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5UZ;$(7>?$() $75 >$1 &0,>47(0).$U5 >$#!:0 &(75?$70 $40?167>$75 >$1 #&#!!>!$1&0, >47(0)*$F #@>2$0) $75 >$JV
5UZ;$(7>?@>7$(@$:(">)$()$D(:6&>$LF.

L[ ;@>$@(?1!>$&#)20?$@#?1!():$0)$>#45$1&0,>47(0)$70$:>7$#$@>7$0C$@?#!!>&$1&0,>47(0)@.$$
O[ ->&C0&?$75>$9;=$?()():$0)$>#45$@#?1!>2$1&0,>47(0)*$#)2$40?F()>$(7$()70$75>$C()#!$&>@6!7.$

$
$
$
$ $
$
$

)

D(:6&>$R.$H#?1!():$C&0?$1&0,>47>2$2#7#F#@>$$

Algorithm : Construct 1-hTWU itemset 

Input : Transaction DB, external utility,

Parameter : minimum utility 

Output : Array 1-hTWU items GlobalItemTable$

Algorithm : Parallel Projection 

Input : Array 1-hTWU items GlobalItemTable

     Transaction DB

Output : n Projected DB$
1: begin 

2: initialize GlobalItemTable

3: for each transaction t " DB

3: for each item i " t

4: if i " GlobalItemTable

5:         Increment TWU of i

6: else

7:         insert i into GlobalItemTable

with TWU of i

8: end if 

9: end for 

10: end for 

11:  sort GlobalItemTable in TWU descending 

     order 

12: if TWU(i) < minimum utility 

13:     prune item i from GlobalItemTable

14: else

15:     assign index to item i

16: end if

$

1: begin 

2: for each transaction t " DB do

3: map each item in transaction to

       its index number in GlobalItemTable

4:     sort transaction based on index

5: for each index number in trans do

6:       write suffix of the transaction 

         starting from current index to

projectionindex

7: end for 

8: end for 

$

Y#[ D()2():$JV5UZ;$(7>?@>7 YF[$-#&#!!>!$-&0,>47(0)$0C$U&#)@#47(0)$a#7#F#@>

D(:6&>$L.$JV5UZ;$#)2$1#&#!!>!$1&0,>47(0)$ !:0&(75?$

I89 -@=D:>@E)$LDAK>@)

;@():$75>$@#?1!>$2#7#F#@>$()$D(:6&>$J$#)2$minUtil$#@$JSg$0C$75>$0&(:()#!$67(!(7<$0C$75>$2#7#F#@>*$'>$(!!6@7&#7>$
06&$?>7502$F<$75>$C0!!0'():$>G#?1!>.$$

,=@K)78)'E@C=:M?)7N<&63):=@AB)

U5>$C(&@7$@7>1 $(@$70 $C()2$JV5UZ;$(7>? @$F#@>2$0)$75>$@#?1!>$7&#)@#47(0)$2#7#F#@>$#)2$67(!(7<$ 7#F!>.$%#45$
7&#)@#47(0)$(@$#$76 1!>$40) 7#()():$0 446&&>)4>@$0 C$@>" >&#!$(7> ?@$() $75 >$C0 &?$j(7> ?$Y E6#)7(7<[k.$U5>$C(&@7 $
7&#)@#47(0)$tJ$(@$&>#2$#@$75>$C0!!0'():$&>40&2\$tJ$ YR[*$`YJ[*$aYJ[.$U5(@$7&#)@#47(0)$5#@$7&#)@#47(0)$67(!(7<$0C$cS$
#@$@50')$()$D(:6&>$J#.$U5>$(7>?$ *$`$#)2$a$'(!!$75>)$F>$()@>&7>2$()70$75>$GlobalItemTable*$'(75$UZ;$0C$cS$
C0&$>#45$(7>?$Y@>>$D(:6&>$O#[.$ C7>&$1&04>@@():$75>$@>40)2$7&#)@#47(0)$tR$ YR[*$_YJ[*$`YJ[$'(75$75>$7&#)@#47(0)$
67(!(7<$0C$JKX*$'>$'(!!$?02(C<$75>$UZ;$0C$(7>?$ $Y1&>"(06@!<$cS[$70$RdX*$UZ;$0C$(7>?$`$Y1&>"(06@!<$cS[$70$
RdX$#)2$()@>&7$#$)>'$(7>?$_$()70$GlobalItemTable$'(75$JKX$#@$75>$46&&>)7$UZ;$0C$(7>?$_.$H()4>$(7>?$a$20>@$
)07$0446&$()$75>$7&#)@#47(0)$tR*$(7>?$al@$UZ;$&>?#()@$#@$cS$Y@>>$D(:6&>$OF[.$Z5>)$'>$C()(@5$&>#2():$#!!$75>$
7&#)@#47(0)@*$GlobalItemTable$'(!!$F>$#@$@50')$()$D(:6&>$O4.$3>G7*$GlobalItemTable$(@$@0&7>2$0)$UZ;*$(7>?$

