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Algorithm 1 SUM Main Procedure

INPUT

D: database

MinU: minimum utility threshold

MazR : maximum value of reinduction counter
QUTPUT

HUI-set: set of high utility itemsets

B ORI R RY ORI R BRY R M) b e b e e e e
O~ D o WK = O W 00~ s WORY e

W W
= O

W W~ Wb WK -

[
[=

]
w

for each i € M do
Rindcntr(i) < Rindcntr(i) - 1
end for
for each T € D do
for each i € Tj do
if i€ M then
TID-1ist(TL;) + (Ty, U;)
TOtUtil(Tq:,) +— U;
Residue(R;) < MinU - T;
I'MB.P?; — (l) TL'.E)T?:)R?:)
TWU; < TU;
M ¢+ add(rMap;)
Rindcntr(i)+ MaxR
else
rMap; < get ResidueMap (i)
TL; < get TID-list (rMap;)
T; — T; + U;
R; «+ MinU - T,
TWU; <« TWU; + TU;
rMap; < (z, TL;,T;,R;)
Rindentr (i) < MaxR
end if
if TWU; >MinUtil then
SM «+ M = (U;)
end if
end for
end for
for all rMap; € SM do
HUI, + (rMap;, SM, MinU,sizeof (SM))
HUI-set +« HUI-set U HUI;
end for

NS

W (ST a3 015 oKl b Sy}

Sl JS Gl ool CllSS ol 09 o 9,08 Lastine 00l ol G (sl adgl Master map <G sl L SUM o 631
94 030565 ¢ sl 00 o0l (yLis Y w5l 50 45 jelailen g o (samainds FESIAUE MAPS ;I abgs 1o dcgos |



25w International Conference on
Information Technology,
Computer and Tel f—

ol st e T (02 g

Event Place: Thilisi,Georgia

[ www itctcont ir ]
I 25th International Conference on Information Technology,Computer and Telecommunication

PUBLISH IN JOURNALS  —— |NTERNATIONAL CERTIFICATION

b ¥ | Ol e g dgmals  SlENbI g )9L5

;S_;. FRWEERAY O)L» p.u—l R 6‘,) A..S‘SA u&w‘ J)‘g.a )‘ dlc\.c}w LS‘L-AJL»-MJ L.S‘)" 89,9 oslo oli;l.v B ‘) u.u..S‘).) R ‘;‘5—0.0

D58 o0 )9, 4 oIESIAUE MAPS il snd (Sl 0ls ol ;0 b 350 4 51 098 o a5l uasTeSIdUE MApS
LSLQ(;ES sk D' oo 3954 ools olf.ul.u a5 6 yob 4 Wg T N aaz gl STy sl glacgasma Sl Dosls olf.;l.; S sl
g sy 5130 )

weis ol N &5 dcgeme 0 X gosb D Lol osls ol5oL 10 YU (63,15 o8] acgormo o X oMl de gozme o 5101 S5
g algS rre (aiedgw ailiw] JBla> gl D' ess hows ools sS0L 50 YU (saiesge b oMl dcgaze G 5 X oK1

LN 5 acgome ;0 X 5 ails Vb gaiesge b oMl acgomme So D Lol ools s5oL ,0 X o0 dcgamme S 1Y S5y
YU garedge b oMl acgame G oss ools JBlas saiedgu ailiw] G (sl 5w D' oss s ools ol jo X o1 w0

S LN &5 acgame 10 X gainli D Lol sols oKl ;0 YU (soiesges b o8l acgorme o X o] dsgorme o ST:Y S5
UX 31 Lass ¢ 5154 anlys D' oot Joous eols ool 50 YU (soiedge b oMl dcgame o X oSl w04 oo ol UX IS
il odds et (gaiedga ailiw] PBla> b golus b 1555

