o b= All grouping >
oLy Shuffle grouping,e Ll wel (o 355 lalds
0l i Sy lby pulpe js Bola ok e esls
olael lacdy 51 SO 2 a4y conl sal pedl a5 5 sbay
s lacdy 5 bl Colgys sd o)y flahl 5l Sl
5o Oleds iabis same S 1) il Jlasl ey
Fhl e b Gl eyl ilans plos e Sy
Sosls 5l slaiged (pgd 5 Condu (53 L )0 el p g5l
slp 5 ol gzl sl Streaming API vy oo
iz S 3 el L o, 2T Lgs il
Ol Ghled eyl szl sl b Gl
el Bl by Sl > slacg e (Word Count)
o eddedilem HI5le slaes B ilad o ol oulys
Uyl o] 5)la Culydye 5428 S & e gam oK
igheo jpaa DIJs by ol Jlowi i 5 0ud

i slaiges b3 by, les p pges ggnyls 5

@ij .Ia....aj:v. L)‘:’)b)) lef 39 oy Z‘;.‘)L...A‘ ):.:.)93. L;mel_\
b b g Sy 0 Lokl by eyl
33 Gl Golite glacdss 6,584 o gu0, Sy Oglas
Al g S 25 B St (0 )lads e gl 0
awl 00l Cogg (TopN) slauin o VL fails )5

! Spout

2 Bolt

3 Strcam grouping
4 Tasks

* Tuples

Y ela ¥ o)l VAN JLo




6 30.17 6 2172 6 18.22 sen sl ol U] eome S ol is HO
£ 7 207 o T T 1706 Fhe b 0o p pogsl (2l ke S Dl ks
1 g 28.19 8 18.95 8 21.56 AN
.y 9 26.97 9 2346 9 18.74 i sl L T ems ol st HA
= 10 27.32 10 2234 10 20.22 Py b Olos g postel bl st Ry Sliads
3 Avg | 27464 | Ave | 20621 | Avg 21097 IRWAT
s H
;J YL slaans b w9 ped Ly, GBS sl
)

S s ool e el o )
uL:la)i 35 & tSmebb Lu,..il.aj 39 E—.’.LL’ C‘).z;..u‘ )'l o

Word
Count

URLs
Parsing

TopN

Time(s)

Time(s) Time(s)

1 64.28 1 25.10 1 31.26 8pss lsle 5 3 )ly 9,8 sadgS =i yaml (yge3l bl sl
2 26.51 2 27.42 2 32.02 . . L o ettt
Y 233 ool 0,0 bdow el Lo suul statistics
3 33.16 3 2285 3 29.42 5O I eGP 2 °
4 29.42 4 24.17 4 32.23 slanl jo zuhe (gane,Sn b Lioleyl lan) cwl Jlos
5 26.44 5 24.32 5 3512 _ o i ) .
6 33.03 6 2614 | 6 29.53 @l g oo bl b o0 olasi 4y gl 4w o gl e
7 3122 7 27.13 7 27.76 . ol o ool iules (F A
(GH0 s e fCwl 00 0010y ) Jouz o
8 27.09 8 25.67 8 28.08 = = Jooz <
9 26,46 9 2426 9 31.09 a2l o sl 1) sune Sy g esle puii 1) psinl (2L
10 3115 10 25.02 10 27.44 . .
) L) come S 3 P oS o 1>l LY
Avg | 32848 | Avg | 25208 | Ave | 30.405 Porl TR SR P et 2978 oS (o0 12,0

L1y oaelcamsdy oledol Wb gl #l 5l 3 el ol (@) IS5 5o

N3 s y50 SPSS Jl38la s 0 T (g bl (5538 (505
2 e HO 45,8 a5 seo 0 sl Jols bl g oolo

55 gal g~ iyl (59031 (V= Jgu)
(Table-3): Smirvov-Kolmogorov test

Piargs Helaial Al ke Judss KipaM 3

) = o VARO00001 | VAR00002
9 o J“::’.L’ J?'>L’ UL°) » LE"Wc)S“‘ "")‘*"-"-’ )ﬂ"l‘ pos N 30 30
oibesl cul acdls plas s b andl wes o 5, HT a5 2 Normal ]\g:jn 23.0573 30.74
V- " . . s . - - ‘.a.b * - ~
sile oo slefl 2l 5 008 sz | by oloj Parametenst | [ S | 380498 | 6832
. f : . w et s e 35 >
el odg =y )‘ E)b Ctad s J‘l’U C"l“" [ Most Extreme I;Ezil::: :4; 23:
) Joozr 0 byl 5l ol mll Jlasla Differences =0 ative | 115 ~231
leaw! Test Statistic 155 295
Asymp. Sig. (2-tailed) .063¢ .000¢
L3l Jele gl asds :(F-Jgaz)
able-6): Summarv of the results of the evaluation
e Giles] L shuffle iy ot \
B B l T all groping 4 grouping ' b
e S b tatesl plol o 05 b (Lo lovl f
bl s leglallaggd | all e lal b ajgad
shuffle grouping grouping

