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519M5v9990Ya X —> ¥ MAAUSsuineuAui1uIUT 19715 Y00 ANINUA
, v o & a ¢ s 7 A v &
1BU 91NHANNAUNUT ADNNAADT —> ¥BNAIIT HU1BANUIN 1UBYNAIFD
A = s A& ¢ 29 ° SR A T4 D)
1A InEUNUADS NIzFTENALISAIY Tasmunauledua lavldgas

° Y 4 a 14 L4 a1 @
mmugﬂﬂmmaﬂﬂummasuawaﬂmnis'auﬂu 2.1

H v
Suudumnuenavvaludm
o ?\‘1 U Y s 9 | Y o g
ANUUMAUVAYU (Support factor) mmsmwu“l‘nﬂgiugﬂsm‘uaums"lﬂ U
SupportX —> Y)=PX' U Y) 2.2)
' A O A S d L ' v o Jda v
2. MIANMWFONY (Confidence factor) ABK/BIFUANIAAIMANUTUNUTNFOUDY

o v a 4 ' v @ J a 4
ludesnududsiensdu wu nnnglumsmanuduius asununes —>
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Taosnuaumlesidud lavldgns

° Y d‘tg a 14 4 L4l @
TuIugnAINTenouN Mo itasyaNALT I WAY 2.3)

i‘huaugﬂ%ﬁcﬁaﬂauﬁama%’ﬁmm
Fufumauaesiu (Confidence factor) munsaideniiluaums 18 sl
Confidence(X —> Y)=P(X| Y) 2.4)
51ﬂgmmﬁ'uﬁuﬁ'ﬁ‘]u"lﬂmu Minimum Support Threshold (Min_Sup) (182 Minimum

Confidence Threshold (Min_Conf) 5oAN Strong Association

=Y X (¥ v d
2.2 HeNuUe IAUUBINHANTHANNUS

v @ o a u @ o d °
aganuduiusdumatiaflgdmsuduninganuduius Taofmuald

Y

1 1 o @ d a 4
1= {i,iy, .. i ) Aenguussdeyaudasaanldlunismnganudunus Sennle

Y (Items)

D={T, T, .., T,} Aegdoyantsznoulifensuuandu (T)

g0 4
T Aowaved lamunasiilo T C 1
' & v w do @ . { o & &

TID APUARZNTTUUTATU T FURUSIURIBAI2Y (identifier) NI uNAYY (unique)

e lduonuosANUUANAIYBIAAZ NI IUIYATY
A v & 1 A
X Aoaves lemuluuaaznsusasunaoie X C T

TavinAudanganuduiusannsasalieglugives X — Y fle IF X THEN Y Ty

NXCIMmYCluweXNyY=Y

Transaction ID (TID) Item
1 Bread, Butter, Eggs
2 Butter, Eggs, Milk
3 Bread
4 Bread, Butter

' 2 o
307 2.1 uansdoyamsyedudvesgnd
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Aquueeloiny I = {Bread, Butter, Eggs}

D={T,T,..,T,}=1{T1,T2,T3, T4 }

[
=

& 1 C 1 dedle 1 ilunguues Tems waruafidu 1118 1 = {Bread, Butter, Eggs,
Milk}

Itemsets ﬁaﬂdmm Item = {Butter, Eggs, Milk}

k-Ttemset f1© Itemset ﬁfl‘{’llﬂy,ﬂ k-items = { Bread, Butter, Eggs} f10 3-itemset

Frequency Itemset ED) Large Itemset ﬁi)‘]gﬂ‘llilﬂ Itemsets ﬁﬁdwﬁﬁuauumnﬂﬁm%

mdusmmiveyuiosiiga (Minimum Support) 13INgUUDY Large k-itemsets WEUUNUAY

L

o @

VDI Association Rule ﬁéh'mmﬂq 2 /1 Ao Support factor 1ta& Confidence factor
mamnsonan laing X — Y Nadeananvens wiyady D IA1 Support factor (A
=3 4 o & ia & a ' a °
s AL (TUIUNTUUTATY T, ANNIswAsAU X 1ag Y agaiuni) / $1mam nsu
1) v : v s 7 ' '
uATU T, Nanuanioglumavemsuuaady D) ohdu s wazisidwisonanldnng X —
4 & ' Vo < 4 o
Y H1a319910E9n Y095 1MUaATU D A1 Confidence factor 1NAL ¢ NABIID (F1UIU N3
v H ¥ v H
UATU T, NiNaswMs AU X uag Y ogdaonu) / Gununsuusady T, ifisemsdum
X) 01 ¢
o v { -2 ] ' <
aegalugii 2.1 uansldimuailinguueslomy {Bread, Butter} 8¢ lunsuuansuy
a & A o O @ @ 3 4y a g
# 1 uaznsmuradun 4 dniumaivayudmiungulomy (Bread, Butter} Wofniiu
¢ 3 JA £ g il la Y '
wefidudne 2/4*100 = 50% FwziAunmeaiuayy 50% 7 l8unngulemy {Bread,
' 3 v
Butter} 91U 2 NIMUFAFUIINTWIUNIIULEATUNInualugudeyadie 4 Tawng
a A Y- { Y v oa A4 o
{Bread} —> {Butter} YANUHUIUAD 'gﬂﬂmmmuuﬂauﬁzmﬂﬂﬂ'Jﬂﬂuﬂmﬂu 50% 1omuy
o ¥ ' s 3 o A 3
AUSWMSVININLA  LazaNsanIAulesiduAueInNu@eIUINNg  {Bread} —>
: S v y & a '
{Butter} 18AD 2/3*100 = 66.7% FavzHunmaNnuFeu 66.7% nlaunnngulemy
Y ' ° & 3
{Bread, Butter} $1U2U 2 N5 MusATY uazngulomy {Bread} 914U 3 NIIULFATUUY

; 1 4 4 2
neanuNiignMndevunilananug 66.7% vevems ldae

v
A

o\ . 5 s g 5 s 3
ﬁiymilmmim Mining Association Rule NABNITE319 Association Rule IINUATNNA1
¥B4 Support factor NANIMIBIINUMETUAYUITOUNEA (Minimum Support) LAz NAI1VE

3 ) ' ' Vv
Confidence factor NUIANTHIBIWMIAVAIANFNUTPENGA (Minimum Confidence) AINY
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1. AU Itemsets (IBAVBITWMMTAURNGNFD TInTONY 1) NIMUATNAT Support
f | o é 1 4 Al
factor MINANMIBWIINY Min Sup HUTIAWNTOEEN Ttemset 1A Large
Itemsets 130 Frequent Itemsets 1AgfYU1AY0Y Ttemset 92gnNeTUOAWTINIY
[ v
swmsaumnioglu Temset 151 §19U1AVDI Itemset 1IND k AIUUILEAINID
Vv
{300 Itemset 191 k-Ttemset

d' =30 4 o~
2. M3a319 Association Rule 910 Large Itemsets laungi lAazgnavsnaeiiedian

Confidence Factor n1ﬂﬂ’51ﬁ§ﬂlﬁ1ﬁu Min_Conf

(Y] d o a agy a
2.3 MIAUMDHANUTURUSA 0D aNDINNBL B (Apriori Algorithm)

) E% a d A o o o [ a =2 Do BT o 9
1 119 lunsTinsigins erinnedsingnisal iusaneinuauauimitnauning

@ a R as a d @ a R & Aa v @ v
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2.3.1 M3 Large Itemset %38 Frequent Itemset
IS 3’, [J d' o g 4 U ]
A15¥1 Large ltemset vuaaumsmaunarlalizoon sundieg luamsoni Large
v ¥V
Itemset 1ADN NA1IND Large k-Itemsets %zgﬂi%’iumsm Large (k+1)-Ttemsets (11‘!71“1:‘!‘1‘]’1’ L,
o3 v @ 4 o) v o @ 4 '
iudeydnusiuny Large 1-Ttemset tag L, IJudaydnyoiuny Large k-Ttemsets) Na197A9 L, 92
<3 4 ' d’
gn191un13M1 Large 2-Ttemsets 30 L, 19z L, N93gn 191#oN1 Large 3-Itemsets #30 L, 1351l
¥ v ] 4 o A a a
TUi5009 aundiee liamnsan Large  Itemset — Iaon oI UM SN sz ANTNINUDS
[ a R ] ‘g Ao £ Y v Ao
gane3iulaunsvIsaaNuNNILAoan U1 Large Itemset 1UgIUTDYA Itemset 1A NHA
Y o Y a i 2’: 1 A o =1
mivayudesnnammivayuiooNgaiod temset 1ne 13iiu Large Itemset Taviiaaulsn
o Y o dy
Wanleasil
A 1Y) a g [ )
- D fAegmdeyaiNuuaasnsuTATY
- L, A0Iwnved Large k-itemset Fnnisalinnuans emarvayulumsinaunn i
wiammnumaivayuiosige

- k-Itemset AByAvOIdOYaNTTINIUANITN k A7

< 4 .
= G ADI¥AYDY Candidate k-itemset 1 waanad 1901910 Large k-1 itemset
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YUADUNIIH Large Itemset sznoudie 2 Tunou Al
v
1. YUHDUNIT join
2’; I~ o o . . v @ W y .
Tunism L, U Wunsih L,, ¥ININT join AUAINUIBDI {WOY1 Candidate k-Itemset
& = o v W oA ac & v @ do a ' A
c) m*nzwumﬂuﬁiyanymﬂa L. >, M IFDUANUFUNUTI IAINITNIITUINILIFON
v @ d o 1 1 3 ' ¥ ° Y & a
ANMUFURUTIINT NI Ttemset 111 113 T ng Taesviualvinm C, FISINAINNIT
& @ v U a 1 A @ v Jdo 9 9
OANNAUNUTISHIN L, g L, WU Itemset Tagunsodouanudunusnula 4
a H { @ i’: v g 4
f915007 Ttem 01 1 89 Ttem #2309qAMOVBINIADY Ttemset MINMTBUAUATINIIOFOY
v @ Jdao Y = ' a A
anuduwusould wu {11, 12}, {11, 13}, {12, I3} LU Itemset N1 1 LAT 2 TIWITDIVOU
Y v Jdo 9 o w A [ A A s v d 9
ANUTURUTIU ]G INT1ZAVIUTNUDY Ttemset 1MNBUNY Woweunnudunusee 1 {11, 12,
A v @ da P ] A @ v Jdo 9
13} waz luMsFouA NN UNUSTADS) 14 ftemset 71 1 uaz 3 luamnsa@ouanuduusiula

v
INFICAVLUINUDY Item mﬁm"lumﬁaunu

Algorithm: Apriori. Find frequent itemsets using and iterative level-wise approach based
on candidate generation.
Input: Database, D, of transaction; minimum support threshold, min_sup.
Output: L, frequent itemsets in D.
Method:
L= find_frequent_1-itemsets(D);
for(k=2;L,, # ¢, k++) {
C, = apriori_gen(L,_,, min_sup),
for each transaction € D {// aunu D dmSUTUS IMAMIARL NI MUBAYY
C, = subset(C,, 1);

for each candidate ¢ € C,

c.count++;
}
L,= {c € C,| c.count 2> min_sup}
}
Return L =U,L;;