o iS5 5l aas Sledlbl oS 5 sl 99290 MAStEr Map ;I SUM o651 wals ol0L 2,05 sla Sl 39,40 dwle sy
Guaz MBI LT AT WS o sy o 553l 05 o aBlS] 00ls oL 4y o ST 5l asx glacsazme a5 alKin S o colatul
S5 S 095 e aslsl Master Map « o1 4 s ,5e Lol 5 ot sl RESIdUE MaP <G wgzg & ygo 48 a3 b aijls 3954
Master Map e 095 o 35, 4 syaz Sldbl b g b5L abgy areSidue Map wil aisls sy ools ol o LS o]
59> 4 Master Map «cules s wisd iy (53900 o 5 2 JS stadges ol o bapia] (sladsgormo b 05 o <3 50 Toasms
B9 HolS 00 g, 4 ools oL (sl o HUI 5 80 dacgerme U ogd oo iulowy (SiT 5L O jg0 4 0uls

oold olf.'v.l.; Do ‘SLD‘S;LMJ)}S)JQ )é r&){é‘ 4.99.0.?“) bw)| basY

e Sl 0315 ol o b o] dcgame Gl 2 aye pS6 S et glS 9T o8 slasSUl 5T 51 (S5l sl
oS ola STy olaws 2STas olgie 4 0 ,ouy o3l .l ouls y ya5 00ls JSL o i ol o sl vame oW Ko led SO L)
g g0 iy 15 w39 18,5 A5 50 L pe U ogd el Ll o b S Bl il o] S

sae ol [ Ki Lol 05 s LS AT X Baz 5550 ;0 (6l 0l o Sl sl oL o e iiST l l Alss 4 jshailen. ¥
C0sd oo il oyt ojlal ESTas 4 gy e Slade 4

5500 Syl a4l o 2elS 0y SO T saze S K led wads Fy (ST 40 @01 AT s 50 cgdm ST e 0. F
Sl oz ojlul mSlas lade 4 o dase el i lels wams &, ST jo ol as e 5O (G ST e 0.0
5,5 oo 58 (MASter Map) Lol cuslss ;o bad e slapn ] s aSul 51 laebl jghite 4 S0 & jle 4y .00 o0

Sl il jao pf dass WIS Lo a5 @me;ﬂ 5l aws ol L g oo duwlne O 4200 GL‘”M-.’.T sazme ol olo )Xo jLels
5 gl oy ojlail gl oo Jaa> Lﬁp:\..)‘-‘- 009 39,4 g bla )l asas b aSTy Hal 039381 Jdo 4y 00ls oSl pa il 338 L
Sl b el (lgs oo 1y 0 ymey ojlail ol o ooliiwl gl a8 )3 Lo o lag e U ol wyas b juas p.';.ﬂ S ass!
eplos 5150 Judow aisle caijlo (95,9 slrosls jo Ol yoss 4y Caed YU Conlus @ jLs aS slaasl gl 0,5 odats 4ol

Slp e db ol b digd oo S ol CllS jo Dl puss a5 098 ol liebsl B oS solaiwl S o5 0,5y 03l S 5l lg5 oo



25 0 \ermstions confeenceon
Information Technology,
Computer and Tel icati

ol (it gl AT a2y § it

Event Place: Thilisi,Georgia

[ www itctcont ir ]
I 25th International Conference on Information Technology,Computer and Telecommunication

PUBLISH IN JOURNALS  —— |NTERNATIONAL CERTIFICATION

b ¥ | Ol e g dgmals  SlENbI g )9L5

S5 b Lawgie oz 05l0il SO 51 g5 co o g ,8 00,5 olKig 8 S ,0 DV game yig,8 diile iwa] s slagSIl L slas LS
9,5 oolazul