pogil 2T (G300 5t 50 pondd (8- JS2)

sy 3l ol Sl 2L s (Figure-5): Changes in Apache Storm configuration

i) sl

Strcaming APT Strcaming APT

S S b sawe S @2l Sl e Jolo il

b Jolge oSy sla ! O sla)
Sslbojl e 5 Golme Goble | i 9 gl (rile ol 000l (@) gazr 5o 55 4zl ks
N oS
" shuffle Juail b gadse ) :(F— Jga2)
2550 Jolge byl oo,y all Lol gane Sy Table-4): Topology with shuffle groupin
s Lo 31 shuffle groupin rouping
o grouping e Word | . URLs | .. e
Seach il C " Time(s) Parsi Time(s) p- Time(s)
B el (G st e bl Sy g Sl ~oun arsing
(G3olai) L8 plS et Sl 2 oSd S35 1 27.04 1 1887 | 1 21.76
2 29.36 2 21.27 2 20.89
o Ave(Latency)= | Avg(Latency) = 3 2371 3 19.15 3 22.43
& 23.06 29.487 4 2597 4 18.63 4 27.36
S 26.44 5 22.53 5 21.83

FY 2l F ol WWAA JLo

1 Design of experiments (DoE)



(sl ool ool oypils gl galed gly yine
ilwosly g (>l Jlai 3,00 S5 5 gl ol
Gl Gyl Joe by (5US slaais g s
S R v S -5
ol (Ul oSy o et by A850 50
aalyss 18 Sl o 0yetls el el )
s |y 5 ypetls azé Salonl sla ol Canl 28 03,5
shelse 5 03,5 oy ooty isles 53 U e L5 5
ol wibadd ad Sl o aledbl cos ez
L ooadgiluosly 5 (Ll opgmile cutls LBl s o
s S o D3 5 gl (2L sl 5l eslinnl
20 ol oSl b ol anl g ooyl bl
el oIl Sl Slegaiajls sl pmgaiBoSy

S 75 ami -V
osly slp ojapel a5 (g3l 5l eclaial L agh cpl o
G5l gl oo ike oD o o, 55l
5 b sy sl 4L sleesls Jld gl
Joeoletal Losdd b ojeih Ll gludigal
OO,k a5 1, Ghegi Saw walalxl slaoll
a5 iegh o Cawdl Wb Ll w S ol W 3 el
a5 sl glacgsgaze glyls g ooad JulS 0 8 oo plaxil
Gt S 25 eeslst ey 1l sl s
pos g sy ol b CGlegh nl 5 plecassase
slaz Jad GLAPL 1,5 g Xug firehose 4y ow,iwd
S 1y oals 5l slaiges as Streaming 4> § REST g4
JUSVELSRR PG IPELE.L gURY XU B I LR CE X PR I
et (ol aly e Sl pilies e firchose
635 slaesls 31 ool coslyl il igsy (ol o
G & et Gilwesly alp by Ll sy,
o) 5o bousgase 0 5l a3 aleesls
oM (sl &5 plaShis w5 S el G gy
£ 5 55 S sl g s o8 alnesls a5
Csh ol o esly o> e 5 wiad Sl il
ks il e lp e ol oazs a5 LS o
5 oads osliiul ol slaw ¢ Ko ald sl 65X
S ol oiex yo geliesls glag oSl 1 solal
Odazse g Gegh bl 4 axg LoCinl oo

lp & cud coenl P S pl @ axy

lg WL‘-" )lf‘ gb’djl oébo}l_f 6[.&7& ol) Lg)‘Lﬁ:oaLi
silwesky spl (e 51 Phl Sue 4wy
5 ol o3ly il axsi b 1n) s se smne
Sl sals o900l T 4 by pe sla Shns bl ki
5 03la MU 5l s zlpal 5 Jelow @ pin 4 o 5ls
olesed wslo ST Ll 4 5hs ialiel b el asezsys
5 a5 Olwidy sl o) 5 boylpl 0g3dl55, o el
Bap 9> b Gidgh (ol [0 e 00l NS sl Lo
aS oyl (LT e S50 8,5l S glusels
Ad bl ol 1 Sk sla sl 5l Gl <Ll
o Ldes j0 45 05d o Ll &S5 cpl A ool Y Ll o
P ols adsi 5l e alolidl wols a5 sl 51 S je
Gly odls gilwonsd YRl wed o s g i
JUELE SIROVIRCE P S DU RSP VRV Y ] INWPIP N K-S IRTSE=
pafl (7ol b Gragn wble Godey slagtagy e
o3l msandy sl S, e ol SO sl sl {22,23]
o oy ol )0 5 ool ooliiwl Spark Streaming
&S5 pl G b bl ol ool ST Loy (05355 00
L Glesra sl 4 Gegn ol e & cll azy
URRahs 4 Cowl odad dlghs Ban g 0did o)lil sogas
:\31)‘ cblbow » ‘5_....;: JD- cl) \SJ oY []9] u:..lﬁ u.:.n‘:v...v
“9 Ja..u}: O\.\.\:‘udj‘)l LJ} e|) )\) as C_:aLm u.ﬁl L o
P SandS geesls 5l g 00gu olae oyenily (055,00