31]‘71 2.2 AN Apriori Algorithm



2. ﬂ?umums prun

Candidate k-Itemset (C,) Ao Superset UDI L, «'xéﬁmwzﬁﬁm'mmn Lﬁﬁ)\mﬁ‘lﬂmﬁ join
fuves L, Sadeeiimsansiuauves ¢, Tao Item 71189103 join ves L, A1 L, viilu c,
I&Adeiio nne Subset vosAuiuouTumnFnues L, mind subset lalifumndnues L,
iy Ttemsets ﬁ%zgﬂauﬁyﬁﬂ 15U C, Ao {I1, 12, 13} S Subset ¥09 {11, 12, 13} 92 A04d)

Itemsets 841U L, AD {11, 12}, {11, 13}, {12, 13} ATUNNAI

= Y

uazandnly  C,  sxdesiimaivayuwinnaviamnumaivayuiiesiganio

[ ) o & g o &
Taiuin Ttemsets AriunvzAosgnanieen len c,

procedure apriori_gen (L, , : frequent (k-1)-itemsets; min_sup: minimum support
threshold)
for eachitemsetl; € L,
for eachitemsetl, € L,
if (1) =LOD A (G [2) = L2 A oo A (E2) = LIE-2) A
(7,[&-1] < 1[k-1]) then {
c¢=1,D41;// join step: i}Junsa$19 Candidate Itemsets
if has _infrequent_subset(c, Z, ) then
delete c; //%u%ﬂuﬂﬁ prune 991911 Candidate Itemsets

else add cto C;

return C,;

gﬂﬁ 2.3 1AV procedure apriori_gen

procedure has_infrequnt_subset (c: candidate k-itemset; L, ,: frequent (k-1) — itemset);
for each (k-1)-subset s of ¢
if s & L, then
return TRUE;
return FALSE;

gﬂﬁ 2.4 194 procedure has infrequent subset
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2.3.2 mstr%'nng,]mmﬁuwuﬁmn Large Itemsets
A Y ¥ y o o v < v o J
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v @ ' | kY
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U o
Itemsets U9 L, 11agYN<) Subset ¥04 L, sniduanineez ldwadnine s — (L-s)
g3 1uN13MIA1 Confidence D

Confidence(X — Y) = support_count(X U Y) 2.5)

support_count(X)

Taon

- support_count(X \U Y) ADSIHIUVDINTMUSAFUNH Ttemset X \J Y

- support_count(X) ADTWIUNTIUUBATUNT Ttemset A

2 v @ daAnY A v A\ A g A v 1 v o J
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Y A A& ) Vw0 A & 9 A L.
wasslimanuyeluINnn IS ohAUmIANUFe U NTA Minimum Confidence
a [ o a R AT a

2.3.3 o5 uamiNuvedanes el
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mivayuuaaz lomuamumlssuinsunumaivayulseiiganiiannnmiennnua
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2. imsm ¢, Tag 189103 join L, A1 L, idd2enuuanirvlnnssnduaaz lemy

o ' @ ' Ay o v d o @ °
walu C, Tduaeglu L, nadanselu §11 linsuyndaneziiinisdasensin C, udnile
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Yt

149n
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M1391191uv038ane3 NuBzi 1o3longanudunusnlmaiuayutazlinina
Y dq

Q

]
I o 1

wosuh Ik uammivayuiesige uazainnuiresuiesnganiufivua uaazng

» @ da da @ 1 I v o Jda d '
ANVUTUNUITNATULDUNNIITUIAINAD ﬂ'lll'ﬁﬂ"lﬁ'l‘ljuﬂ%]ﬂ'nilﬁllwuﬁ'ﬂlﬁl\ulﬂi\i (Strong
Association Rule)

Y _ v [ a R ay a
ﬂlﬂﬂﬂﬂﬂlﬂﬂﬂﬁﬂﬂiﬂuﬂzﬂiﬁﬁ
A Y P o £ o Y v @ v &
1. !Uﬂﬁ']u‘llﬂlql.ﬁllﬂ'lﬁlﬂﬁﬂullﬂﬁQﬂﬂQ‘n']ﬂ'lﬁﬂu‘"']ﬂ{]ﬂ')'luﬁnwuﬁ‘lﬂuﬂﬂﬂUﬂ uaz‘lu
Y v @ d ' ) 2 9 ° 9 ? 9 "M 9o
ﬂ15ﬂu1’i'\ﬂf‘]ﬂ'l'lllﬁilwuﬁiﬁuuﬂﬂ&'ﬂiﬂ ITADIMINTAUNUVDY QYN TIUUDYD mﬂz"lu'lﬂm

- 5. A a
Large Itemsets Miilunnufiduauns lddum Bl dinailss Toand
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2.4 MIAUMPYANUFUNUSVEIMSINNTEYA (Incremental Association Rule

Discovery)

Y v o A g I v v o oA a
mMsAumngaNuduiusvesmsiiudeya Wumsauninganudunusiiosnind
P 1 ' ' o ' @ ' L%
msuaudeya lnihggmudeya v ldlnadenisUsvlysmamivayu lomuaavosdoya
2 = o LY [ v da a 3 o o Ja 9 =1 A 9 T Y
Faoninamn Iinganuduiusiaunwetiunganuduwusi ldneusinsinudeya Indg
< a v o a o o o3 ]
yudeyallungi liamwiseshlyd1dauld viememsadenganuduiusyuinnten
9 a A 3 o Yy Y ~ 9 s o d IA Y s v d 9 ]
doyaninuay i lddeslimssumnganudunus inime Idnganuduiuignaesegiaue
v a g 2 2 ° ' ¥
SWDINIAUNINGANUTURUTHAAZAFIZADAUTUAUTINIIAUN Large Itemsets 1n3innnTa
A ) < 9 A g o 9 ¥ = Y & y_
Wegmdeyandoyalnimimdu i lddenarlunisaunisinmsizTasna luds

' ] A A ] < 1
Pudoyaimiviuinlng uazgmdoyanmulntezlivabnann

TID Items
1 2,4,5,6
TID Items 2 2, 5.6
1 2,4,5,6 3 2,3,4,5
2 1,2,5,6 4 1,4,5,6
3 2,3,4,5 Original Database
4 1,4,5,6
5 1,2,4,6
6 1,2;5,6 TID Items
Transaction Table 5 1,2,4,6
6 1,2,5,6

New Transactions

71U 2.5 aganwdiusvesmsiiudoya
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db > . N o~ X»WPPOff DT N
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L 4 |
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2.4.1 MIAUMNYANNTINUSA 1wdanes Nuevlgi (FUP Algorithm)
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paneanuenyi (Fast Update Algorithm: FUP) iludaneafiudmsumsduning
v o JA a A v vy ) o qQ V1w v @ Jay Y
ANnuduusielimsmudoyalnidigniudeya s ldsiesnuinganuduwusnlden
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udeyaidu uazielins musadwwuiulugiudoyaszifens oy inganuduwus lu
grudoya
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Foyalnunwudien New Large Itemsets ianuaiiog lugudoya

[ 9 W
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1. MAUN New Large Itemsets 19a1Tumsdumiuiu
v a 44 v o oA A
2. Large Itemsets Iugiudoyaay Milunganudunusuuvundeie (Strong
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3. Large Itemsets lugmdoyaidu fiflunganuduiusuuy liindede (Weak
Association) an%zﬂawﬁ‘luﬂgmmﬁuﬁuﬂmuﬁw’f}aﬁa (Strong  Association)
egudeyaimsyiuilye

4. dlefimaiiudoyalnidunlugmdoyaidn 92vhn3fumM Candidate Itemset 0
adalumsemdoya

$11n0UNT1191MY04 Fast Update Algorithm (FUP) itjseeniili 2 Suneudail

2.4.1.1 Tumsenvoyaseunsn (Large 1-Itemsets)
yhmsewdoyandusnitoanSinn  Frequent Ttemsets 7' Taidon'ly

(Loser) TavhimssudoyasouusniNon Candidate Tremset $1147unia samdesfumSune

94 Frequent Itemsets i1 11ansion 1y (Winner) Taosinisyamigaii

1. Itemset(X) Tu Large 1-Itemsets (L,) °lu5,nu€ﬁ'mgmﬁu (Original Database) 221
Ttemset 5 Tawidou'ly (winner) iiogudoyaiimanaounlas OB U db) A
Giﬂlf}f) X.support,;, = s(D+d)

2. Itemset(X) Tu Large 1-Itemsets 1ummumﬂ°§'uﬁxﬁn$u (Update Database) 2
temset 1T TlnwiSonly (Winner) iog wideyaiimsi/ouulas (DB U db) f
Gl'mfjﬂ X.support, = s X d

lunquidananegihmsaunt Lage 1-dtemset (L) tiloviinsifuiljegndoya

(DB U db) Tarinmisunaudail

1. vhmssaudeyansunaaSuiinuag (db) SR Large Temset (L,) 1o
Support Count (X.support, ;) mmf'uﬁmﬁ N300 E)‘Uléﬂuvlil X.support,, > s(D+d)
Tavfi X € L, (umguiii 1) & Ttemsets aanaradhelumuiton lvazgnuansly
Large 1-Itemsets (L") uadluifhlamidon'ly sgndaeenain Large 1-
Itemsets (L,)

2. YN Candidate Itemset (C,) 14 Large Itemsets (L,) mm‘?ummsﬂ’faga‘lu
g1udoya (db) ton1A1 Support Count (X.support,) #oNTIMIATIVTUEEU 1Y
X.support, = s X d Taofi X € C, (Munguii 2) 81 Ttemsets fanarauiiulia
fdou'luszgnuaaseglu Candidate Itemset (C,) uadt il lumuidouly szgn
ANDBNDIN Candidate Itemset (c)

3. hmsswdoyalugmdoya (DB) oAl Support Count samdfuA

[ v
Support Count ¥84 Candidate Itemsets (C,) tiN0¥1n15USulgeg1udoya vimiuh
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Itemsets Aana1 i lamidou’ly rtemsets #ioglu Candidate Itemset (C,) uaz

Large Ttemsets (L) 92gnsaudiaonuieyinmsdsulysdeyanazuansaly
1 [~ 4 1 U
New Large Ttemset (L',) uad ltu Tamieu lves lignuaasailu New Large

Itemset (L',)

Original Database (DB) New Transactions (db)
D =1,000 d=100
s=3% s=3%
L={I,L}
I,.support = 32 I,.support = 4
L,.support = 31 L.support = 1
I,.support = 28 I,.support = 6
I,isnotinL, I.support =2

