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ABSTRACT

Development of Association Rule Discovery System by use association rule of data
mining process for searching relationship of information that are used data mining process and
take the results to predict for searching main factor and others factor for making a decision in
business process so the results can describe decision reason to stakeholder understand easily.
Since the present, business process has highly competition specially competition about
information so in case of others organization have good information for business process, also it
have advantage over in business process.

This project propose data mining process by use apriori algorithm for searching
relationship of information so to combine data preparation and exploration system with

association rule discovery system.
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L, = find_frequent_1-itemsets(D);
for (k=2; L,., ZP, k++) {
C, = apriori _éen(Lk_ 1» Min_sup);
for each transaction z € D { // scan D for counts
C, = subset(C, , 2); // get the subsets of t that are candidates
for each candidate ¢ € C,
c.count ++;

}
L,={c € CJc.count min_sup}

}

returnL =, L,

Procedure apriori_gen(Z, .,: frequent (k - 1)-itemsets; min_sup: minimum support threshold)
for each itemset/, € L, ,

for each itemset/, € L, ,

i 0,11 = L0 A (121 = LD A ... A (k2] = Bike2D) A (k1] < Blk-1]) then

¢ =114 [2; // join step: generate candidates
if has_infrequent_subset(c, L, _,) then
delete c; // prune step: remove unfruitful candidate

-else add c to C,;

}

return C;

Procedure has_infrequent_subset(c : candidate k-itemset; L, : frequent (k - 1)-itemsets);
// use prior knowledge
for each (k-1)-subset s of ¢
ifs €L, then
return TRUE;

return FALSE;

7113.1 Sane3Hun1IN1 frequent itemset
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VOlL,,,j Aedduiiveaudazaindn waz 1] 92 join fuldiu L[] 9zf0aniny L]
ndnie mndnduddausnsuddisesgaiiordeamioniuSeainsains join

el

Join Step
Insert into C,
Select p.item,,p.item,, ... , p.item, _,, g.item, _,

FromL,,p,L,,q
Where p.item, = q.item,, ... , p.item, _, = p.item, _,, p.item, _, <p.item, _,

[ 4
51l13.2 Saneiuduaouns Join

® Prune Candidate itemset-K (C,) i® superset 483 L, 819911 3u110M 512
d'l d < 9 = ° ) a s/ .« .
i{l9911910M5 join Y84 L, , 39d0aimsaadiauves G, Taw item 11d91nms join

o o 4 LY -
vea L, fiu L, vt ¢, 1éfdeile ynq subset vesduiueauliuamdnves L, wn

4 |
i subset 1aTiifiumnTnues L, , 1By itemsets Aazgnaviialy)

Pruning Step
Forall itemsets ¢ € C, do

Forall (k — 1) — subset s of ¢c do

If (s ¢ L,_,) then delete ¢ from C,

" y
7133 Sane3uduasUMT Prune

q’: { v o d q 1 . o
Fupoui2 adungaNuFURUTIIN frequent itemsets i 1AA1 frequent itemsets udMN9z
o [+ @ o @ 1 R ’
dnnafrafiungaauduiug Tasnganuduius 1811910 udas frequent itemset L M1
' v o
subset 484 frequent itemset ¥84 L (1T ¥)0<] subset s ¥84 L oniuiraing sz ldnadwine s

- (L-s)

ga31un13MIA1 confidence A
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support__count(A ) B)

confidence(A —» B) =
support_count(A)

4 o ¢ d o {
Taufi support_count(A U B) Aodiuvemsmdudndunil itemset A U B uaz
A o ¢ d o da, 4 P R T
support_count(A) AOSTHIMVBINTWAUBAFURAT itemset A Fengezlinanninyodeldiy
o da 1 v o o 1 1 1
nadnin 1dnnmsmannuduiusizdeadianinnimieniiiy minimum confidence

-

grethail msfnudweaudi TaslddaneTiuenons

§ ¢ d o o [y a
319731 nsmdudaduvesdeyadmiudmuedui

TID List of item
T001 11,1215

T002 12,14

T003 12,13

T004 I1,12,14

TO0S5 I1,13

T006 12,13

T007 I1,13

TO008 I1,12,13,I5

T009 11,12,I3

N1 frequent itemset

LA v A a :&, ¥ ¢ d o & 9.
1. Wusuauveaudas lemufifiadu veadas nimdudnfudnsida c,
2. yamslSeudfeninaudududas lemuiitu1dnnded 1 AU minimum support Taoh
fimualia minimum support =2 wld L,
3. $1nsm C, 1asms join L, fiu L, Aufiuea