0318 ol 5o w1381 (gla Sl 59y (il p (Guwod g diliw] JBlas 31 gy bl

Slyi9,0 Wb (goiedgw ailiw ke i, b jo GiaSTs eals oL G 51 (HUIS) YU (soses g b oMl dcgomo (159lS (510
il ool a1l by aibin! jlade ol ay 5 6Sxul (sl golpinn 5l SO bl jo S uSain |y piie slaig, b ogd
HUI 21 5eial 5l ey ol 00 oudas )57 Jasgs oo cpuad MUo) gaiongus aslin! JBlos lade wols ol Sl (sl 51y
Sialil gam Sl 5o ailin] B ogd oo ololid sailosdl sl cuslKs b acgazme sl (TUnMin0) JS sgw jlade o jiaS da
b

adsl (Sl 51 ST aiedgum (eS 9,8 Lol b was gaiesgw Blas lade G el oo sl yig,a cols oL 4 LY
D9 oo Al 53] Do a5 lawgs 0ol ateie JBlas (gaied g ailiw] lode 4

(MU,) « MU, + TU 450

398 (50 595 4 s Lo (Sl (sl dax Glws )5S acgerms elul G Gaedg S5 e 0 ST
S g hd (gaindgw Hlade ulol 5 Soletuw job 4 (gaiedgw JSlos alw] lade wols oL (o Sloyigyd ;2 slnf
iboe GIPl 5 Sjge 4 (LB Sl S gares g

(MU;'H) « MU;’ + TUMin(i}

TID Transaction
1 q:4, w3, t:1, r:2
2 t:2
3 t:3, yv:5
4 q:2, t:d, y:b
5 w:b
6 q:1

ol ools oL -V S

Item TID-list Total Utility Residue

q 1:4, 4:2, 6:1 : 7 4
iwseasa w0

residue map ;! ! acgome -V S



25w International Conference on
Information Technology,
Computer and Tel f—

ol st e T (02 g

Event Place: Thilisi,Georgia

[ www itctcont ir ]
I 25th International Conference on Information Technology,Computer and Telecommunication

PUBLISH IN JOURNALS  —— |NTERNATIONAL CERTIFICATION

b ¥ | Ol e g dgmals  SlENbI g )9L5

S laae ols (Sop Sletran ools oKLy slul slawis, Ljlase ol a5 (gl oo gl Sl dialiy) Oyge 4 ool
yon ot ol il e 5 ey G515 L il il o ol S ol s, S e JS (sndg
Sl 1y e e ALl il e 45 ool gl (505 3as3 g 5 5,255k 51 iy ok dmlona Al S Sl osliz

ooly alidl> CoLSS A 5 5,888 VF Ll L0 ol o ates ez owsjlon bl ally sy 2 Il 50 SUM 2,650
00ls degamma (im0 atdiis (oolS slai oI L1, ol g 00,8 <Ll SUM 0,681 s Shae ¢ idu opl 50 .ol oss 55l
O (SVsb alad oy S ol et igdi g 2l bl Gl (S el ol ey B Lk 50l oS oo dulie adls
s Al 0 plas b o2y 5SI S 612 e

Y garesge Ml acgazme (39S sl ;s olo L SUM (sl s lie o Shos -

Soslaiul a glgs oo |y 12 (o 45 4z g8 B dgae cnl e (o0 0Li3 wi sl ds G 50 1y 12l (e 5 0BsS SUM o050
5 il oyed ools slaylisle ol ol o gl sy ol sols liSle olyie 4 Master map 4 residue maps
iy o iy | 1] gy 5 dimo e LialS |, lialome e domes 0 5 aias o 411, s ol 1 (g el 5 bl
58 505 sla 5 L SUM. o] sl o SLas -

YL satasgm b S0l soparme oS sl il g 7ol Sl 55 o5 s S sl EIHE 5 SLas L 1, SUM s Skas L
W5 Copae Jdo a4 ciolibl laools acgeze b agzlge plKin o pgar 4 SUM o0 oS0l o Slee ol iol3dl
S s e oS 20y & il i EIHE 2 sS & o ols ool it bl L (s s 3Llal 5 Ly csla il i
Syl EIHI & s (5 50 0 ,Slee SUM

0l 02y 2 st sl s L SUM (ol aylie o Sl -

ools sloelKsl 5l WHUI zlial sl l3id oy Jdo 5 LusSine (glacid I 45 FHMDS 5 naive-FHMDS (laqz, 55!
LS o Jae gy SUM Liosgiealitlo G o lme 5 1) e o 51 cdisS oo oolictol gy aibine] oulass Uy i3

