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OZET

%X oDOOGPDGD ELU ILUPDQOQ SDVWDQH VDWOUG YHULOMMNL *]HULQGH YHUL P
NXUDOGDURL ULQAD]O0O0OP WDWDUODERPQOWOO QGDL QEELHONIL INHUHIPOMUUHF
JHUOHNOHUOMHWLL @Ab®PW LLWLIOHPL LOH RSHUDV\RQ M@ WHEDRQ & Q GDWD QN DMHUD PD Y+
HGLOPO®WLWDEDQO LoLQGHNL YHUL O ihtlirgeinel siineq®eG tygiakakak vrlQ LAOHPH YH YHU
PDGHQM.OL3IXQ YHUL VHWL7BDU 0B HOM®DOP LU DWW O P GIX 0xs0JQ &0 P Coiawu®Ww LW PD VO
8\JXODQDQ $SULRUL DOJRULWPDVO LOH IDUNOO |DPDQWNEIVXIQFAD IDUNOO VvDWOUG
birOLNWH VDWOQ DOOQDQ WURQG M&XO B PLORQIEWD G -0 QW B0DPQ JUXEXQD DLW
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Anahtar SozciiklerApriori, Birliktelik K XUDO O 0DGHHIFALODGHPHFUD IgQLIOHPH

A DATA MININGSOFTWARE DESIGKNND APPLICATION FOR ASSOCIATION
RULE TECHNIQUE

ABSTRACT

In this study, a software is designed with association rules to apply data mining on patisserie sales data in
a company. Processing steps in Knowledge Discovery from Data are implemented. Data is transferred
from database of operation location to application location by data selection process. Apropirate data set
for data mining has been got using data preprocessing and data reduction processes on data inside
database. Apriori algorithm is used in our software. Each step of algorihm is monitored during software
run. Each step of algorithm operation can be monitored for that special software.
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*g5aU

<DUDPOUG ROGX=+XPX] EX |DPDQ GLOLPLQGH KHU DOOUGYHULGWH
KHU WeUO+« NDPXVDGG DO GWNH GHESEHPOHIBMWOHIO U $\UOFD
LOIOHWPHOHULQ YH GHYOHWLQ NHQGL HesQ\BIRNBADGO&® \DSOODQ
YHULOHU J|UsQWe+ YH VHV FLKD]ODUOQGDQ HOGH HGLOHQ 0oRN(
siirekli olarak depolanmakta ve depolanDQ EX YHULOHU oRN KO]J]OO ER\XWO
DUWPDNWDGOU )DNDW EX YHULOHU LVWHQLOGL+L UHNLOGH
Ee\¢«\HQ ELOJL \0+0QODUO GHNOLQH G|Q+UPHNWHGLU

+HU JHOHQ J*eQ LUOHWPHOHU YH GHYOHa e UXPODUO YHUL \
\DWOUOP \DISRIINMDDID]OD RUDQGD YHUL\L .EakatV LVWHPOHUGH GH
EX ER\XWWDNL YHULD oR XX XIPIGOH VDR DRHELA) YiHH NYLHDLGLHP O L

L0 OHQHP H B Miwikd Boyuittaki verilerden yararlanmak igin, bu veriler

Uzerinde yontem ve kurallar uygulanaUDN GH+HUOL ELOJIgdkQ NHUIHGLOPHVL
G X\ X O P RuisivexelJ 9 H U L W D E Bi@i®Biu OLQ GR¥owledge Discovery

in Databases - .'' DGO YHULGE®yANWHIS6)Y 9HUL PDGHQFLOL=+L
|QFHGHQ ELOLQPH\HQ VYHUL Lol Q@rintijaxlslceiQODPOO YH \DUD!
YHULWDEDQODUOQGDQ RWRPDWLN ELoLPGH HOGH HGLOPHVLQL
NHUIL VeUHFL LolLQ@dd VvE LKdmb& GI0M)G Giniimiizde veri

PDGHQFLOL+L VDWOU (&EDW CaBirdD, 2003), QW O BIGiE DN

meteoroloji (Bilgin ve Camurcu, 2004) ZHE NXOODQOPO YHirgdkVN DQDOL]L JLEL
DODQGD X\JXTQPmosW DG OU

9HUL PDGHQRKXOIO:-u&&®KEGen biisi GH ELUOLNWHOLN NXUDOODUO®
(Agrawal vd., 1993). %LUOLNWHORNGNKHWIOXHUILKo DQDOL] HGLOHUHN EX
LOLQGHNL ELUOLNWHOLN GDYUDQOUODUOQOQ WHVSLWL LOH JH
GHVWHNOH\HQ EwWUUVONOWKHOPSANXUDOO PDGHQFLOL+LQLQ X\JX
sepeti analizi ornek verilebilir (Frawley vd., 1991). %LU OLNW H RilaMagNXUDOOQ GD
DOOUYHUL® HWIHIMDHEDLQ VDWOQ DOGONQDU ONLWIQHU DUDVO
bulmak, EX LOLUNL Y H Uda VRLs BVR U ROWMDXWXQ DO PEespD OO UNDQOONODU(
etmekti. 6D W QIFHDIOBGL O W@ LEXV BO L NY HE ID:CDIMWO Q d® ODU VD\HVL
etkii YH ND pax@lan@Q@e VDWBNDQOQD VDKLS RIPD-NWDEQUODU
marketten P« (W i Wit OYHHU SH\Q L UP @ D W@ T@aneeCh® iriinler ile