31N 2.7 dredngndeyalumsdudoyasouusn
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nngUn 2.7 Wuaresngudeyaminnlflumsdiulganganuduius lunisem
a an v w
doyaseuusn iszneudls DB Aegudeyaduiiriumsilsznananinganuduiug
v =% g; & Vv =1
i Tagiidoyanianua 1,000 N3 usasu Ysenouado Temsets = {1, L, I, L} uagd
424 X4
Large Itemsets (L,) = {I,, L,} uaz db Avdoyaiiiniu #91l5¢neuain Temsets = {I,, L, L, I}
= ? & 2\ % - ' o ' @ 4
ideyarianua 100 nsmuady  smivhdeyaniassdmuiuleiuiuiening
v @ S Y 4 A A g 4
ANudwius lumsoudeyaseunsnlugmdeyaninua tWomt Temset Milulamivouly
1 d’ o N o a’l = :‘l o o d"
AUA1 Support NgnMrua 1Ay 3% veseyananun Tavtivuaounisyausail
gf c: o J q LY ) d‘n 3 '
upeun 1 ihmsewdeyaly db ey udeyalifieiuveunay Large
Itemsets (L,) = {I,, L,} lu DB o1l5uijeA1 Support voAaz Large Itemsets (L,) 1u
v ¥ A ' v @ da o d A A VoA kY a
Judoyanmua megninganuduinsianduiiuluawteulunse i Wegiwdoyalinis
wasuuas Taghnmsasavaeumuitenly X.support,, = s(D +d) Tash X € L,
1 gl é 1 L o
I,.support,;, DA Support SIWNINUATINLINAY 32 + 4 = 36 LATAWITOAUIUN
1 W L4 a‘l ' ¥ 1 o
A0 min_sup 591 1RAST 3% X 1,100 = 33 M312R2 U UILIAUNAIVOI I .support,,, 1IN 36

-/ )

1 Al o 3’1
HUNAWINNIIAIYOL min_sup 5IUAD 33 AIUUT, € L',
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I.support,, = 32 UAIMINNIIAIOY min_sup 5IUAD 33 s I, ¢ L', Segndnenn
91 Large 1-Itemsets (Ltl)

Funoud 2 hmsemdeyalu do iem Itemsets Tmifinatu #114oglu Large
Ttemsets (L,) = {I,, I} i{e¥1 Candidate Itemset (C,) 114 lumsminganudaniuslng Taoyh
M13%1A1 Support UDY Itemsets 11 Candidate Itemsets (C,) waz¥nsaseaeunuidenly
X.support, =s X d Tﬂﬂﬁ X € C,

FIAWITOA AU min_sup yoegudoyalnilaun1s1iian support factor = 3%
wRuAS NS IR muavesgudeyalnide 100 92 18R min sup iy 3 ud

. y
11181 min_sup Nfus 181 TS ouiisunuai support ¥4 Item LADZAD

I,.support, = 6 HAANNM min_sup ﬁaﬁgu LS,

I.support, = 2 UA1Io8NI1A1 min sup iy I,  C, 99gndneenvIn Candidate
Itemsets (C,)

Junouit 3 shmsswdoyalu DB evusuuteyaues Ttemsets 1 Candidate
Itemsets (C,) = {L,} wlsutljesaurum Support lu db titemnganudurius lnidie
gudoyaiimsnaounlas Tasvhinisasaaeuamitonly Xsupport,, = s + d) Tavil X
€ L, 1oy M3Aum New Large Tremsets (L))

v v
I,.support,,, = 34 UAINAIIAIVDY min_sup SAMAITA NN 33 ALY Lg L’1

o & o d [

' Vv
. AniuwaanveIngaNUAuNT Inain ldvinmsemdeyansusnld L' = {1,
L} _
! v a @ A
2.4.1.2 Tumserntiayasevfiaewazseudaly (Large k-Itemsets 1310 k > 1)
msay Ttemsets 1 il lawiSouly (Loser) oonvingmdoyauaziinisda
. i1 X N a4
Itemsets N 1111y 1awison Tuly Candidate Ttemset @00 52189911 15AUN Ttemsets Miiu'T1l
& . ¥ = o o &
auitou 1y (winner) Tugudoya Taslimsvhaudail
1. 81 k-Ttemset 1aJ i lami@ouly (Loser) Tugudoyaifimsnasunlaslums
g ‘:' ] 1 ) ] 4
91udoyansIN (k-1)-th (temset oglu L, ualildoglu L', ) Large k-Temset Tu L, #
@ ' 1 < 4 . Ao
Usznoudan Ttemset Aana1d vz lannsoduluawi@only (Winner) lugudeyaniins
wasunaslumsemdeyansai k-th (Large k-Temset T3ildoglu L uaz L)
2. k-Ttemset Tugmdoyady (1) 1IdThulmuitouly (Loser) lugmdoyaniing

nlaeuulas (temset og1u L, ualsi180g1u L) Adoiile k-Itemset. support,, < s(D + d)



Input: (1) DB: the original database (with its size, i.e., the total number of
transaction, equal to D); (2) L,: the set of all large k-itemsets in DB, where
k=1, ...,1; (3) db: an increment database (with its size equal to d); and (4)
s: the minimum support threshold.
Output: L: The set of all large itemsets in DB \_) db.
Method: The 1% iteration: /* find L’,, the set of all large 1-itemsets in DB \_J db */
W=L;C=¢;L = §;P=¢;
/* W: winners, C: candidate sets, L'l: initialized, P: for optimization */
for all T € db do /* scan db */
for all 1-itemset X C T do {
if X € W then X.support++;
else {
if X & Cthen {C=C\U {X}; X.support,=0; }
/*init the support cont and add X into C */
Xsupprig+; } };
for all X € W do /* put winners into L’,*/
if X.supportp>s x (D + d)
thenl', =", \J {X};
for all X € C do /*prune candidate sets in C*/
if X.support,<s xd
then { C=C— {X}; P=P U {X}; } /* P will be used for optimization */
for all T € DB do /* scan DB */
for_all 1-itemset X C T do {
if X € C then X.support,++;
if X € P then removes X from T’ /* Transaction T is reduced */
35
for_all X € C do /* put winners into L'l 4
if X.support,;, > s x (D + d) then L'l =L'l U {X};

return L',. /* end of the 1" iteration */

16
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The k-th iteration: /* for k=2 §r larger, repeat this program fragment to find L ”
the set of all large k-itemsets in the updated database, until either L , returned
is empty or db = ¢ ¥/

wW=L,; L’k= ¢; /* W: winners; L'k initialized */

C=apriori_genl(Z',))-L,;

/* the size-k candidate sets */
for_all k-itemset X € W do /* prune off losers in W */
for_all (k-1)-itemset Y € L, ,— L', , do
if Y Xthen { W= W — {X}; break; }
for_all T € db do { /*scan db */
for_all X € Subset(W, T) do X.support ++;
/* Subset(W,T) returns all the sets in ¥ contained in 7" */
for_all X € Subset(C, T) do X.support ++; /* find support of all X € C */
Reduce db (7);
/* Some items in transactions in db can be removed, discussed in next section */
}
for_all X € W do /* put the winners from W into L 1d
if X.support,, > s X (D +d)
then L" =L'k U {X};
for all X € C do /* prune candidate sets in C */
if X.support, <s X d then C=C - {X};
for_all T € DB do { /* scan DB */
for_all X € Subset(C, T) do X.support ++;
Reduce Db(T); }
/* Some items in transactions in DB can be removed, discussed in next section */
for_all X € Cdo /* put the winners from Cinto L ¥
if X.support,;, > s X (D + d)
then L', =L', U {x};

return L - /* The end of the k-th iteration */

H v
3N 2.9 levlgiidanes iudmSuniAwa Large 2-itemsets

110380

17
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ig 1 [ a <3| { g .
3. k-Ttemset 111/ Ideg lugmdoyadu (L) awisoilu k-Ttemset Mtluliawidonly

4 { ] ' 1 a3 4
(Winner) lugwdeyaniimsuwaounas (temset u'ldeglu 1, udeglu L') Adeiiio k-

Itemset.support, >sXd

TungufiasnannegyimsAum Large 2-Ttemset (L', tiovimsdivljagudoya

v v
(DB U db) Tagrauiuaouail

L.

M3 k-Ttemset 71 1115 TmnSeu Ty (Loser) Tugudoya (db) Smsvem 2

Hunou

l.i 1 k-Itemset X0, X } Tu Large 2-Itemset (L,) U52nNUAY Ttemset i (.
v} 7 hildTh I audenly (Losen lumsewdeyantusnduiud x €
L,Y € L-L, @umquiunii 3) fuluaniGen'ly kItemset danarieg
Usnglu Large 2-Ttemset (L,)

1.2 mmsomdoyalugmdaya (db) i\enIA1 Support Count (X.support,)
nninhmsasaasuiden'ls & X:support, = s X d Tawii X € L, 'l
awitoul k-Temset fana1iazgnuansly Large 2-Ttemset (L,)

v
111311 Candidate Itemset (C,) 910 New Large Itemsets (L'l) NUUNINITDIU

2.
Foyalugrdoya (db) oAt Support Count (X.support,) HAZHINIATIAOY
fiou'l &1 X.support, > 's X d Tawdi X € ¢, adodniulamitonly k-Ttemset
dsnaravegniaasly Candidate Itemset (C,) 01984411 New Large Itemsets (L',)
uad it Tauisou lvaggnanoenain Candidate Itemset (C,)
Original Database (DB) New Transactions (db)
D =1,000 d=100
s=3% s=3%
L= 1L, L, L} I,1,.support = 3
L,= {IL,LL} I,1,.support =5
L ={1,L,1} L1,.support = 2

I,1,.support = 50

L1,.support = 31

I,isnotinL,

3UM 2.10 dredregudeyalumisedeyaseunaswazsovaalyl
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3. hmsemdeyaiiohmsdsulzegiudeya (DB) Tavihan Support Count 1u
51‘!1.!%70142113“ (X.support,) 113 AV Support Count UD9 Candidate Itemset (c)

Y : =
nniwhmsasvaeuidou’ly §1 Xsupport,, = s(D + d) Tavhi X € ¢, {lu'ly

A1m3oU 1 Ttemsets ﬁx‘lﬂﬁ?’)ﬁﬂﬂu Candidate Itemset (C,) tlag Large Itemsets (L,)
wgnsmdaenuiensiulysdeyanazuansiily New Ttemset (L',) ua

d Tl lau@eu lvez ligauaasarlu New Large Itemset (L)

v
= o

{ @ ' @ v w
vnglit 210 @udedigudeyamiunldlumsivdjanganuduiuglums

G

A

pwdoyasoundes  vszneudis DB Aegiudeyaduiiniunmsiszuranaivening
v o Yy X agy Y & LY