spJ$

$
sp1

p1

p2

pn

m$

$

3. Sampling 

with 

Simple 

Random 

Sampling 

Algorithm 

$

 

4. Mining 

High 

Utility 

Itemset  

1. Identify 1!hTWU item and 

construct mapped GlobalItemTable 

2. Subdivide database

m

spn
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D$(@$1&6)>2$#@$(7$C#!!@$F>!0'$75&>@50!2$#)2$)>'$()2>G$"#!6>@$#@@(:)>2$70$75>$(7>?@.$U5>$C()#!$GlobalItemTable$
(@$@50')$()$D(:6&>$O2.$
$

=7>?$  $_$ `$ a$%$ D$

UZ;$ cS$S$cS$ cS$ S$ S$

Y#[ GlobalItemTable$#C7>&$1&04>@@():$tJ$

=7>?$ $ _$ `$ a$ %$ D$

UZ;$ KTO$c JS$O RR$X KX$K cd$ Ld$

Y4[$GlobalItemTable$#C7>&$1&04>@@():$tJS$
$

=7>?$ $ _$ `$ a$ %$ D$

UZ;$ RdX$JK X$Rd X$ cS$ S$ S$

$

YF[$GlobalItemTable$#C7>&$1&04>@@():$tR$

$
=)2>G$ J$ R$L$O$X$

=7>?$ %$  $_$ a$`$

UZ;$ Kcd$ KTO$c JS$X KX$O RR$

Y2[$D()#!$GlobalItemTable$

D(:6&>$O.$GlobalItemTable$40)@7&647(0)$()$1&0:&>@@$

$
$105 2 1,10 

60 2 1,8 

205 1 1,2 

95 1 1,10 

185 1 1,5 

$

$

$
$

 1 2 3 4 5 TU 

t1 0 2 0 1 1 80 

t2 0 2 1 0 1 195 

t3 10 0 0 1 1 110 

t4 15 0 1 0 0 225 

t5 0 1 0 0 1 35 

t6 10 2 0 1 0 105 

t7 8 2 0 0 0 60 

t8 2 1 1 1 0 205 

t9 10 1 0 1 0 95 

t10 5 1 1 0 0 185 

  

!"#$%& '( )*+,-. /01 2/%/33&3 2%45&67"40 83#4%"7+9 

 !"#$%&$ '()*+*)"$!,"$!-./0.1!*2/$).!.(.0"$

.:"0# 7+& GlobalItemTable 4; !"#$%& <1= 7+& 4%"#"0/3 1/7/>/:& ": 7%/0:;4%9&1 "074 7+& 9/22&1 7%/0:/67"40 

1/7/>/:&( ?406$ %%&073@ 7+ & 2/%/33&3 2%45 &67"40: /%& 640:7%$67&1( !"#$%& '  "33$ :7%/7&: 7+ & 2%46&:: ;4 % 7 +& 

1/7/>/:& 4; !"#$%& ) $:"0# 7+& 64%%&:2401"0# GlobalItemTable( !4% "7&9 "01&A i   B= &C&%@ 7%/0:/67"40 t D"7+ 

24:"7"C& E$/07"7"&: 4; "7&9: $2 74 "7&9 i ": D%"77&0 "074 7+& 2%45&67"40 pi D"7+ 7+& 64%%&:2401"0# E$/07"7"&: /01 