W PR c\lé)foﬂry

Lolw -F
JURTC o BN PR ECT{ S BNPUSIPIK SRR
SN 0 Ky p et eleain] slaaSi 09,6l a5 Lol
Slas) ;o 0 Ll slajls o batowl Folo o atsls o 3
zldl Gl e ol ) Ll Sledlbl plnls witus
S50 &y gods Sledbl sl il anbls A g5 Wb
Cope b obowss o | sl wls e bzl slaasls
Iy o] (ot &5 > a5 oaily ik Sl B,
wlosiyely plml Cuz 0 Ll 4 g wsle i)
O 387y dzmiye S S8 Sl g Sllee
Sheizl Al sleosls )l jrrgh pl o &S cl 3L

L Archived data

Y ela ¥ o)l VAN JLo




Pargs oelaial Ak ke Jukoxs KM 3 pguibls yinslo T 9 (Alsb

|5] L.Zhang, A.Stoffel, M.Behrisch, S. Mittelstadt, T.
Schreck, R.Pompl, S.Wcber, H.Last, D.Kcim,
"Visual analytics for the big data era—A
comparative review of statc-of-the-art commercial
systems", In Visual Analytics Science and Tech-
nology (VAST), ICLCL, 2012.

[6] 1. Hashem, [.Yagoob, N. Anuar, S.Mokhtar,
A.Gani, K.Khan, "The risc of “big data” on cloud

Inlormation Systems, 47: 98-115, 2015.
[7] T.Abawajy, "Comprchensive analysis of big data

variety landscape", [International journal of

parallel, emergent and distributed systems, vol.30
(1): pp.5-14, 2015.

|8] M. R.Bendre, V. R.Thool, "Analytics, challenges
and applicalions in big data cnvironmenl: a
survey", Journal of Management Analytics, vol.
3(3), pp.206-239, 2016.

9] B.Hu, "A Key-Value Based Application Platform
for Enterprisc Big Data", in IEEE Intcrnational
Congress on Big Data (BigData Congress), 2014.

[10] B. G.Tudorica, C.Bucur, "A comparison between
several NoSQL databascs with comments and
notes", Jn Roedunel International Conference
(RoEduNet), 2011, 10th, pp. 1-5.

[11] R.Cattell, "Scalable SQL and NoSQL data
stores," Acm Sigmod Record, 39(4), pp. 12-27,
2011,

[12] R. Hecht, S.Jablonski, "NoSQL. evaluation: A
usc casc oriented survey," In Cloud and Scrvice
Computing (CSC), 2011 International Con-
ference on 2011, 201 1,pp. 336-341.

[13] N.Leavitt, "Will NoSQI. databases live up to
their promisc?" Computer, 43(2), 2010.

[14] A.Corbellini, C.Mateos, A.Zunino, D.Godoy,
S.Schiaffino, “Persisting big-data: The NoSQL
landscape," Information Systems, vol.63, pp. 1-
23,2017.

[15] W.Ding, G.Marchionini, "A comparative study
of web search service performance,”
In Proceedings of the ASIST  Annual
Meeting, Vol. 33, pp. 136-140, Learned
[nformation, 1996,

[16] XJdin, B.W. Wah, X.Cheng, Y.Wang,
"Significance and challenges of big data re-
search,” Big Data Research, vol. 2(2), pp. 59-
64, 2015.

[171 R.Agrawal, A.Kadadi, X.Dai, & F.Andres,
"Challecnges and opportunitics with big data
visualization."  In Proccedings  of the  7th
International Conference on Management of
computational and collective intLlligence in
Digital EcoSystems ,pp. 169-173, ACM, 2015.