birlikte \R+X UWD®/D Q D 0O O Q RIiktél W dliotiisiviK tegpit edilEbilmesi

LoLQ |U* QW+ LOLQGH \HU DODQ *U*QOHULQ ELUGHQ oRN VDWO(
DOPDVO JMilyddlni¢aU veri  izerinde veri madencili+L WHNQLNOHUL
X\IXODQGO+0QGD ELUOLNWHOLNWPRWXYXKO@p0O RXROGDOQGOD
(Agrawal ve Srikant, 1995).
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BX oDOOURBGD PDGHQFLOL+L WHNRUYdmtendtnd@® enHQ ELUOLNWHOLN
oRN ELOLQHQ $SULRUL DQUPDEDNW B Q@ O® WAHNHEULWHUL «JHUL
X\IJXODQPDVO L olirQx ZIKKD WE D@ O®\G P by o IRais). U
*HOLGOWLULO N XODSFEDIRRHN ILUPDQOQ \OO woLQGH IDUNOO G
IDUNOO vDWOU QRNWDODUOQGD ,JHUUBNRW#HH g DWH/QO D OYGHQR.
WHUFLKL \DSO O DilnektediQ OHU WHVSLW HG

2. %p95/0.7(/o. .85%/, YH $350250 $/*25070%$6,
21.%LUOLNWHOLN .XUDOO

%LUOLNWHOLN NXUDOOQOQ PDWHPDWLNVHO PRGHOL $JUDZDO
\O O & ® G RO pAgrawdd), 1993). Bu modelde, | ={iy,iz,..,in} kilmesine

“rinler” DGO YHUIDDFHNWHEGWUQO«++«QGHNL WeP KDUHNHWOHUL 7

her bir hareketini simgeler. TID ise, her harekete ait olan tek belirtegtir.

Birlikteik NXUDOO® X GUHNLOGH WDQOPODQDELOLU
AL A A Y By, By, ..., B,

Bu ifadede yer alan, A; ve B \DSOODQ LG YH\D QHVYQHIKIHUGLU %X NXUDC
“ALAz. A’ LU YH\D QHHQJ—IIIQ—DJLJHOGL L@@ ..BONGRODUDN
veya nesnelerinin D\Q O RO\ KDUHNHW LoLQGEZhuHE8POGO+0Q0 EHOLUWL

%LUOLNWHOLN NXUDOO NXOODQOFO wDUDIOQGDQ PLQLPXP
J*YHQLUOLN HUGULN GH=+HUOHU LBiirihRirmesDddrifstk, ELoLPGH sUHWLO
D ile ifade edilen tim hareketler icinde ilgili Urin kiimesini iceren hareketlerin

yiizdesidir. A ve B iiriin kiimelerinin, ELU O L N W H OYLBY diwékgbstrdirse $

GHVWHN Dub+OGDNL JLEL WDQOPODQOU

destek (A Y % $ YH %YQLQ EXOXQGX+X VDWOU vD\OVO WRSOI

A YB birliktelik kur DO O Q O Q J+ixeHAQ\ G H.-o HildketlexinkB’yi de icerme

\¢]GHVLGLU gUQH=+=LQ JEYHQMXODOH VOKLEHWNEG 8%Q

kiimelerinin % 85’i B’yi de icermektedir, s UH EO+YHUL vVDWOUODUO YHULOPLU
(A YB)giveni DuD+OGDNL JLEL WDQOPODQOU

' Bu cakkma, 2006 yilinda Marmara !niversitesi Fen Bilimleri Enstit;sende Feridun Cemal
OZCAKIREn hazérladege fiM¢kteri Kklemlerindeki Birlikteliklerin Belirlenmesinde Veri Madencilifi
Uygulamaséo isimli yiikseKisanstezndeng retilmiktir.
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given (AY % $ YH %TQLQ EXOXQGX%HROM®E&O XQmBRY¥O vDWOU
vD)YOVO

*eYHQ Gid%HULRORIDMOnda, NXUDO E«W+eQ YHUL DQDOL]JOHULQGH G
ve bu kurallara “kesin” denir.

Birikk HOLN NXWDQBRQDY DN JHED]OW DOLURQOVPDWD®DU  $,6
(Agrawal vd., 1993), SETM (Houtsma ve Swami, 1995), Apriori (Agrawal ve

Srikant, 1994), Partition (Savasere vd., 1995), RARM - Rapid Association Rule

Mining (Das vd. 2001), CHARM (Zaki ve Hsiao, 2002). Bu algoritmalar

icerisinde, ilk R OMIK € bilineni ise Apriori D O J R U L \(AGr&vel QeGafikant,

1995).