,-.( F4 7+&%& /%& ;"C& &07%"&: "0 p2 ;%49 7%/0:/67"40: t6= t7= t8= t9 /01 t10( F"9"3/%3@= "0 p3= D& +/C& &07%"&: ;4% 

"7&9 "01&A ) /01G4% B 7+/7 466$% >&;4%& "01&A H "0 7+& 7%/0:/67"40: t2= t4= t8 /01 t10( ,+& 7+"%1 2%45&67"40 Ip4J ": 

;%49 7%/0:/67"40: t1= t3= t6 t8= /01 t9= /01 7+& 3/:7 2%45&67"40 ": ;%49 7%/0:/67"40: t1= t2= t3= /01 t5(

 !"#$3&$ .4#5*/6$!,"$#-27"1!*2/$).!.$

K0 7 +": :7 &2= D& /223 @ 7 +& F"923& L /0149 F/923"0# 7 4 7 +& 2 %45&67&1 1 /7/>/:&( -& 1 %/D :/923& ;% 49 

2%45&67"40: p)(( p' 74 #&7 sp)(( sp'( !4% 7+& :/M& 4; :"923"6"7@= D& D"33 $:& / :/923& :"N& 4; O'P 4; 7+& 4%"#"0/3 

2/%7"7"40 :"N& "0  7+": &A/923&( !4% 7+& 3/%#&% 1/7/:&7: $:&1 "0 4$% &A 2&%"9&07/3 &C/3$/7"40= 7+& :/923& :"N&: 

D"33 > & 9$6+ 34 D&%( F$ 224:& /;7&% :/9 23"0#= D& #4 7 :/9 23& 2 %45&67"40 sp' 64 07/"0"0# 7 +& :&7  4 ; 9/22&1 

7%/0:/67"40: /: ;4 334D: Q RRB =<='S=RB=H='S=R)=<='SS= 7 +$: D& 9 ":: 7 +& 7%/0:/67 "40 64 07/"0"0# 7 +& 9 /22&1 

7%/0:/67"40 "7&9: RB='S( -& 6407"0$& 74 7+& 0&A7 :7&2 4; 9"0"0# ;%49 7+& :/923&1 2%45&67"40( 

 !"#$8&$9*6,$:!*5*!;$<!"40"!$=*/*/6$

K0 7+": :7&2= D& 2&%;4%9 7+& T"#+ .7"3"7@ K7&9:&7 U"0"0# 40 &/6+ "01"C"1$/3 2%45&67&1 :/923& sp" >@ $:"0# 

7+& ?,.*VLWX /3#4%"7+9 YZ%D"0 &7 /3( B[[O\( ,+& %&:$37: ;%49 9"0"0# /33 7+& 2%45&67"40: /%& 649>"0&1 74 #&7 

7+& ;"0/3 /22%4A"9/7"40 4; T"#+ .7"3"7@ K7&9:&7:( -& 34D&% 7+& C/3$& 4; minUtil /664%1"0# 74 7+& 2&%6&07/#& 

4; :/923& :"N& %&3/7"C& 74 7+& 2%45&67&1 1/7/>/:&(  

8& >?@>A<=>BCDE$>FDE:DC<GB$

K0 7+": F&67"40= 7+& "923&9&07/7"40 4; 4$% /3#4%"7+9 ": &92"%"6/33@ 7&:7&1( ,+& 2%4#%/9 ": D%"77&0 "0 ?]] /01 

6492"3&1 $:"0# #]] C&%:"40 <()([( 833 7+& 7&:7"0# D/: 2&%;4%9&1 40 / V&07"$9 ^$4 ?4%&= H(B _` L8U= D"7+ 

Mapped transaction Database 

195 1 2,2  

225 1 1,15  

205 1 1,2 2,1 

185 1 1,5 2,1 

80 1 2,2   

110 1 1,10   

105 1 1,10 2,2  

205 1 1,2 2,1 3,1 

95 1 1,10 2,1  

80 1 2,2 4,1 

195 1 2,2 3,1 

110 1 1,10 4,1 

35 1 2,1  

p2
p3 

p4 

p5 
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X"0$A !&14%/ ?4%& )) 42&%/7"0# :@:7&9( !4% 7+& &A2&%"9&07/3 &C/3$/7"40 4; 4$% 9&7+41= D& $:& 7D4 :@07+&7"6 