ANUAUNUTU LG FINVOYANINYA 1,000 NI UUFAFU 152NDUAY Ttemsets = {1, I, L, I}

Tawl) Large Itemsets (L,) = {I,, L, I} uazil Large Itemsets (L,) = {I,L,, LI} #az db ﬁﬂ‘ﬁ'ﬂyﬁ‘ﬁ

v ¥
a Yy ) & v o

A X {2 X2 o ' o
INNYY JYDYAMIYUA 100 NITUUFAFY mnuuma’fay‘aﬁmmu (db) mﬂ'suﬂgﬁmnu

v a A

v o g
gdeyaiy  enmingarwdunuslumseudoyaseuand Large Itemsets (L') 1u

3 U

v
@

v v
gudoyananua Taedl Large Itemsets (L',) ¥9agmdoyanavua = {1, I, I} :niushnism
{ d 4 4 { ° -
Large Ttemsets (L',) Miiulla@enlumunt Support Ngafmua = 3% vesdayananua
a g o @ tg

TagtyuADUMSIINUAIY

Y = o U] 3

YUABUN 1 vInsay Tremset 1 Large Itemsets (L,) = {L,L,, LL} 'l Tdiduluan
) v
Jou'ly X € L, Y € L-L' aziiun I, € L-L', Auiu LI, 339nanesnn Large Itemsets

Y ' 4 o [ i\
(L) nniuynisoudoyaly db 1ieviin1515u139A1 Support (X.support,,) U493 Large
v - A 1 v o da o g P A v A
Itemsets (L,) lugmdoyananua Weghinganudunusanduiiulimuten lvne liuiie
udoyaiimsnlasunilas Fusnzvimsaslsaaouideuly Xsupport, = s(D + d) Taoh X
€L,
= 1 1 é 1 i % L% ?1‘;

I,,.support,, = 53 UAMINATIA min_sup JIWFIWAUNIAY 33 AU [, € L',

g’l lﬂ' o \ 9 4. ltﬂ' -~ 3 o

YuADUN 2 MIseudoyalu db tWen liemsets MUTNAYY 1Ag1 Large Itemsets

Vv v
') vosgudoyanaviua = {1, L, I,} 11911015 join YoyaiNey 101511 Candidate Itemset (C,)
’ ' v ¥
Taof Ttemsets 714 & L, A9 C, = {I L, LI, LL} ua LI, € L, 33 lignuaaslu ¢, aniu c,
v ¥

= {11, LL} snduihmsemdeyalugiudoya (db) 1iWen1A1 Support (X.support,) V89

. 2 i " "
Itemsets 11 Candidate Itemset (C,) B913192%11013 asvdoUidon 1y X.support, = s X d Taoh

X € C,

o ' . v 1A o Yy Y YA
III“.SuppOI'td =5 UAUINNI min_sup QJENQ']u"llagfﬂﬂilﬂﬂ'lu'Jﬂllla'JSU'NﬂUIIﬂ'l =3

v
¥ @

AU Il € C,
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II,.support, = 2 {in10un31A1 min_sup veagudeyalnideliar =3 Amu LI, € C,
39gNavoeN9In Candidate Itemset (C,)
g =1 o 1 § o o .
dupeun 3 vnmsemdeyaly DB Meinswsudeyaves Itemsets 11 Candidate
Itemset (C,) = {I,1,} 11§ ‘Uﬂ?\ﬁ' AV Support 11 db WonIA1 Support Count (X.support,;;)
' y =
4049 Itemsets N9g11 Candidate Ttemset (C,) veagudoyananua uazihdeyan 1d luning
[ v @A 9 = = :‘1 o &
anuduiusiegudoyaiimsdsumlas simiuhimsasisdeueu’ly Xsupporty, >
s(D + d) Taon X € Gy (f‘iNu@flﬁ' I,1,.support, = 30)
v v
I,I,.support,, = 35 IAWINNIIAT min_sup 59WFaTA1 =33 AU L, € L',
o o da 1 4
L auiumaansn lnenmssmdeyaseuiidesesla L', = (11, 1,1}
Josauvedaneiniu FUP
= ° a v ) a o Y A ¢ A
1. ims1i Large Ttemsets fimodumningiudoayamuhunlsvifalss lowl oan
v
mssumanlugudoyaidu
2. A11598ATIUIU Candidate Ttemsets i I991ngnudoyainyIna ey 19dum
TugdeyaduhldiimsAunniosas Tae Candidate Ttemsets 3zviImsAunuanz lomy
isad lnetiannowlu Large Ttemsets Tugiudoyainy
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larlumsissuranauu

v o d L a
2.5 MINUMNHYANNTUWUSAIBO AN NUALFN (DHP Algorithm)

[ AR A h v Y 9 Y < ' 9 L v Jda i 9
‘i]'lﬂf)aﬂi)i‘ﬂilVlvlﬂﬂﬁ'nil'luﬁ?%'lﬁﬁu zmu:nmiﬂumﬂg]mmauwumﬂmmﬂ‘v

w's”wmns‘lunwﬁmmﬁqmm Fanuis1ziiiaie Direct Hashing and Pruning Algorithm
@HP) feziunldifesuiiutszannmlumsm  Large Itemsets  vosnsAuMIng
ANNFUWUT

Wa Apriori 1A DHP Algorithm 11150@313 Candidate k+1-ltemsets (C,,,) 14010013
11 Large k-Itemsets (L,) 41 join MU L, (L, * L, #30 L, X L,) mmi"uﬁ%zﬁmﬁﬁuﬂugm%ya
Lﬁﬁ)ﬁ’ﬂﬁ1 Support factor YoIUADE Itemset ﬁagﬂu Cisi Tagaziin Itemset ‘ﬁflﬂ'“l Support factorﬁ

1 A 1w . v I
WINANUIBNNY Min_Sup a5 NAIU L,



/* Part 1 */
$ = a minimum support;
set all the buckets of H, to zero; /* hash table */
forall transaction ¢ € D do begin
insert and count 1-Items occurrences in a hash tree;
forall 2-Subsets x of ¢ do
H[h(0)] ++;
end

L, = {c|c.count 2 s, ¢ is in a leaf node of the hash tree};

gﬂﬁ 2.11 @IU% 1 Y04 Direct Hashing and Pruning Algorithm (DHP)

/* Part 2 */
k=2;
D, =D; /* database for large k-Itemsets */
While (| {x|H,[x] 2 s}| 2 LARGE) {
/* make a hash table */
gen_candidate(Z, ,, H,, C,);
set all the buckets of H, to zero;
Dy = ¢
forall transactions ¢ € D, do begin
count_support(t, C,, k, 1); FIC ¥
if (|f| > k) then do begin
make_hasht({, H,, k, H,,,, D);
if (I| > k) then D,,, = D,,, U {1};
end
end
L,= {c € CJc.count > s);

k++;

g‘ljﬁ 2.12 @2U 2 Y04 Direct Hashing and Pruning Algorithm (DHP)
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/* Part 3 */
gen_candidate(Z, ,, H,, C,);
While (|C,| > 0) {
Dy, = ¢’
forall transactions ¢ € D, do begin
count_support(t, C,, &, 1); FIC ¥
if (ff| > k) then D,,, = D,,, U {1};
end
L,= {c € CJc.count > s};
if (|D,,,| = 0) then break;
C,,, = apriori_gen(L,);

k++;

3U7 2.13 69U 3 YB3 Direct Hashing and Pruning Algorithm (DHP)

Database D
TID Items
100 A CD
200 B CE
300 AB CBE
400 B E

A o g

310 2.14 @redrgmdeyamihunlddrmiunisyi Mining Association Rule

W

' o a @ o 2
ao lilazitlumseSuednuaensyauyes DHP Algorithm Tagluduaeuusn DHP
. [ 4 Y J <3
Algorithm ﬁw‘mmsﬁunugmﬁ’fau”aseuusmﬁauum Support Factor U943 1-Itemsets LAZNIT
' - { g = )
a5 1urntosves 2-Ttemsets Nanuailuly1d (gguh 2.15 Uszneunawudhle) sy DHP

i < ° ' ' . :
Algorithm NIEUUYAYDYUDI 2-Itemses WIW1H Hash Function ﬁaz*ymﬁﬂm Hash Address 1187
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< A Y g )
Avzwan 1 nd1 1110 Bucket Y99 Hash Table 910%1UN92 @319 L, 910A1 Support Factor ¥4

1-Ttemsets NUATWINAINKIOININY Min_Sup

C count L
g T
C 3 C
D 1 E
E 3

minimum support, s = 2

Making a hash table
1 {AC}, A D} {C D}
2 {BC}, }} {{
2 gg s AC AE}, {BC}, {BE}, {CE}
"~ h({x y}) = ((order of x)*10 + (order of y)) mod 7;

CE BE AC

CE jB C; BE CD

AD {AE} BC BE {A B} AC

8 | % | %\ [ 0 ] 3 | 1 | 3 | Hash table H,

X 4 5 6 Hash address

The number of items hashed to bucket 2

Generatin i #in a bucket with the itemset C;
L*LIAE i B¢
' TUBC 2 LW ST X/ WE E
BE 3 @F
CE 3
31 2.15 A29819904 Hash Table tagmsa3na C,
(= L,
Itemset | Sup. “Ttemset | Sup.
1A} 2 AT 2
Scan {B} 3 B} 3
D {C} 3 C; 3
— {D} 1 E 3
iE} 3
C &1 L,
Itemset Ttemset | Sup. Ttemset | Sup.
A BT AB} I {ACy 2
A C; Scan A Ci 2 iB C} 2
AE D AE 1 {BE} 3
B C} —> B C} 2 {CE} 2
\B E} BE} 3
CE} CE} 2
Ci Scan C-L Ll
Itemset D Itemset | Sup. Ttemset [ Sup.
{BCE} —> {BCE} 2 {BCE} Z

gﬂ'ﬁ 2.16 @379 Candidate Itemsets L1AY Large Itemsets Tag Apriori Algorithm

b4
@ @ =] ° . » &
TuduaeudAI DHP Algorithm Nvza31e C, 91nmM3511 L, 11 join Nuudr 19 Hash

H \ 4 T o ' o d
Table 3193 lusenneuniisrelumsdmmuadn Temsets galanasezihladwily c,




24
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- YUIAUDINTNLIWNIND 3 Li”lilzﬁi'l\?ﬁl'lﬁ'lﬂlm%"lﬂ JU

C count : L

8 7 .0

C 3 C

D 1 E

E 3

minimum support, s = 2

ll\lIakmg a hash table
2 Bcj{ }}{{E}
2 e A C}, {AE}, {BC}, {BE}, {CE}

h({x y}) = ((order of x)*10 + (order of y)) mod 3;