FY ool F6Ld WWAA Jlu

oy 5 2Lk Glr @3l sleskiin lacysgase
Bas 380 Olsl ) o be SO ok o el 3850 g5l
e 5 alble s)lane o (b wille >)b
Sl obaebl g aileles 515 5,90 (639)9 slvosls (om) p B2
Shi Syee ilo g ge A az gl deosly 4 SLiiews Jgax
I R e T
Solgsye bl gilwocly Gl sl lacslo s
$ dit (£oge o3OS el (atie oS sk las
e Ol 2 el 03 Lo yoiS (sl (oyasa
wAHdiss slools ¢ (Sl n) slacgogume JJoa o
I A el a1
A Gulplh el 35 D50 Sl sbolels
9o9a Wle o 03l M cans] sla eyl (slp Ay o
ety Aoz sblgy 5 a5l T 4 g o gl
ile Glegose ol slagiags ¢l lsiss bl 52
Gl sleesly slue 5 K5;0L 5008l (gilessly
(o g Sb sl 2S5 (s,ls slaglosle (sleesls)
653k lapi sl ale Sodz lapi ;e8! 12!
Gilwesky Fdes sloiin gl Gl Stb
aald IS sla il Lo sl eslanal b S5,000 8,580
wialisre mlie jlesls xiazd g oolatwl g Slalllas (5 7 las

)

8- References 2=y —A

of, aidi ol M glo Ll wupd iy [1]
[N VR I “53\79) 44?-/” ¢ )/)J/ 9 15),‘7["'5‘ "(5)'L”0J4‘;'
B I R N VER P VOV SO
[1] D. Loshin, Big Data Analytics, From Sirategic
Planning to Lnterprisc Intcgration With Tools,
Techniques, NoSQL, and Graph, translate by
Rouhani, Saccd; TTosscini, Somaych, 1394. Big
data analysis; roadmap [for implementation;
technology and tools.

[2] T. Kumamoto, H. Wada, T.Suzuki, "Proposal of a
system [for visualizing temporal changes in
impressions from tweets", International Journal
of Pervasive Computing and Communications,
Vol. 11,Iss .2, pp. 193 211, 2015.

13] X.Wu, X.Zhu, G.Wu, W.Ding, "Data mining with
big data." IEEE transactions on knowledge and
data engineering, vol.26(1), pp. 97-107, 2014.

|4| C.Snijders, U.Matzat, U. D.Reips, " Big Data: big
gaps ol knowledge in the f[ield of internet
science", International Journal of Internet Sci-
ence, vol.7 (1), pp.1-5, 2012.



S e 0dSLily el (2 g SSL
S5 Za ke 09 (oele Dl sie
Olpg olasls S pae suslasls Sl
w8 g bl shagh sleeje
sl (5550010 5 00l ST o (LS g

ol Oske lagl aalil), Sles

‘

bsohrabi@ut.ac.ir

[18] D.Gruhl, M.Nagarajan, J.Pieper , C.Robson,
A.Sheth, "Multimodal social intclligence in a
real-time  dashboard system.," The VILDA
Journal The International Journal on Very
Large Data Bases, vol.19 (6), pp. 825-848,
2010.

[19] B.Flesch, "Design, Development and Evaluation
of a Big Data Analytics Dashboard", M.S.
thesis, Copenhagen Business School, Denmark,
2014.

[20] O.Hoeber , M.Meseery , K.Kenneth Odoh
,Gopi, "Visual Twiller Analytics (Vista)
Temporally changing sentiment and the
discovery of emergent themes within sport event
tweets." Online Information Review, vol.40 (1),
pp.25-41, 2016.

[21] A.Weciler, M.Grossniklaus, M. H. Scholl,
"Situation monitoring of urban arcas using
social media data  strcams,"  [nformation
Systems-, vol.57, pp.129-141, 2016.

[22] B.Yadranjiaghdam, "Dcvcloping a Rcal-time
Data  Analytics Framework For Twitter
Strcaming Data.", M.S. thesis, Dept.Computer
Science, East Carolina Univ., USA, 2016.

23] B.Yadranjiaghdam, N.Pool, N.Tabrizi, "A
Survey on Real-Time Big Data Analytics:
Applications and Tools,” In Compurational
Science and  Com-putational  Intelligence
(CSCI), International Conference on, IEEE,
2016.

[24] P.Cérdova, "Analysis of real time stream
processing systems considering lateney"”, 2015,
Available: www.datascienceassn.org.

5 e Sln s g s
ool Sledbl gl o pas
sloojs> 5 olad dR&l o pas
s S G plal chagh
el gglSeals g oslo MW fulos
) el & le flagl asbl)) Slas

SRouhani@ut.ac.ir

20 1y 03 SMaos (K3 o alb
a8l u*"m)lf 9 (5*‘“1‘)5 éjﬁh
el 023,35 Sledbl (g 0ld i,
ohaml aBle 3y aagh ais)
Ol b Liys glag,slid 5 solaodIS

) Cawl Oyl L asbl), Slas

t.pezeshki(@ut.ac.ir

FY by F 6L 1A Jle