[] i 4 [

4. HMSTUSWIUVBY itemset 7TIAT join AU TUTUN 3

i o o ‘ [~
s aufiv iduneuifony minimum support it L,

g

s ¢, Tawns join L, AU L,

U114 itemset N join IUTENINL,

© N o

ity idunnSoufousy minimum support Moy L,
#196719 HEAINITHI C, 1S join L, AU L,

¥
1) YunoUN1s Join
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C,=L,ML,
({11, 12}, {11, 13}, {11, 15}, {12, I3},{12, 14},{12; I5}} > {{11, 12},{11, I3},{11, I5},{12, 13}, {12,
14}, {12, 15}} = {{11,12,13},{11,12,15},{11,13,15},{12,13,14},{12,13,15},{12,14,I5} }
2) ‘ﬁ’:uﬂiluﬂ‘li Prune .
- subset Y99 {I1,12,13} = {11,12},{11,13},{I2,I3} subset YD {Il,Iz,Is}L'fluﬁn'l‘Tm*um L, ﬁ'q'fi’"u
{11,12,13} Sseglu C,
- subset U84 {IL12,15} = {I1,12},{I1,15},{I2,]5} subset ¥3 {12,13,15} HuenFnyes L, farfu
{11,12,15} Sveglu C,
- subset 494 {I1,13,15} = {11,13}, (11,15}, {1315} titeqnin (13,15} hildifluemnaves L, daiu
{11,13,15} 9 lisglu c,
- subset Y09 {1213 14} = {1213}, (12,14}, {1314 hiiteann (13,14} Ti'ldlusandnves L, dahu
12,314} Salieglu c,
- subset Y04 {21315} = {12,13}{12,15}, {3 15} tfieenn (13,15} hildidiuengnvea L, gy
{12,13,15} 3¢’ livglu C, |
- subset 499 {12,14,I5} = {12,14},{12,15},{14,15}tﬁawm a415) Tildidumndaves L, vt
12,14,15} Sehisglu c, Fahuezld €, = ({11, 12,13}, {11, 12,15} } #&2910M3 Prune uda
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Itemset Sup.count Itemset Sup.count
Wusmuswnsveum {n 6 weudousniylédud { 6
asnswmduBnu {12} 7 minimum support {12} 7
{13} 6 {13} 6
> {14} 2 > {14} 2
{15} 2 {15} 2
Itemset Itemset Sup.count Itemset Sup.count
{1, 12} i, 12) 4 {11, 12) 7
m,3 | .. RN ) 4 nlSouifiouriniy {1, 13) 4
L) ! 14U minimum
adnc,nnL, | (11,14} _ {11, 14) 1 {11,15} 2
Y itemset e
{1, 15} {11, 15} 2 PPo (12,13} 4
—_ —_— ———
{12,13} {12, 13} 4 {12, 14} 2
{12, 14} {12, 14} 2 {12, 15} 2
{12,15} {12, I5} 2
{13, 14} {13, 14} 0
{13, 15} {13, 15} 1
{14,15} {14, 15} 0
Itemset Itemset Sup.count | nfFoudlsunniylA Itemset Sup.count
ra— WIS 7 2| fufi minimom 23} 2
3 T ;
— 7 ol myusy | MRS ) ns) 2 support {11, 12,15} 2
I A < e — -

3ﬂﬁ3.4 Itemset 10Z NN frequent itemset Taosmuald minimum support = 2

v o
msa%'nng]mmﬁuwuﬁﬂm frequent itemsets

L= {I1,12,1I5}

9
Ausaunoontiu subset snduirade ldaatl Ao {113,{12},{15},{11,12},{11,15},{12,15}

11 = 12 & I5 sandiesiu = 2/6 = 33%
12~ 11 & 15 sardesu = 2/7 = 20%
15 = 11 & 12 anudesiu = 272 = 100%
11 & 12 = 15 samudeiiu = 2/4 = 50%
11 & 15 ~ 12 snnuderiu = 22 = 100%
12 &15 = 11 manundesiu = 2/2 = 100%
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Class Diagram : DataMining)

DetaMining

+event ProgressMonitorEvent:ProgressMonitorE vertHandler
-AP: Apriofi

-dataBase:

-viewDstaMiningAnalysisDstaView

-minimum SuppartCourt. Double

-minimum Confdence:Double
-connedionString String

-xmiFRePath:String

-dataSource:String

-detaSourceCommand:

JransactionsCountint

<« property »>+Minimum SupportCount:Double
<« property »>+Minimum Confidence:Double
<< property »»>+ConnectionString: String

<< propesty >>+XMLFileP eth:String

«< property »» +DataSource:String

<< property »»>-DataSourceCommand:

<< property »>+DetaBase:int

+DataMining(} void

+DataMining(3 void

+OnProgressMonitorE vent(void

+OnProgressionitoringCompletedE vent (:void
+AnalysisData(supportCountDouble,minimum Confidence:Double, connectionSiring String dataS ource: String dataS ourceComm and:CommandType )
+AnalysisData(supportCount: Double minimum Confidence int xanFieP ath:String)
+AnalysisDataMinkmum Support.double Minknum Confidence:double fransactionsDets:int):
+ViewDataMiningAnalyss() System Data DataView
+VienDataMiningAnalysis(tableName:String) System Deta DataView

+ViewD alaMiningAnalysistableName: String minimum Confidence:Double) System Deta DetaView
+ViewDataMiningAnalysis(tableName:String sodColumn:String) System Deta DataView

jind.16 amalaezinsy DataMining
11ng1i4.16 Aa1er laBzINTY DataMining inthiife
1. AU UAZAIMUART Support Count
2. MU tazf1vuafl Minimum Confidence
3. @41 Candidate Itemset 111 891130 Apriori Uszuaana

4 4
4. wavunouMsUssuanadtegiunou 1nuudi91n Event 404 Progress Bar
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Class

Diagram : Apsiori Rule J

Apriod

-temsetsFrequentCollection:
-temsetsCandidateCollection:

««< property »» +itemsetsCandidateColtection:
<< property »» +ltem setsFrequentColtection:

+Aprion(x void

+AprioiiGenerator(Candidateltem set:, TransactionsDeta: minimum _support: intyvoid
+CresteitemsetSubsets(Levetint temSubset: parentitem set: transadionsD ata: ) void
+CreateltemsetSubsets(temSubset Yitemsetarraylist( |

+CreateitemsetRuleset (parertRulessat: JotRuleset: rightRuleset: fransactionsData: inty:void
+CreateOneltemsets(:vold

Finditems(fnd data:StringXint

-Finditems(fnd String, data:intxint

Finditems(inctint data: DataT able):

+GenerateF requertitemsets(x vold

+HasinfrequentSubSet () Boolean

+JoinC endidateltemsets{candidate_ktem setint ransadionsDeta: minimum Suppaort.int):
+Support Count(find: fransactionsDsata: Yint

+Support Court(find: String, Transactions_Detec xint

9

1

2
3
4,
5
6
7

q1lfi4.17 aararlaesiinas Apriori
ngUiia17 amalaosunsuefiosiHnhiife
. fudwauveslomu
. M9 Support Count ¥4 lemumnsududndu
. adam frequent itemset
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Class Diagram : ltemset)

Romset

-tems

-level.int

<< property »=+ltems:
<< property »>+Level:int

+ltemset():void
JAN JAY
ItemsetFrequent ItemsetCandidate
+ltem setFre quent t emsetCandidate:ltemsetCendidate)void | |+temsetCandidate(:void

+ltemsetF requent (:void

33
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2. udoyaves Candidate Itemset



Class Diagram : ltem setArrayLisy

ltemsetArraylist

-CommaOnly.String
‘|-Comma SpaceAter;String
-CommaSpaceBefore:String
-Comma SpaceBoth: String
-levetint

-supportcountint

+Geteys(:void

+Convert Toltem setArrayList(deta: String seperatorCh aracters.char]):ltemsetArraylist
+Convert ToString (deta:ltemsetArrayList seperstorCharacters: String): String
+itemsetArraylist(collectiontist:ICollection):void
+HtemsetArraylist(inttialCapacity.int). void

+ltemsetArrayList (Y void

5UT14.19 amalaozunsy temsetArrayList

2ngliia.19 aaarlapzunsy HemsetArrayList Hunaafiduneaquaniifninaais
AmayList uaziimihiife

1. adanasdmuadisudulfBuaunud voen1d ItemArrayList

2. wlaamdsnusideglugluyuvesnard temArrayList

3. uilasdoynussBouidn IemAmayList 1oy lugiiuuyesddnys

34



35

Class Diagram : Tranforms Data and Create Grouping table )

frmiviain

DataSource

+QueryD ataF orGrouping(): void
+TransformGrouping (. void
+UpdateltemNameT oGroupName(): void
+UpdateValueNull(xvoid
+NewSalL.Connection(} void
+PrepareConnect(): void
+CreateColumnTempTransform (:void