1/7/:&7: /01 941";"&1 C&%:"40: 4; %&/3*D4%31 1/7/:&7: `UFVWF /01 U$:+%449 7+/7 /%& /C/"3/>3& ;%49 !KUK 

I+772QGG;"9"(6:(+&3:"0M"(;"GJ( ,+& 6+/%/67&%":7"6: 4; 4$% 1/7/:&7: /%& :+4D0 "0 ,/>3& )(  

,/>3& )(  ?+/%/67&%":7"6: 4; ^/7/:&7: 

H.!.0"!$ I$2J$C-./0.1!*2/0$ I$2J$<!"4$  *K"$$2J$$J*5"$L=MN$

,)[K)[[^'[a '[= [[[ )[[ <(' 

,'K)[[^)[[a )[ [=[[[ )[[ ' 

941`UFVWF ') '='bc )d'c H[ 

941U$:+%449 O) B< ))b )(' 

,/>3& B( ZA2&%"9&07 %&:$37: ;4% F@07+&7"6 1/7/:&7: 

  )[P B[P H[P <[P '[P d[P 

,)[K)[[^'[a  9"0.7"3e[()             

FLF ,"9& ,4 U"0& I:&6(J c(H) )<()) B)(d' Bb(<) Hd(cb <<('c 

  V%&6":"40  [(dd)H [(OHd) [(Odb' [(bBB) [(bBOB [(b<b< 

  L&6/33 [(OH'd [(ObH< [(ObbB [(bH[b [(bHBb [(b<O' 

VX ,"9& ,4 U"0& I:&6(J )H(BO BB(<)d HB(H)c <)(OB) ')(dO< d)(B[' 

  V%&6":"40  [(cOOB [(bH<B [(bd<H [(bO)) [(bOc' [(bbBc 

  L&6/33 [(bcc) [(bO'B [(bb[B [(bb)B [(bb<B [(bb<' 

,)[K)[[^'[a  9"0.7"3e[([B'             

FLF ,"9& ,4 U"0& I:&6(J )'(B' B<(c' HB('O <[(<B <c([d ''()c 

  V%&6":"40  [('OO) [('OO) [(d''[ [(cH<[ [(c''[ [(O['' 

  L&6/33 [('OOd [('OOd [(dHcB [(c[b' [(cH'c [(cbHd 

VX ,"9& ,4 U"0& I:&6(J H<(OHd Hc(OHd <b(BO' d[(bc cH()cc O'(O 

  V%&6":"40  [(cBOd [(OBdc [(ObOO [(bBdb [(b<[' [(b'[[ 

  L&6/33 [(c'dB [(OBbc [(Oc<c [(ObO' [(b)b) [(bH'O 

,'K)[[^)[[a 9"0.7"3e[(['             

FLF ,"9& ,4 U"0& I:&6(J B([d <()< d(Hc O(<O )[(dB )B(cc 

  V%&6":"40  [(O''' [(b[Hb [(b[O[ [(b<<b [(b<<) [(bd'H 

  L&6/33 [(O[c[ [(OcBH [(b[)) [(bBbb [(bH<< [(b''[ 

VX ,"9& ,4 U"0& I:&6(J d(dH b(Hb ))(b )<('c )c()Hb )b(O<d 

  V%&6":"40  [(b<OO [(b'bd [(bdHB [(bddB [(bc'< [(bO[d 

  L&6/33 [(Occ< [(bBOb [(b<Hc [(b'HH [(bdO) [(bc<B 

,'K)[[^)[[a 9"0.7"3e[([)             

FLF ,"9& ,4 U"0& I:&6(J d(Od c('b b(bO )'(OH )'(OH )O(O< 

  V%&6":"40  [(Hd') [(Hd') [('cb[ [(dOOb [(cH[) [(cObB 

  L&6/33 [(<'dO [('<') [(d['B [(dO'b [(cB') [(cO)[ 

VX ,"9& ,4 U"0& I:&6(J )B(c' )H(<< )d('O' B[(Hd B<(B'd BO()d 

  V%&6":"40  [(<B<b [(<'<b [(c)bO [(ccOd [(O[b' [(O<Hc 

  L&6/33 [(d)d) [(dbHH [(c<BH [(ccOd [(O[b' [(O<Hc 

,/>3& H( ZA2&%"9&07 %&:$37: ;4% L&/3 1/7/:&7: 