S Sis (gl aS aiS e iy e STl aes SO leie 4 1) o,y G FHMIDS 4 naive-FHMDS o o301 40
L Jb ol bogd oo 08 aladl> o aiws o gl o 51 S5g eolawl ol 1 ogdle 098 o oolawl wsSae Cuned 4l jlisLles
Slawle 4 5L FHMDS o oS0 el 10 ogdle wo)lo 5Ls aladl> g iinn Jlade 4y (g, ol wols oL o learws slass !5l

ogdise 5aal L g Slewle (loy (tali8l 4 ymie a5 5l 0 iy 2 sl

Slgiien sdal3dl ools laoll 51 YU (saesgu b oMl sladacgazs (iglS (sly |y same Ll i 0,504, SO L cllie ol o
S8 Eon 8590 39lS AT dse (sl alinl aal Bl 65Tl S g 0,5 (e |y Same Sl slaoss Lo pogie Lo aalos,S
‘) 6)1“&?.‘ u"L*-‘“ ‘Q‘i‘ x °5y‘° 'Q)s J“' 2 09T 90 LQL“’ f“zt’.)ﬁf’” }‘ )L"’ 9,90 alasl> 9 ‘J‘«" QL°3 )J" }‘ L LQQLQ""“‘“’ r"l‘i)ﬁi” -r°-.’.°‘°
co2,S ui;_»"l.oﬂ 0y o3Il s b



25w International Conference on
Information Technology,
Computer and Tel f—

ol st e T (02 g

Event Place: Thilisi,Georgia

[ www itctcont ir ]
I 25th International Conference on Information Technology,Computer and Telecommunication

PUBLISH IN JOURNALS  —— |NTERNATIONAL CERTIFICATION

b ¥ | Ol e g dgmals  SlENbI g )9L5

0315 (slaeluly (sl YU (gaiedgs b oMl asgazes gl Feil 25790 Slapt ;s8I b Lol po (ol (i cgolginiay SUM o2y 65l
ol L as ctireasle 55 ools gl sl 5 Sl ol (g5lwe 33 Jdo 4 St sl ;65! NN A oo Byb | Lol
ol presidue map ;i eolawl L SUM o 56301 05 s o g5, YU abadl> 4y L5 51 eadgd 1ol B e ol 1Sae 00ls o551 o5l

350 Slopi 5K L o ls 55 5 2aS 4l gzs5 B ysbo & 0018 (sl b b slie 15 45 w08 oo s IS
2l SUM (o 551 a4 oo axlge JSio b purite slaailin] b Lgy ools (slasll b agalge pllm j0 e85 4 (5,5 5le Laa> jo
8 la Sl bl 1y garesge ailiw] lade a5 l5a) ooy Jow p (e Saze Ll (6551 il G5l eolital b 1y JSCiee
Gl 0ols acgasme wilyn U o pdy wlide S ojlasl 4y Cdél s sl o oSl ccolyd ;o .auS oo Byl (S o i

0533 lp Sl sl SO lgie 4 residue map ;1 eoliiwl LSUM o601 oS co pae |y L sle asbinl b S5

sals slaolSly 51 auie MBI slaacgomo zlSuinl sl |y ] g dddu o dgutn 1) (5 3 b ( L3 (slaySul 5l 15l Sledlb|
S (50 S e 5 el S Sl

Sl YU gaiesge bzl Seial Jlas glgil plo @ o (5,008 Jols SUM i )31 ST anwgs sl Koo (sl yunns 51 5 1
sl38 0als slaolSly 51 YL (sosed g b oMl acgormo 7l Sl 51, residue map e 9,509, o 5l SUM o,

L Logls ausle YU goiedgus b (uglS Bl glsil plus sl o)lg5 oo 1y (stolie slas sl il g ool (slo,lizlus .auS oo ool