System Deta.OleDb|

-ctAssaDataTable
-dtGmp:DataTable
-SqlCreateTempT able: String

ConmnectDatabase p

+AddNewR owassaciation(): void
+CheckMinim umSupport (: void
+ClearT ableAssociation(): void
+ClearT ableGrouping(): void
+CreateGroup(} void

+CresteT able Grouping(): void
+DeleteGroup(): void
+InsertDataToTem p() void
+LoadGroup(): void

+MoveD atal ess():void
+PrepareT able() void

3U14.20 ana'lrezinsy Grouping table

9103171420 natelavz1NTN Grouping table fintiifife

1. #iumsndmiviudeyannngudoyaiifiden’’

A v a0 [ J - 9 A " Ao
2. asngeuvedeyamhmsianguuazniasunladiiiiusenguiidmua

° * v i ' 9 Sy d |
3. ihfeyafinldvudusenguiidsmuaududuasgudeya

4. av uf luuazuaasdoyaivhnsdanguuda
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Class Diagram: Class Information)

Clazsinfo

-connectionString: String

-xmIFilePath:int

-appCaption: String
-dataStorage:DataStoragel.ocation

-dstaM odel:DetaModel

-minimum Confidence:Double

-minimum Support:int

<< property s> +ConnectionString:int

=< propetty =>+AppCaption: String

<< property »»+XM LFileP sth:String

<< property »>+DataStorage:DataStoragel.ocation
<< propetty == +DataStorageModel.DataModel
<< propetty >=+Minimum Support:Double

<< property == +Minimum Confidence:Double

+Classinfo(): void

g1n4.21 aaa'laezunsy Class Information

9n3U74.21 Aa1a'laozunsY Class Information Hinthiife nudeyafiynaaaida

391 134 Connection String dm3vAadeszugMdeya

Class Diagram : ViewData J

ViewData

-ettribute_1:int

+ViewData():void
+CresteViewRulesTable(Minimum Confidence:Double detaAnelysisDataTable
+CreateViewSubsetT able(datadnalysixs Y DataTable

U422 aoalaezunsy View Data

4 ‘ 4, v o °
1ingUie.22 amalaozinsy View Data finthiife hdeyanadwinldennisii

Mining 319519:5u DataTable iNe l¥dmivuaamwa
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Class Diagram : Data )

Data

-tableltemsetT able:ltemsetTableD staT able
-tableRulesTable:RulesT ableDataT able

-tableSubsetT able:SubsetTableDataT able

-tableTransactionT able: TransactionT ableDataTable

<< property »» +ltemsetT able:ltemsetT ableDataT able

<< property »» +RulesT able;RulesT ableDataT able

<« property »» +SubsetT able:SubsetTableDetaT able

<< property »=+TransactionT able; TransactionTableDstaTable

+AddRuleT able(dsD ataSet): void

+AddSubsetTeble (ds:DataSet):void

+Clone(Y DataSet

+Data(info:System Runtim e Serializetion. Serializetioninfo, context: System Rurtim e Serialization.StreamingContext):
+Datag:;

+Data(autolncrementTransactionT able:Boolean):
+GetSchemaSerializable():System Xml.Schema.XmiSchema
+nitClass(:void

+nitClass(autolincrementTransadionT able:Boolean): void
+nitVars(: void

+ReadXmiSerializable(reader:System .Xml . XmIR eader) void
+SchemaChanged(}x void

+ShouldSerializeltemset Table():Boolean
+ShouldSerializeRelations(:Boolean
+ShouldSeriakizeRulesTable():Boolean
+ShouldSeriafizeSubsetTable():Boolean

+ShouldSerializaT ables()Boolean
+ShouldSerializeTransadionT able (YBoolean

§4.23 amelaezinsu Data
91n31i4.23 aoralaozunsy Data findhiifie
° 1A o d .
1. fnualassade uazauSuduliiudeuiavednaia TransactionTableDataTable
2. fmualnseadre uazarsudulifudoudnvoinate ItemsetTableDataTable
3. fvualnseadie uazmisuduifudsuinuenata SubsetTableDataTable

° VA o o d
4. vualaseadie uazaisudulinudeuidnyesnaia RulesTableDataTable
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Class Diagram : Detabase )