 )[P  B[P H[P <[P '[P d[P 

941`UFVWF  9"0.7"3e[()  

FLF ,"9& ,4 U"0& I:&6(J )OO(<' )OB(<B BBH()HH BBH(<d BB<(ddH BOB(<B 

  V%&6":"40  [(dcH[ [(ObB[ [(b[)[ [(bH'c [(b<d[ [(b<b[ 

  L&6/33 [(O[B[ [(OO'[ [(b<O[ [(b<B[ [(bBb[ [(b<d[ 

VX ,"9& ,4 U"0& I:&6(J Bd[(<' Bd<(d) Bdd(bO Bd[('< BO)(c H[B(Odc 

  V%&6":"40  [(OBd' [(ObHH [(b)HO [(bHB[ [(b<'b [(b'B' 

  L&6/33 [(Oc<B [(b)BO [(bHdB [(b<<c [(b'OO [(bc[' 

941U$:+%449  9"0.7"3e)[([  

FLF ,"9& ,4 U"0& I:&6(J B(Hd B(<b B(cHd B(cd) B(OOb H([O 

  V%&6":"40  [(BBH< [(OdBd [(OdO)Bc [(OBBc [(b[''O [(Od[)cbd 

  L&6/33 [(<BOB [(Odd) [(bbcO'O [(d<)< [(O<cdB [(cdb<)dB 

VX ,"9& ,4 U"0& I:&6(J B(OBO B(bO H()' H(Bcb H(Hb H(<H 

  V%&6":"40  [(OHOb [(OBOH [(OcdHcO [(OOHb [(b[BHc [(b'HOH<H 

  L&6/33 [(ddHd [(dd'B [(bcbd<d [(bOc) [(O)dOB [(bb'bOBb 

 

F"06& `UFVWF /0 1 U$:+%44 9 4 %"#"0/33@ 640:":7: 4 ; 403@ 7+ & 2 %&:&06& 4 ; "7& 9: "0  7%/0:/67"40:= D& 
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%/0#"0# ;%49 [([) 74 )[( ,+& E $/07"7"&: 4; "7&9: D&%& #&0&%/7&1 %/01493@ "0 7+& %/0#& 4; ) 74 )[( -& 6/33 

7+&:& 1/7/:&7: 941`UFVWF /01 941U$:+%449( 

,4 &C/3$/7& 7+& E$/3"7@ 4; 4$% F/9 23"0#= D& $:& V%&6" :"40 /01 L&6/33 /: 9&7%"6:( F$224:& 7+/7 ,V ": 7 +& 

0$9>&% 4; +"#+ $7"3"7@ "7&9:&7: IT.KJ 7+/7 &A":7 >47+ "0 7+& 4%"#"0/3 1/7/:&7 /01 7+& :/923&= !V ": 7+& 0$9>&% 

4; T.K &A":7"0# "0 7+& :/923&= >$7 047 "0 7+& 4%"#"0/3 1/7/:&7 /01 !f ": 7+ & 0$9>&% 4; T.K &A ":7"0# "0 7+& 

4%"#"0/3 1/7/:&7 >$7 047 "0 7+& :/923&= 7+&0 V%&6":"40 Ve,VGI,V]!VJ /01 L&6/33 Le,VGI,V]!fJ( ,+& %&:$37: 

4; 4$% &A2&%"9&07: /%& :+4D0 "0 ,/>3&: H*< /01 !"#$%& d( 
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!"#$%& d( ZA2&%"9&07 %&:$37: ;4% :@07+&7"6 /01 %&/3 1/7/:&7: 

-& />>%&C"/7& 7+& V/%/33&3 V%45 &67"40 F/923"0# >/:&1 9&7+41 /: VX / 01 F"923& L/0149 F/923"0# /: 

FLF "0 ,/> 3&: B* H /01  !"#$%& d( -"7+ 7 +& ,)[ K)[[^'[a 1/7/:&7 64 07/"0"0# '[=[[ [ 7% /0:/67"40:= D& 
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