L o il aiile (5l 0ol (slo S5 b b ils (o0 SUM 2 15501 el 2 ogdle 55 (g e Sloj (351 b (bt sl
&l 9elS 0T o3l (5lae da sols olusl zul38l b aas @l e ools 5l (65 ael o g 5o B ogd pléol (o adgs
aiwd 1z slo g)lere 5l 60, 0500 lp Ols oo |y SUM 2,551 (65lae sl dduus 058 (0 (55,0 Sel,l5 g1yl 51 oy lialo!
2l dxwgi 0l m5e5 b (4l

3,ls Sbg o_..w‘dqe‘.» sleddl . (9,808 ,5 aiile glaoje> j0 (goaxin oo 5 YL suiesgw b ANl ac gasne C‘)‘Z"“" alss
Sl 48,8 5 4y g oals ools Gadai oje> pl o ol Slell g o il 28, (sl wilgs o SUM o2 4651

&Lw

L. Kaufman and P. J. Rousseeuw, Finding Groups in Data: An Introduc tion to Cluster Analysis, vol. Y¢ ¢, Hoboken, NJ,
USA: Wiley, Y+ 1,

J. Friedman, T. Hastie, and R. Tibshirani, The Elements of Statistical Learning, vol. Y, no. Y+. New York, NY, USA:
Springer, Y+,

M. W. Berry and M. Browne, Lecture Notes in Data Mining. Singapore: World Scienti c, Y+ 1.

S.H.Kaisler, F. J. Armour, A. Espinosa, and W. H. Money, Big data and analytics challenges and issues, Y+ )¢,

X. Wu, X. Zhu, G.-Q. Wu, and W. Ding, Data mining with big data, IEEE Trans. Knowl. Data Eng., vol. Y1, no. ), pp.
vy ¥V, Jan. Y €,

D. Agrawal, C. Budak, A. El Abbadi, T. Georgiou, and X. Yan, Big data in online social networks: User interaction
analysis to model user behavior in social networks, in Databases in Networked Information Systems, A. Madaan, S.
Kikuchi, and S. Bhalla, Eds. Cham, Switzerland: Springer, Y+Y ¢, pp. YY1, doi: )+, )+ + V/AYA-Y-FY 4.0 074y Y,

H.-L.Nguyen,Y.-K.Woon,andW.-K.Ng, Asurveyondatastreamclus tering and classi cation, Knowl. Inf. Syst., vol. £€2, no.
Y, Pp- oyeeld Dec. Y )e,

C. C. Aggarwal and C. K. Reddy, Data clustering, in Algorithms and Application. Boca Raton, FL, USA: CRC Press,
YoV

A. B. Bondi, Characteristics of scalability and their impact on per formance, in Proc. Ynd Int. Workshop Softw. Perform.
(WOSP), Y+, pp. YdoY. ¥,

D. C. Anastasiu, J. Iverson, S. Smith, and G. Karypis, Big data fre quent pattern mining, in Frequent Pattern Mining, C.
C. Aggarwal and J. Han, Eds. Cham, Switzerland: Springer, Y+Y¢, pp. YYeYed doi: V+,) s+ V/AVAF VYA VAY Y-
Y )., K. Jaseena and J. M. David, Issues, challenges, and solutions: Big data mining, in Proc. NeTCoM, CSIT,
GRAPH-HOC, SPTM, Y+ )£, pp. YY)V ¢u,



25w International Conference on
Information Technology,
Computer and Tel f—

ol st e T (02 g

Event Place: Thilisi,Georgia

[ www itctcont ir ]
I 25th International Conference on Information Technology,Computer and Telecommunication

PUBLISH IN JOURNALS  —— |NTERNATIONAL CERTIFICATION

b ¥ | Ol e g dgmals  SlENbI g )9L5

A. S. Shirkhorshidi, S. Aghabozorgi, T. Y. Wah, and T. Herawan, Big data clustering: A review, in Computational
Science and Its Applications ICCSA Y:)¢, Cham, Switzerland: Springer, Y)Y €, pp. Y*VVY+ doi; Y+, )« V/AVA-Y.
Fid..qy01.y €9,