BE
BE CE
AC BC
BE CE
jA Ei CD BC
AB AC AD
F 2 L &-%=> | Hash table H,
0 | 2 Hash address
Generating C,  #in a bucket with the itemset C
RE 2 AB
e .
' TUBC 5 BC
BE 6 BE
CE 5 CE
51 2.17 drednmsadmsnesnivinaning 3
1w Y Y o c{
- UYUIPVDIAINNUIBNIND 5 !51%3?{51\1@151\“18%\1?] U
- h({x y}) = ((order of x)*10 + (order of y)) mod 5;
CE
BE BC
AE AC
CE BC gc D%
BE {AB} {AC} {AD
[ 6 I I T 4 T 2 ] Hash table H,
0 I 2 3 4 Hash address
Generatini(ll32 #in a bucket with the itemset C,
9 . A8
' "HBC 4 BC
BE 6 BE
CE 6 CE

d’ w ' 9 A 1w
31"" 2.18 AIDYNNITATWNAITNUIFNUVUIAUNIND 5
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3.1 A Hash-Based Fast Update Algorithm (HFUP)
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/* Part 1 */
§ = a minimum support;
set all the buckets of H, to zero; /* hash table */
forall transaction ¢ € D do begin
count 1-Items occurrences in database;
forall 2-Subsets x of z do
H[h)(x)] ++;

end

L, = {c|c.count 2 s, ¢ is support factor};

g‘llﬁ 3.2 @2uN 1 Y09 A Hash-Based Fast Update Algorithm (HFUP)
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/* Part 2 */
k=2;
D= D /* database for large k-Itemsets */
While (|{x|H,[x] = s}| = LARGE) {
/* make a hash table */
gen_candidate(Z, ,, H,, C,);
set all the buckets of H,,, to zero;
D=,
forall transactions ¢ € D, do begin
count_support(t, C,, k, D; HriCt¥
if (|I| > k) then do begin
makehasht(f, H, k, H,,,, D);
if ({fl > k) then D,,, = D,,, U {I};
end
end
L,=1c'€ Cklc.countZs};

k++;
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/* Part 3 */
gen_candidate(L, ,, H,, C);
While (/C,| > 0) {
Dy, = ¢’
forall transactions ¢t € D, do begin
count_support(t, C,, k, I); FiC ¥
if (f| > k) then D,,, = D,,, U {i};
end
L= e Cklc.countZs};
if (ID,,,| = 0) then break;
C,,, = apriori_gen(L,);

k++;
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C, Support Factor (F,) L,
{L} 3 {L}
{L} 4 {L}
{I,} 2 {L,}
{L} 2 {L}
{1} 1
Making a hash table
{1, 1} Minimum Support, s = 2

{Ip Iz}a {Ip 15}7 {Iz, Is}

{Iza 13}

{I, L}

I, L}, AL, L), AL, L)

h({x y}) = ((order of x)*10 + (order of y)) mod 7;

LIS {1,L}
{I,1} WALP {ImGIYIL, BN} WAER L)y Ok}
1 1 1 2 1 2 1 Hash table H,
0 1 2 3 <t ’ 6 Hash address
Generating C, #in a bucket with the itemset C,
1; L} 2 &, 1}
{1, L} 1 {1, 1}
L, *L, {Ip 14} 1
{L, L} 1
L, L} 2
{1, 1} 0
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Input: (1) DB: the original database (with its size, i.e., the total number of
transaction, equal to D); (2) L,: the set of all large k-itemsets in DB, where k=
1, ..., 1; (3) db: an increment database (with its size equ_al to d); and (4) s: the
minimum support threshold.
Output: L': The set of all large itemsets in DB \_) db.
Method: The 1" iteration: /* find L’,, the set of all large 1-itemsets in DB \_) db */
W=L;C=¢;L \=¢;P=¢;
/* W: winners, C: candidate sets, L',: initialized, P: for optimization */
for all T € db do /* scan db */
for all 1-itemset X C 7T do {
if X € Wthen X.support ++;
else {
if X & Cthen { C=C\U {X}; X.support,=0; }
/*init the support cont and add X into C */
Xsupprtjt+; }
3
for_all X € W do /* put winners into L’,*/
if X.support,,>s * (D + d)
thenZ', =L' \U {x};
for all X € C do /*prune candidate sets in C*/
if X.support,<sx d
then { C=C- {X}; P=P'U {X}; } /* P will be used for optimization */
for all T € DB do /* scan DB */
for_all 1-itemset X C T'do {
if X € Cthen X.support ++;
if X € Pthenremoves X from T };  /* Transaction T is reduced */
for_all X € C do /* put winners into L'l */
if X.support,;, > s x (D + d) then L'l = L'l U {X3;

return L' - /* end of the 1" iteration */

34
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The k-th iteration: /* for k= 2 or larger, repeat this program fragment to find L ”
the set of all large k-itemsets in the updated database, until either L , returned
is empty or db = ¢ */

W=Lk;L’k= ¢; /* W: winners; L',r initialized */

C= apriori_genl(L'k_l) ol

/* the size-k candidate sets */
for all k-itemset X € W do /* prune off losers in W */
for_all (k-1)-itemset Y € L, | i 4 w do
if Y C Xthen { W= W~ {X}; break; }
for all T € dbdo { /* scan db */
for_all X € Subset(W, T) do X.support i++;
/* Subset(W,T) returns all the sets in W contained in T */
for_all X € Subset(C, T) do X.support i++; /* find support of all. X € C */
Reduce_db (7);
/* Some items in transactions in db can be removed, discussed in next section */
}
for_all X € W do /* put the winners from W into ) § 22N
if X.support,, > s X (D+d)
then L', = L', \U {X};
for all X € C do /* prune candidate sets in C */
if X.support,<s X d then C= C—{X};
for all T € DB do { /* scan DB */
for_all X € Subset(C, T) do X.support,++;
Reduce Db(T); }
/* Some items in transactions in DB can be removed, discussed in next section */
for all X € Cdo /* put the winners from C into L 2 ¥
if X.support,, > s X (D + d)
then L', =L',\U {X};

return L'k. /* The end of the k-th iteration */

311 3.7 d2uf 5 Y83 A Hash-Based Fast Update Algorithm (HFUP)
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Abstract

This paper is concerned with applying an incremental
association rule mining to extract interesting information from
a dynamic database. The paper proposes a hash-based fast
update algorithm. The algorithm is modified from FUP
algorithm to deal with tracking candidate k-itemsets in each
transaction is ineffective since the cardinality of such k-
itemsets is very large. The proposed is shown that our
algorithm has better running time than that of FUP.
Keyword: knowledge discovery fast update algorithm hashed-

base algorithm incremental association rule.
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D, =D, /* database for large k-Itemsets */
for (int k=2; L[k-1] 1= @ k++) {
/* make a hash table */

gen_candidate(Z,_,

H,C);
set all the buckets of H,,, to zero;
Dlrﬂ = ¢’
forall transactions ¢ € D, do begin
forall candidate k-Itemsets € C, do begin
F,,,(x) ++; /* {uf Support Y8UAAE C, */
if (k=2) then
all the 2-subsets of this transaction are
generated and hashed into a hash table H, in
such a way that when a 2-subset is hashed to
bucket i, the value of bucket i is increased by
one; (H,, [A,.,(x)] ++3)
end
end
if (k=2) then
C,={x € C|H[h(¥)] >s):
L= {x € C|F,(x) 2s};

Input: (1) DB: udeyaiy; (2) L PNAMLAYDY large k-
itemsets Tugnudoyaidn 79 k = 1, 3) db: Toyail
R uaz @) s: senfumpnTesga
Output: L 1waves large itemsets wanﬂ'lu DB U db.
/* Part 1 */
$ = a minimum support;
set all the buckets of H, to zero; /* A3 19A151EY*/
forall transaction ¢+ € D do begin
insert and count 1-Items occurrences in a hash tree;
forall 2-Subsets x of ¢ do
Fy(x) ++; /* iy Support Y9ILARY Subsets */
H,[h,(x)] ++;
end

L= {clc.count > s, ¢ is in a leaf node of the hash tree};
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for_all X € C do /*prune candidate sets in C*/
if X.support,<s x d
then {C=C-{X}; P=P\U {X};}
/* P will be used for optimization */
for all T € DB do /* scan DB */
for_all 1-itemset X C T do {
if X € C then X.support ++;
if X € P then removes X from T;
/* Transaction 7' is reduced */
ey

for all X € C do /* put winners into L’l */

WA 2: Sane3 iy HEUP daui 2

Method: The 1% iteration: /* find L,v the set of all large 1-
itemsets in DB\_) db */
W=L;C=¢;L = §;P=@;
/* W: winners, C: candidate sets, L'l: initialized, P: for
optimization */
for_all T € db do /* scan db */
for_all 1-itemset X C T'do {
if X € W then X.support t+;
else {
if X & Cthen { C=C\J {X}; X.support,= 0; }
/*init the support cont and add X into C */
X.supprt f+; }
5
for_all X € W do /* put winners into L'l*/
if Xsupport,,,>s * (D +d)
then L'l =L'l U X}

The k-th iteration: /* for k= 2 or larger, repeat this program
fragment to find 5L » the set of all large k-itemsets in the
updated database, until either L'k returned is empty or db = ¢
vk
W=L; L"= ¢; /* W: winners; L’k initialized */
C= apriori _genl(L’ hy /* refer to [2] */
/* the size-k candidate sets */
for_all k-itemset X € W do /* prune off losers in W */
for all (k-1)-itemset ¥ € L, ,~ L', do
if Y C Xthen { W= W — {X}; break; }
for all T € dbdo { /* scandb */
for_all X € Subset(W, T) do X.support i+;
/* Subset(W,T) returns all the sets in W contained in T */
for_all X € Subset(C, T) do X.support j++;
/* find support of all X € C */
Reduce_db (7);

/* Some items in transactions in db can be removed */

}

for_all X € Wdo /* put the winners from W into L', */
if X.support,,, > s X (D +d)
then',=L', U {x};
for allX € Cdo




/* prune candidate sets in C. Since if the k-th iteration for k =
2, DHP used to reduce the number of candidate 2-itemsets */
if Xsupport,<s X d then C=C- {X};
for_all T € DB do { /* scan DB */
for_all X € Subset(C, T) do X.support++;
Reduce Db(T); }
/* Some items in transactions in DB can be removed */
for_allX € Cdo
/* put the winners from C into L’k. Since if the k-th
iteration for k = 2, DHP used to reduce the number of
candidate 2-itemsets */
if X.support,,, > s X (D+d)
thenZ',=L', U {x};

return ' «- /* The end of the k-th iteration */
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Database DB Database db
TID Items TID Items
1 ACD 1 A EF

2 |BCE 2 |CF
3 |ABCE 3 [ACE
4 |BE

MW 4: uarmagidayaidy (DB) uazdeyaiitiudiu (db)