Databese

-myTransadionsDetaSet=newDataSet("Data”)
-myTable:DataT able=new DataT able("TransadionT able”)
-temsT able DataT abie=newDataT able("ltemsetTable™)
-subsetTable:DataT ablexnewDataT able("SubsetTable™),
-tulesT able:D etaT abie=newDataT able("RulesTable"),

+Database(void
+CreateTransactionsT able D ataTable
+CreateltemseiTable(ODataTable
+CreeteSubsetTable(xDetaTable
+CreateRulesTable(}DataT sbie

+Add Transaction(newD ataR ow.D etaRow) void

+Add Trensaction(T ransactions: String): void ConmmandAction
+Additemsst(temSet: seperatorCharacters StringYint
+Additem set(kemSet String kemsetL evel:int supportCount int} DetaRow deletsCommendint=1,
+Getitemse(temSet String}DataRowCollection shseriCommandint=2
+Getitemset(RemSet yDataR tlection -updateCommandint=3
+Getiiemset(rowFiller String sodColumn String):ltemsetArrayLigCotedion
+Getitemsel(temSet: primaryKeyName:Stringint{ |
+Add Subset(temSet: subSet:}void
+AddRuleset(parentRulesst: letRuleset: rightRuleset X void
DataAcceselayer

~connectionSting String

-flePath String

-myDatabase

+GetXMLD ata( xmiF lePath:String).

+GetTransactionsD ate{rdbmsConnectionSting: String) .

+GetTransactionsD ate(; onnect . String dataS ource: String commaendT ype:CommandType):

SaveDatabaseD sdbmsCannedt g String String detaS String commandT ype:C. aT: dAcion:C \ction)

514.24 aa1dlaesunsy Database

113171424 aaterlaoziNTY Database InhinAe
° o o ] °
1. 31991519 Transaction §muALdoYA Transaction A9 Tawdmualdsronisluuad
¥1n5eanune «» msuon :
& o { o 1
2. a¥19@1579 ItemSet iNoMuuaiuR141Aua1 Level tag Support Count
3. a5191379 Subset
8 & 4 EAA ' '
4. ©519M1519 Rules tﬁ'mnummm n¥ourisfiamue Confidence tagai Support
o a Y odAa
91n31/714.18 Aaa'laezunsy DataAccessLayer AiniHife
= 1 9 L4
1. AndedoyaniniWdiondis XML

3 y
2. AnABYBYAINTSUUFIUUBYA
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Clase Diagram: Northwind Data Corttrol)

HosthwindD TS HorttwindD ataSchema
-connectionString:String -tableOrderDetailsTableint
-northwindD etaBase:NorthwindDataSchema -tableOrdersT able:int
-oledbconnection: OleDbConne dion — -tableProductsT ableint
-orderDetail sOleDbDataAdapter.OleDbDataAdapter -OrderDetailsTable:int
-orderDetall SSELECTSQL:String -OrdersTable:int
-ordersOleDbD ata Adapter: OleDbD ataAdepter -ProductsT able:int
-ord:rsSELECTSQL:String +CloneQ void
-productsOleDbD ata Adapter.OleDbDataAdapter X
-productsSELECTSQL:Stringlordered] +GetSchemaSeraiizableC:vold
transadionsDetabase: “ n!tCIasso: void
<< property »=+ConnectionString:String +ln|tVars'0:void .
<< property »» +NorthwindDatabase:NorthwindDataSchema +NorthwindDataSchema(:void

+NorthwindDataSchema(:veid
+GetOrderDetails(} void +ReadXmiSerializable(:void
+GetOrders(: +SchemaChanged(}.void
+GetProduct(xvoid +ShouldS erializeOrderDetail ST able() void
+LoadNorthwndwindProduct s(): void +ShouldSerializeOrdersT able (X void
+LoadNothwindwindOrders(: void +ShouldS erializeP roducts T able (): void
+LoadNorthwindwindOrderD etail s void +ShouldS erielizzRel ations(): void
+NorthwindDT S()void +ShouldSerializeT ables(} void
+OnProgressMonitor vert (Y void:
+WriteXML (:void
+GetOrders2(ird DName:String trnam e:String): void

3UN4.25 ama'laezunsy Northwind Data Control

11ngUi4.25 anerlaeziinsa Northwind Data Control Sivthiifie

1. Ande UAIYBYRINAII1Q Product Order 1A OrderDetail ¥Ry 13

2. adamnsdeyaierfuasmizoanuiidmiuinl1da3 1901919 Transaction dm3
Uszuana

3. as2vdeu uaznfSouivuInssadredoyaielddmiunisii Mining
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Class Diagram ; P rogress Bar Event Handle )
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