D. Jayalatchumy, P. Thambidurai, and A. A. Vasumathi, Parallel pro cessing of big data using power iteration clustering
over MapReduce, in Proc. World Congr. Comput. Commun.Technol., Feb. Y+ £ pp. YYTIVA,

W. Kim, Parallel clustering algorithms: Survey, Parallel Algorithms, Spring, vol. Y¢, p. €Y, Y+ .4,

R. Xu and D. Wunsch, Clustering, vol. ) +. Hoboken, NJ, USA: Wiley, Y+« A,

G.Karypis, E.-H. Han, and V. Kumar, Chameleon: Hierarchical cluster ing using dynamic modeling, Computer, vol. ¥V,
no. A, pp. 1Ave Y449,

S. Guha, R. Rastogi, and K. Shim, Rock: A robust clustering algorithm for categorical attributes, Inf. Syst., vol. Ye, no. °,
pp. T’ic\""ﬁ."‘]ul_\‘ Ve

P. Andritsos, P. Tsaparas, R. J. Miller, and K. C. Sevcik, LIMBO: Scalable clustering of categorical data, in Advances in
Database Technology EDBTY - » ¢ E.Bertino,S.Christodoulakis,D. Plexousakis, V. Christophides, M. Koubarakis, K.
Bohm, and E. Ferrari, Eds. Berlin, Germany: Springer, Y+« £, pp. YYYY£T doi: Y,V «+ V/AVA-Y.080 YEVEY-A 4,

R. Bahgat, M. A. Mahdi, S. E. Abdel-Rahman, and I. A. Ismail, Frequency tree for clustering categorical data with
similarity measure based on items weights, in Qatar Foundation Annual Research Forum, vol. Y+YY, no. ). Doha,
Qatar: Hamad bin Khalifa Univ. Press (HBKU Press), Y+ Y.

M. Li, S. Deng, L. Wang, S. Feng, and J. Fan, Hierarchical clustering algorithm for categorical data using a probabilistic
rough set model, Knowl.-Based Syst., vol. 1o, pp. 1 +VY, Jul. Y+ V¢,

H. Qin, X. Ma, T. Herawan, and J. M. Zain, MGR: An information theory based hierarchical divisive clustering
algorithm for categorical data, Knowl.-Based Syst., vol. 1V, pp. £€+Y£)), Sep. Y+ ¢,



I 25th International Conference on Information Technology,Computer and Telecommunication
PUBLISH IN JOURNALS INTERMATIONAL CERTIFICATION

25 0 \ermstions confeenceon
Information Technology,
Computer and Tel icati

ol (it gl AT a2y § it

Event Place: Tbilisi,Georgia

b ¥ | Ol e g dgmals  SlENbI g )9L5

@

Reinduction-based approach for efficient exploration of high-utility item sets from
incremental datasets

Hadi Naseri
Member of the Faculty of Computer Engineering, Islamic Azad University, Estehban Branch, Estehban, Iran
Fatemeh Zare
Master student of Islamic Azad University, Estehban Branch, Estehban, Iran

Abstract

High-utility itemset exploration is an important research area that focuses on
identifying combinations of itemsets in databases that have a utility value higher than a
user-specified threshold. However, most algorithms in this field assume that databases
are static and unchanging. This assumption is not very realistic in the real world, as
real-world datasets are constantly growing and changing with new data. In addition,
existing algorithms rely only on the utility value to identify sets of related items. This
leads to the fact that even compounds that occurred in the early stages are also
produced as outputs. Although some mining algorithms adopt a support-based
approach to calculate the frequency of itemsets, they do not consider the temporal
nature of itemsets. To address these challenges, this paper proposes the Scented Utility
Miner (SUM) algorithm, which is based on a The re-induction strategy uses
incremental databases to track the recency of occurrences of item sets and to explore
item sets. This paper presents a novel approach to explore high utility item sets from
dynamic databases and proves the effectiveness of the proposed method by presenting
several experiments.

Keywords:Data mining, Big Data, Clustering , high dimensional data, parallel
clustering.