C, count L,
{A} 2 {A}
{B} 3 {B}
{C} 3 {C}
{D} 1 {E}
{E} 3

Making a hash table minimum support, s =2
1 {AC}, {AD}, {CD}
2 {BC}, {BE}, {CE}

3 {AB}, {AC}, {AE}, {BC}, {BE}, {CE}

4 {BE}
h({x y}) = ((order of x)*10 + (order of y)) mod 7,
{CE} {BE} {AC}
{CE} {B C} {BE} {CD}
{AD}{AE}{BC} {BE} {AB} {AC}
[3T7 127107 37 1 ] 3] Hashtable H,

0 1 2 3 4 5 6 Hash address

Generating C, #in a bucket with the itemset C,

{AB} 1
{AC) 3 {AC)

Li*L, {AE} 1 {BC}
{BC) 2 {BE}
{B E} 3 {CE}
{CE} 3

&
MNN 5: uanamsad1e Hash Table 1y C, #30 HFUP
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1. btnDHPProcess_Click() Haavnilisuden Ianaesmsningaiuduiiusvesdoya
fMYUAAT Minimum Support HAZYUIAYDINITNLEHFFEUSBY 151925TWAUNTEUIUMS TUNTS

v o a a { § A
AumngaNuduRusvesgIudeyaiy Tnendanily DHP Process iioisumsisyuia

private void btnDHPProcess_Click(object sender, EventArgs e)

{
if (nudMinDHP.Value == 0)
{
MessageBox.Show("N3 UINTBNA min_sup”, "ﬁnﬁau", MessageBoxButtons.OK,
MessageBoxIcon.Warning);
}

else if (txtSampleDHPDIR.Text == string. Empty)

{
A 7 1 £ o A
MessageBox.Show("N3 mnaaﬂ'lvxlamamway,a", "ANADU", MessageBoxButtons.OK,

MessageBoxIcon.Warning);

else

Thread progressThread = new Thread(delegate()
{

Form objForm = new frmLoadingProcess();

objForm.ShowDialog();
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1;
findDHPAlgorithm();
showResultDHPAlgorithm();

2. findDHPAlgorithm() 90 Tugausnazfiuhinmsienlugades Feeziludinily
Tumsdumnganuduiuivesgmdoya@y
private void findDHPAIgorithm()

{
double tempTime = 0;
dtCTime = new DataTable();
dtCTime. Columns.Add("fAVT C);
dtCTime.Columns.Add("13a1 (3U1#)");
dtLTime = new DataTable();
dtLTime.Columns.Add("ﬁ‘lﬁl‘vﬁ L");
dtLTime.Columns.Add("a1 (3117)");
dgvDHPSampleData.DataSource = null;
dgvTwoltemSet.DataSource = null;
dgvHashTable.DataSource = null;
dgvSampleCDHPResult.DataSource = null;
dgvSampleLDHPResult.DataSource = null;
dgvDHPCTime.DataSource = null;
dgvDHPL Time.DataSource = null;
successStatus = false;
iiNumber = 0;
dsCandidateDHP = new DataSet();
dsLargeDHP = new DataSet();
subProcessTime.Reset();
subProcessTime.Start();
dsCandidateDHP.Tables.Add(getCandidateItemSet(dtSampleDHP));
subProcessTime.Stop();

tempTime = subProcessTime.ElapsedMilliseconds;
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tempTime = tempTime / 1000;
DataRow insertTime = dtCTime.NewRow();
insertTime[0] = "C1";
insertTime[1] = tempTime;
dtCTime.Rows.Add(insertTime);
subProcessTime.Reset();
subProcessTime.Start();
dsLargeDHP.Tables.Add(getLargeltemSet(dsCandidateDHP.Tables[0],
Convert.ToDouble(nudMinDHP.Value), dtSampleDHP));
subProcessTime.Stop();
tempTime = subProcessTime.ElapsedMilliseconds;
tempTime = tempTime / 1000;
insertTime = dtL Time.NewRow();
insertTime[0] = "L1";
insertTime[1] = tempTime;
dtLTime.Rows.Add(insertTime);
subProcessTime.Reset();
subProcessTime.Start();
dtTwoltemSet = getTwoltemSet(dtSampleDHP).Copy();
subProcessTime.Stop();
tempTime = subProcessTime.ElapsedMilliseconds;
tempTime = tempTime / 1000; |
Ibl2ItemSet.Text = "2-Item Set = " + tempTime.ToString() + " i
subProcessTime.Reset();
subProcessTime.Start();
dtHash = getHashTable(dtTwoltemSet, Convert.ToInt32(nudHashValue. Value));
subProcessTime.Stop();
tempTime = subProcessTime.ElapsedMilliseconds;
tempTime = tempTime / 1000;
IblHashTable.Text = "Hash Table = " + tempTime.ToString() + " B TR TR

while (!successStatus)

{
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if (iiNumber != 0)
{
if (iiNumber == 1 && dsLargeDHP.Tables[iiNumber - 1].Rows.Count != 0)
{
subProcessTime.Reset();
subProcessTime.Start();
dsCandidateDHP.Tables.Add(getCandidateltemSetDHP TwoltemSet
(dsLargéDHP.Tables[iiNumber - 1], dtHash, iiNumber - 1,
Convert.ToDouble(nudMinDHP.Value), dtSampleDHP));
subProcessTime.Stop();
tempTime = subProcessTime.ElapsedMilliseconds;
tempTime = tempTime / 1000;
insertTime = dtCTime.NewRow();
insertTime[0] = "C" + (iiNumber + 1).ToString();
insertTime[1] = tempTime;
dtCTime.Rows.Add(insertTime);
subProcessTime.Reset();
subProcessTime.Start();
dsLargeDHP.Tables. Add(getLargeltemSetN
(dsCandidateDHP.Tables[iiNumber],
Convert.ToDouble(nudMinDHP. Value), dtSampleDHP));
subProcessTime.Stop();
tempTime = subProcessTime.ElapsedMilliseconds;
tempTime = tempTime / 1000;
insertTime = dtLTime.NewRow();
insertTime[0] = "L" + (iiNumber + 1).ToString();
insertTime[1] = tempTime;
dtLTime.Rows.Add(insertTime);
}
else if (dsLargeDHP.Tables[iiNumber - 1].Rows.Count > 1)
{

subProcessTime.Reset();
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subProcessTime.Start();
dsCandidateDHP.Tables.Add(getCandidateltemSetN
(dsLargeDHP.Tables[iiNumber - 1], dtSampleDHP, iiNumber - 1));
subProcessTime.Stop();
tempTime = subProcessTime.ElapsedMilliseconds;
tempTime = tempTime / 1000;
insertTime = dtCTime.NewRow();
insertTime[0] = "C" + (iiNumber + 1).ToString();
insertTime[1] = tempTime;
dtCTime.Rows.Add(insertTime);
subProcessTime.Reset();
subProcessTime.Start();
dsLargeDHP.Tables.Add(getLargeltemSetN
(dsCandidateDHP.Tables[iiNumber],
Convert.ToDouble(nudMinDHP.Value), dtSampleDHP));

subProcessTime.Stop();
tempTime = subProcessTime.ElapsedMilliseconds;
tempTime = tempTime / 1000;
insertTime = dtLTime.NewRow();
insertTime[0] = "L" + (iiNumber + 1).ToString();
insertTime[1] = tempTime;
dtLTime.Rows.Add(insertTime);

}

else if (dsLargeDHP.Tables[iiNumber - 1].Rows.Count == 1)

{

successStatus = true;

else

successStatus = true;

dsLargeDHP.Tables.RemoveAt(iiNumber - 1);
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}
iiNumber++;
}

3. getCandidateltemSet() 11nlugadi 2 wefimsionlugadeniiounum c, 1n
gudeyaniouiunm Support
private DataTable getCandidateItemSet(DataTable pSampleTrans)
{
DataTable outResult = new DataTable();
outResult.Columns.Add("item_set");
outResult.Columns.Add("support");
foreach (DataRow objDR in pSampleTrans.Rows)
{
for (int iCol = 1; iCol <= pSampleTrans.Columns.Count - 1; iCol++)
{
if (objDR[iCol]. ToString(). Trim() != string. Empty)
{
if (outResult.Rows.Count == 0)
{
DataRow insertRow = outResult.NewRow();
insertRow["item_set"] = objDR[iCol].ToString();

outResult.Rows.Add(insertRow);

else

var checklItems = (from q in outResult. AsEnumerable() where
q["item_set"]. ToString() == objDR[iCol].ToString() select q).Count();
if (checkItems == 0)
{
DataRow insertRow = outResult. NewRow();
insertRow["item_set"] = objDR[iCol].ToString();

outResult.Rows.Add(insertRow);
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}
}
}
}
}
foreach (DataRow objDR in outResult.Rows)
{

int numberOfltems = 0;

foreach (DataRow countDR in pSampleTrans.Rows)

{
for (int iCol = 1; iCol <= pSampleTrans.Columns.Count - 1; iCol++)
{
if (countDR[iCol]. ToString(). Trim() != string.Empty)
{
if (countDR[iCol].ToString() == objDR["item_set"].ToString())
{
numberOfltems += 1;
}
}
}
}

DataRow updateRow = objDR;
updateRow["support"] = numberOfitems;
}
DataView sortTable = outResult.DefaultView;
sortTable.Sort = "item_set asc";

return sortTable.ToTable();

4. getLargeltemSet() 910 Tugaf 2 naanining1 ldaunun ¢, wiounua Support Y99

5 Y ° = ' p A
I-Itemset RUUALANIIIEU C, wufSeumeunm min_sup WO L,

private DataTable getLargeltemSet(DataTable pCandidateltemSet, double pMinSup, DataTable
pSampleTrans)
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DataTable outResult = new DataTable();
outResult.Columns.Add("item_set");

outResult.Columns.Add("support");

int minSup = calculateMinSup((pMinSup * pSampleTrans.Rows.Count).ToString());

var largeltems = from q in pCandidateltemSet. AsEnumerable() where
Convert.ToInt32(q["support"]. ToString()) >= minSup select q;

foreach (DataRow largeltem in largeltems)

{
DataRow insertRow = outResult.NewRow();
insertRow["item_set"] = largeltem["item_set"];
insertRow["support"] = largeltem["support"];
outResult.Rows.Add(insertRow);

}

outResult. AcceptChanges();

return outResult;

» v '
5. getTwoltemSet() wasvInis1lan L, vwdaiu 1nzadumnaueslaoisuduy

P ' A d 9 ¥ '
A5 19BNYDIVDS 2-Ttemsets N1y 11/ IaNnsvuaney

private DataTable getTwoltemSet(DataTable pSampleTrans)

{

DataTable outResult = new DataTable();
outResult.Columns.Add("item_set");

string markJoin = string. Empty;

foreach (DataRow loopDR in pSampleTrans.Rows)
{

DataRow insertRow = outResult. NewRow();
for (int iMark = 1; iMark <= loopDR.ItemArray.Length - 1; iMark++)
{
for (int iCol = iMark; iCol <= loopDR.ItemArray.Length - 1; iCol++)

{
if (loopDR[iCol]. ToString().Trim() != string. Empty)
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{
if (iCol == iMark)
{
markJoin = loopDR[iCol]. ToString();
}
else
{
insertRow["item_set"] = insertRow.IsNull("item_set") ? markJoin + "/" +
loopDR[iCol].ToString() : insertRow["item_set"].ToString() + "," +
markJoin + "/" + loopDR[iCol].ToString();
}
}

}

outResult.Rows.Add(insertRow);

}

return outResult;

6. getHashTable() 15193 1 NIOUMIRIUINNIAT Address DAZ1IATT1LEY
private DataTable getHashTable(DataTable pTwoltemSet, int pHashNumber)
{
DataTable outResult = new DataTable();

for (int addCol = 0; addCol < pHashNumber; addCol++)

{
outResult.Columns.Add(addCol.ToString());
}
foreach (DataRow inputToHash in pTwoltemSet.Rows)
{

foreach (string calData in inputToHash[0]. ToString().Split(",". ToCharArray()))
{

string[] iData = calData.Split("/". ToCharArray());

int hashAddress = calculateHashAddress(Convert. ToInt32(iData[0]),
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Convert.ToInt32(iData[1]), pHashNumber);

if (outResult.Rows.Count == 0)

{
outResult.Rows.Add();

}

DataRow updateRow = outResult.Rows[0];

updateRow[hashAddress] = updateRow.IsNull(hashAddress) ? calData :
updateRow[hashAddress].ToString() + "," + calData;

}

return outResult;

7. 110 Tugafi 2 iovhaudmseiiisezimsnsaoaous k sy 2 niely
duriy 2 v handi Tugalude 8 uadrliividy 2 o2 livhandiTugalude 9
8. getCandidateltemSetDHP_TwoltemSet() @519 C, 720139908 L, aifFouiisunua
Tumsimemioansauves ¢, udaes llvhaudende 10
private DataTable getCandidateltemSetDHP_TwoltemSet(DataTable pLItemSet, DataTable
pHashTable, int pCol, double pMinSup, DataTable pSampleTrans)

DataTable outResult = new DataTable();
outResult.Columns.Add("item _set");

outResult.Columns.Add("support");

int jNumber = 1;

for (int iNumber = 0; iNumber <= pLItemSet.Rows.Count - 2; iNumber++)

{

for (int iRow = jNumber; iRow <= pLItemSet.Rows.Count - 1; iRow++)
{
DataRow insertRow = outResult. NewRow();
insertRow["item_set"] = pLItemSet.Rows[iNumber][0]. ToString() + "," +

pLItemSet.Rows[iRow][0].ToString();

outResult.Rows.Add(insertRow);
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jNumber++;

foreach (DataRow valueDR in outResult.Rows)

{

}

string compareHash = string. Empty;
foreach (string iCompare in valueDR["item_set"]. ToString().Split(",". ToCharArray()))
{

compareHash += compareHash == string.Empty ? iCompare : "/" + iCompare;
}
int hashAddress = findHashAddress(compareHash, pHashTable);
valueDR["support"] = hashAddress ==-1 20 ;
pHashTable.Rows[0][hashAddress]. ToString().Split(",".ToCharArray()).
GetUpperBound(0) + 1;

int minSup = calculateMinSup((pMinSup * pSampleTrans.Rows.Count).ToString());

var largeltems = from q in outResult. AsEnumerable() where

Convert.ToInt32(q[ "support"]. ToString()) >= minSup select q;

DataTable tempResult = new DataTable();

tempResult = largeltems.CopyToDataTable();

foreach (DataRow valueDR in tempResult.Rows)

{

int supportValue = 0;
string[] tempValue = valueDR["item_set"]. ToString().Split(",".ToCharArray());
foreach (DataRow sampleDR in pSampleTrans.Rows)
{

string[] tempSample = new string[sampleDR.ItemArray.Length - 1];

for (int iCol = 0; iCol < sampleDR.ItemArray.Length - 1; iCol++)

{

tempSample[iCol] = sampleDR[iCol + 1].ToString();
}
var intersectResult = tempValue.Intersect(tempSample). ToArray<string>();

bool checkEqual = false;
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if (tempValue.GetUpperBound(0) == intersectResult. GetUpperBound(0))
{

checkEqual = compare Array(tempValue, intersectResult);
}
if (checkEqual)
{

supportValue++;

}

valueDR["support"] = supportValue;

}

return tempResult;

9. getCandidateltemSetN() @319 C, Iaon15101 L, 1900r1 L, udawe lilvinunde 10
private DataTable getCandidateltemSetN(DataTable pLItemSet, DataTable pSampleTrans, int
pCol)

DataTable outResult = new DataTable();
outResult.Columns.Add("item_set");
outResult.Columns.Add("support");
if (pCol == 0)
{
int jNumber = 1;
for (int iNumber = 0; iNumber <= pLItemSet.Rows.Count - 2; iNumber++)
{
for (int iRow = jNumber; iRow <= pLItemSet.Rows.Count - 1; iRow++)
{
DataRow insertRow = outResult.NewRow();
insertRow(["item_set"] = pLItemSet.Rows[iNumber][0]. ToString() + "," +
pLItemSet.Rows[iRow][0]. ToString();

outResult.Rows.Add(insertRow);
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jNumber++;

else

int currentRecord = 0;
string[] markJoin = null;
string[] currentMark = null;
foreach (DataRow dataDR in pLItemSet.Rows)
{
int runRecord = 0;

while (runRecord < pLItemSet.Rows.Count - currentRecord)

{
if (runRecord == Q)
{
markJoin = dataDR["item_set"].ToString().Split(",".ToCharArray());
}
else
{

currentMark = pLItemSet.Rows[currentRecord +
runRecord][0].ToString().Split(",".ToCharArray());

bool joinStatus = false;
for (int iMark = 0; iMark <= pCol - 1; iMark++)
{

joinStatus = markJoin[iMark] == currentMark[iMark] ? true : false;

if (!joinStatus)

{

break;

}
if (joinStatus)
{
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var joinResult = markJoin.Union(currentMark). ToArray<string>();
DataRow insertRow = outResult. NewRow();
foreach (string joinDR in joinResult)
{
insertRow["item_set"] = insertRow.IsNull("item_set") ? joinDR :
insertRow["item_set"] +="," + joinDR;
}

outResult.Rows.Add(insertRow);

else

break;

}
runRecord++;

}

currentRecord++;

}

foreach (DataRow valueDR in outResult.Rows)
{
int supportValue = 0;
string[] tempValue = valueDR["item_set"]. ToString().Split(",". ToCharArray());
foreach (DataRow sampleDR in pSampleTrans.Rows)
{
string[] tempSample = new string[sampleDR.ItemArray.Length - 1];
for (int iCol = 0; iCol < sampleDR.ItemArray.Length - 1; iCol++)
{
tempSample[iCol] = sampleDR[iCol + 1].ToString();
}
var intersectResult = tempValue.Intersect(tempSample). ToArray<string>();

bool checkEqual = false;
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if (tempValue.GetUpperBound(0) == intersectResult. GetUpperBound(0))
{

checkEqual = compareArray(tempValue, intersectResult);
}
if (checkEqual)
{

supportValue++;

}

valueDR["support"] = supportValue;
}
outResult. AcceptChanges();

return outResult;

o d‘ v A = @ & d'
10. getLargeltemSetN() U1 C, w"lﬁ'mmm support onfSounouny min_sup INDHI
@ A o P g = ) A o =)
L, nasmnnnyinui wgatimSee hlasraeuitou luievihaudende 11

private DataTable getLargeltemSetN(DataTable pCltemSet, double pMinSup, DataTable
pSampleTrans)

DataTable outResult = new DataTable();
outResult.Columns.Add("item_set");
outResult.Columns.Add("support");
int minSup = calculateMinSup((pMinSup * pSampleTrans.Rows.Count). ToString());
var largeltems = from q in pCItemSet. AsEnumerable() where
Convert.Tolnt32(q["support"].ToString()) >= minSup select q;
foreach (DataRow largeltem in largeltems)
{
DataRow insertRow = outResult.NewRow();
insertRow["item_set"] = largeltem["item_set"];
insertRow["support"] = largeltem["support"];

outResult.Rows.Add(insertRow);
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outResult. AcceptChanges();

return outResult;
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1.2.2 4aA3 Code VoMM INgaLDE1M FUP Process
. [ d‘ A I Y v @ J
1. btnFUPDHPProcess_Click() Maanniisuaen Idndesnmsminganudunusves
{ A ' 2 v @ d F 9
Toyaiumudunlmi  isezBudunszuaunslumsdumngaiudiniusvestoyarianua
TasAaNN1ju FUP Process iMpisunsilszuna

private void btnFUPDHPProcess_Click(object sender, EventArgs e)

{
if (dsCandidateDHP.Tables.Count == 0)
{
MessageBox.Show("ﬂ; 211 Process igl’ﬂyﬁ Sample f’iilu", "ﬁnﬁau",

MessageBoxButtons.OK, MessageBoxIcon.Warning);

}

else if (txtTransDHPFileDIR. Text == string. Empty)

{

MessageBox.Show("N aden "l‘v\lﬁ’ Transaction”, "l T ", MessageBoxButtons.OK,
MessageBoxIcon.Warning);

}

else

{

Thread progressThread = new Thread(delegate()
{
Form objForm = new frmLoadingProcess();
objForm.ShowDialog();
1;
progressThread.Start();
processTime.Reset();
processTime.Start();
findFUPDHP Algorithm();
processTime.Stop();
showResultFUPDHPAlgorithm();
dsCandidateTrans.Reset();
progressThread. Abort();

processTwoTime = processTime.ElapsedMilliseconds;
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processTwoTime = processTwoTime / 1000;
IbIDHPFUPProcessTime.Text = "=" + processTwoTime.ToString() + " 314‘1‘71";
allPrcessTime = processOneTime + processTwoTime;

IbIDHPProcessTime.Text = allPrcessTime.ToString();

2. findFUPDHPAlgorithm() 910 TugausnaziiuiimsienTugades Faaziudaui
Hlumsdumnganuduiusideddeyaiudaunlng
private void findFUPDHPAIlgorithm()

{

dgvTransCDHP.DataSource = null;

dgvTransLDHP.DataSource = null;

dgvTransDHPRecord.DataSource = null;

dgvDHPFUPCTime.DataSource = null;

dgvDHPFUPLTime.DataSource = null;

double tempTime = 0, calTime = 0;

successStatus = false;

iiNumber = 0;

int minAll = 0;

int minTrans = 0;

dtCTime = new DataTable();

dtCTime.Columns.Add("ﬁ”lﬁ‘vﬁ <");

dtCTime.Columns.Add("2a1 (3m~71)");
dtLTime = new DataTable();
dLTime.Columns.Add("f18ufi L");
dtLTime.Columns.Add("1391 (31!1"7])");
dsCandidateTransDHP = new DataSet();
dsLargeTransDHP = new DataSet();
dtTempC = new DataTable();
subProcessTime.Reset();
subProcessTime.Start();

dtTempC = getCandidateltemSet(dtTransDHP).Copy();



78

subProcessTime.Stop();
calTime = subProcessTime.ElapsedMilliseconds;
calTime = calTime / 1000;
minAll = calculateMinSup((Convert. ToDouble(nudMinDHP. Value) *
(dtSampleDHP.Rows.Count + dtTransDHP.Rows.Count)). ToString());
IbIMinAlIDHP.Text = "min_394 =" + minAll. ToString();
minTrans = calculateMinSup((Convert. ToDouble(nudMinDHP. Value) *
dtTransDHP.Rows.Count).ToString());
1bIMinTransDHP.Text = "min_trans = " + minTrans. ToString();
while (!successStatus)
{
if (dsLargeDHP.Tables.Count == 0)

{

successStatus = true;
}
else if (iilNumber == 0)
{
subProcessTime.Reset();
subProcessTime.Start();
dsLargeTransDHP.Tables. Add(getLargeltemSetTrans(dtTempC,
dsLargeDHP.Tables[iiNumber], minAll, minTrans));
subProcessTime.Stop();
tempTime = subProcessTime.ElapsedMilliseconds;
tempTime = tempTime / 1000;
tempTime = tempTime + calTime;
DataRow insertTime = dtCTime.NewRow();
insertTime[0] = "C1";
insertTime[1] = tempTime;
dtCTime.Rows.Add(insertTime);
insertTime = dtLTime.NewRow();
insertTime[0] = "L1";

insertTime[1] = tempTime;



}

dtLTime.Rows.Add(insertTime);
dsCandidateTransDHP.Tables.Add(dtNewC);
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else if (dsLargeTransDHP.Tables[iiNumber - 1].Rows.Count > 1 && iiNumber <

}

subProcessTime.Reset();

subProcessTime.Start();

dsLargeDHP.Tables.Count)

dtTempC = getCandidateltemSetN(dsLargeTransDHP.Tables[iiNumber - 1],

dtTransDHP, iiNumber - 1);

dsLargeTransDHP.Tables.Add(getLargeltemSetTrans(dtTempC,

dsLargeDHP.Tables[iiNumber], minAll, minTrans));

subProcessTime.Stop();

tempTime = subProcessTime.ElapsedMilliseconds;
tempTime = tempTime / 1000;

DataRow insertTime = dtCTime.NewRow();
insertTime[0] ="C" + (iiNumber + 1).ToString();
insertTime[1] = tempTime;
dtCTime.Rows.Add(insertTime);

insertTime = dtL Time.NewRow();

insertTime[0] = "L" + (iiNumber + 1).ToString();
insertTime[1] = tempTime;
dtLTime.Rows.Add(insertTime);

dsCandidateTransDHP.Tables.Add(dtNewC);

else if (dsLargeTransDHP.Tables[iiNumber - 1].Rows.Count == 1)

{

else

successStatus = true;

successStatus = true;
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}

iiNumber++;

3. getCandidateltemSet() @AWY C, 'inﬂgmﬁﬂgﬁﬁtﬁﬂki’l’1u11ﬁﬁw%’auﬁnﬁ1 Support
private DataTable getCandidateltemSet(DataTable pSampleTrans)
{
DataTable outResult = new DataTable();
outResult.Columns.Add("item_set");
outResult.Columns.Add("support");

foreach (DataRow objDR in pSampleTrans.Rows)

{
for (int iCol = 1; iCol <= pSampleTrans.Columns.Count - 1; iCol++)
{
if (objDR[iCol]. ToString(). Trim() != string. Empty)
{

if (outResult.Rows.Count == 0)

{
DataRow insertRow = outResult.NewRow();
insertRow["item_set"] = objDR[iCol].ToString();

outResult.Rows.Add(insertRow);

else

var checkltems = (from q in outResult. AsEnumerable() where
q["item_set"].ToString() == objDR[iCol].ToString() select q).Count();
if (checkItems == 0)
{
DataRow insertRow = outResult.NewRow();
insertRow["item_set"] = objDR[iCol].ToString();

outResult.Rows.Add(insertRow);
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}
}
}
}
foreach (DataRow objDR in outResult.Rows)
{

int numberOfltems = 0;

foreach (DataRow countDR in pSampleTrans.Rows)

{
for (int iCol = 1; iCol <= pSampleTrans.Columns.Count = 13 iCol++)
{
if (countDR[iCol]. ToString(). Trim() != string.Empty)
{
if (countDR[iCol]. ToString() == objDR["item_set"].ToString())
{
numberOfitems += 1;
}
}
}
}

DataRow updateRow = objDR;
updateRow["support"] = numberOfltems;
}
DataView sortTable = outResult. DefaultView;
sortTable.Sort = "item_set asc";

return sortTable.ToTable();

4. getLargeltemSetTrans() ¥1 New Large Itemsets A13350159099an93NY FUP ‘Viﬂ 3
TunouTasezthem Large Itemset NMsAUMINGANNTURUTIANINANIANIWiuToya
Tnaifiiudunda
private DataTable getLargeltemSetTrans(DataTable pTempCandidate, DataTable pLargeSample,

int pMinAll, int pMinTrans)
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DataTable outResult = new DataTable();
DataTable newC = new DataTable();
DataTable tempResult = new DataTable();
tempResult = pLargeSample.Copy();

foreach (DataRow intersectDR in tempResult.Rows)

{
intersectDR["support"] = Convert.ToInt32(intersectDR["support"]. ToString()) +
findItemValue(pTempCandidate, intersectDR["item_set"].
ToString(), "item_set", "support");
}

newC = tempResult.Copy();
int minAll = pMinAll;
foreach (DataRow deleteDR in tempResult.Rows)

{
if (Convert.ToInt32(delete DR["support"]. ToString()) < minAll)
{
deleteDR.Delete();
}
}

outResult = tempResult.Copy();

var dataOld = newC.AsEnumerable();

var dataNew = pTempCandidate. AsEnumerable();

var exceptDatas = from q1 in dataNew

join g2 in dataOld on q1["item_set"] equals g2["item_set"] into j
from r in j.DefaultIfEmpty()

where r == null

select q1;

int minTrans = pMinTrans;

foreach (DataRow checkExceptData in exceptDatas)

{
if (Convert.ToInt32(checkExceptData["support"]. ToString()) >= minTrans)



DataRow insertC = newC.NewRow();
insertC["item_set"] = checkExceptData["item_set"];
insertC["support"] = checkExceptData["support"];
newC.Rows.Add(insertC);
if (Convert.ToInt32(checkExceptData["support"]. ToString()) >= minAll)
{
DataRow insertL = outResult.NewRow();
insertL["item_set"] = checkExceptData["item_set"];
insertL["support"] = checkExceptData["support"];

outResult.Rows.Add(insertL);

}

DataView sortTable = newC.DefaultView;
sortTable.Sort = "item_set asc";

dtNewC = new DataTable();

dtNewC = sortTable.ToTable();

sortTable = outResult.DefaultView;
sortTable.Sort = "item_set asc";

return sortTable.ToTable();
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v
5. getCandidateltemSetN() @319 C, lasmsion L, 11900y L, MAUVUADUYDI

8ane371y FUP o1 C, noundni C, 7118111 New Large Itemsets #o'l1)

private DataTable getCandidateltemSetN(DataTable pLItemSet, DataTable pSampleTrans, int

DataTable outResult = new DataTable();

outResult.Columns.Add("item_set");

outResult.Columns.Add("support");

if (pCol == 0)

{

pCol)
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int jNumber = 1;
for (int iNumber = 0; iNumber <= pLItemSet.Rows.Count - 2; iNumber++)

{

for (int iRow = jNumber; iRow <= pLItemSet.Rows.Count - 1; iRow++)

{
DataRow insertRow = outResult.NewRow();
insertRow["item_set"] = pLItemSet.Rows[iNumber][0].ToString() + "," +
pLItemSet.Rows[iRow][0]. ToString();
outResult.Rows.Add(insertRow);
}
jNumber++;
¥
}
else
{

int currentRecord = 0;
string[] markJoin = null;
string[] currentMark = null;
foreach (DataRow dataDR in pLItemSet.Rows)
{
int runRecord = 0;

while (runRecord < pLitemSet.Rows.Count - currentRecord)

{
if (runRecord == 0)
{
markJoin = dataDR["item_set"]. ToString().Split(",". ToCharArray());
}
else
{

currentMark = pLItemSet.Rows[currentRecord +
runRecord][0]. ToString().Split(",". ToCharArray());

bool joinStatus = false;



for (int iMark = 0; iMark <= pCol - 1; iMark++)

{

joinStatus = markJoin[iMark] == currentMark[iMark] ? true : false;

if (!joinStatus)

{
break;

}
if (joinStatus)

{

var joinResult = markJoin.Union(currentMark).ToArray<string>();
DataRow insertRow = outResult.NewRow();

foreach (string joinDR in joinResult)

{

insertRow["item_set"] = insertRow.IsNull("item_set") ? joinDR :

}

outResult.Rows.Add(insertRow);

else

break;

}
runRecord++;

}

currentRecord++;

}

foreach (DataRow valueDR in outResult.Rows)

{
int supportValue = 0;

85

insertRow/["item_set"] +="," + joinDR;
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string[] tempValue = valueDR["item_set"]. ToString().Split(",".ToCharArray());
foreach (DataRow sampleDR in pSampleTrans.Rows)
{
string[] tempSample = new string[sampleDR.ItemArray.Length - 1];
for (int iCol = 0; iCol < sampleDR.ItemArray.Length - 1; iCol++)
{
tempSample[iCol] = sampleDR[iCol + 1].ToString();
}
var intersectResult = tempValue.Intersect(tempSample). ToArray<string>();
bool checkEqual = false;
if (tempValue.GetUpperBound(0) == intersectResult.GetUpperBound(0))
{
checkEqual = compare Array(tempValue, intersectResult);
}
if (checkEqual)
{

supportValue++;

}

valueDR["support"] = supportValue;
}
outResult. AcceptChanges();

return outResult;

6. veyhmsazvaouTaehe L, fivunldueestuiegimdannsessuudaisn
Y93 C,,, VAUMINUIBAI1995 9150 11 919399200151 100@11150M1A1 New Large Itemsets 16
Bnud wfennsfuminganuduiusvesgudeyauad eduuda isramnsniha New
Large Ttemsets i l@nanunil laraflungaaduniusld uddridouludraduduiie

i51vzundv ldvihaunds 4
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