2.2 Apriori $OJRULWPDVOQOQ <DSOVOD

Apriori AlgoritmaV@0Q LVPL ELOJLOHUL ELU |QFHNL DGOPGDQ DOC
D Q O @aRA@riori’dir (Agrawal ve Srikant, 1994). Bu algoritma temelinde iteratif

WHNUDUOD\DQ E [(Han QLKANED, PGOB) V¥ Ratehetoilgiled iceren
YHULWDEDQODUOQGD VON JHOHQ |+H NeRpiHHULQLQ NHUIHGL
$ 0 JR U LR YsteQH + H U+ Mimesi  (k adet elemana sahip |+H NePHVL

minimum destek 6l¢utiing VD+OO\RUVD EX N*PHQLQ DOW N+PHOHUL GH PL
Olgutini VD+ODU

Birliktelik kXUDOO PDGWH®FYON+0HOHQ |+HOHULQ EXOXQPDVO YH VC
| +HOHU G Hlgrlikietik sr DOODUOQOQ *UHWLOPHVL ROPDN «]HUH LNL
%L UOLNW HOLOW NDXUDDMNDADR@IHDIOoY RUL WO NVIHHoHQ |+HOHU
PDGHQFLOL-LQGH NXOODQOODQ HQ SRS OHU YH NODVLN DO
ozellikler ve veri, Boolean LOLUGNL NXUD OO D (3ao,2M4. GH+HUOHQGLULOLU

k-]*HN DGHW HOHPDQD kiieH ¢i® ifadddNO PBHVH |+HOHUL <U<QOHU
c[1], c[2] F> @ F>N@ GHNOLQGH J|VWHULOLU YH F> @ F> @
GHNLOGH Neo*NWHQ UD-OB@Eu@dd Re- Bikanty1994). +HU |+H

kiimesine destek olgitini WXWPDN <«]JHUH EL WkishPDION GY .1 N\HOQ D o
GH+LGNHQL |+H NRRHMIW KO X OKBEG-X@E@O U \eq) N + HH o

kiimeleri L karakteri ile, aGD\ |+ H N <« g Qarbkidri ile gosterilir (Sever ve

2 + X2002).
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1) Li={VON JHGHMQN-PHVL
2) for (k=2; L1 *9; k++) do begin
3) Cy=apriori-gen (.4); // Yeni adaylar

4) forall transactions-hareketler t « D do begin
5) C; = subset Cy, t); // Adaylar t icindedir
6) forall candidates—adaylar ¢ « Ctdo
7) c.count++;

8) end

9) Ly={c * G |ccounte PLQVXS"

10) end

11) Answer = %oly;

UHNLOODVLN $SULRUL $OJRULWPDVO g]HW .RGX

Apriori algoriwWPDVOQOQ NODVLN |] HMNrawdIR/G YikattHINM)O T GH
JJUsOPHNWHGLU % XapriarNgeof@kbiydii U  (CHND @yrawal ve

Srikant, 1994), (- D GHW |+ H)\HV\DINK I B-ddiin@sini kullanarak k adet

|+H\H VDKLS D GO X\N»\BUFahRboh ile, ilk once, L., VON JHOHQ |+H

kiimesine kendisi ile birlektirme (join) LU O KRIX O QIO HIWLURH LGUOHPLQGH /
VON JHON@QPHVLQLQ KHU vDWOUOQGD \HU DODQ VRQ |+H KDUL
oDSUD] RODUDN EHQJHUOL=L DUDQOU YH V®Q |+H KDULFLQG
EHQJHUOLNOHUGHQ \HQL DGD\ |+H NePHO6uddtna ROXUWXUXOXU
(prune) DGO P O L O Hfolk¥iy@ridap @bikliminN

insert into Cy

select p.itemsy, p.itemsy,.....,p.items,.4, q.itemy4

from L1 p, L1 Q

where p.item;=q.itemy, ...., p.itemy,=q.itemy,
p.itemy; < g.itemyy;

forall itemsets ¢ ¢ C,do
forall (k-1)-subsets s of c do
if (s ¢ Li.q) then
delete ¢ from Cy

u H N LA®riori -Gen Fonksiyonu

BudaPD LOUOHPLQGH F XGD\+M\PIHVDRLS® DOW, ,NYPHMOHULQGHQ /
gegen 6+H NePHVLQGH \HU DOPD\DQ VPR NDODAN EN 4P HOMH®&H VILOH QL U
budama, C, DGD\ |+H NePHVLQGHNL |+HQHVUQQ DI N |PHOHULQLQ
NePHVLQGHNL YDUOO+O NRQWURO HGLQIMONEUHOHBQLQ DOW N
|+*HN*PHVLQGH \BIWDDIOPXAYRL |+H GH+HUOHRGDRURHHGOUO NDOOU
kiimesinden silinir (Agrawal ve Srikant, 1994).
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$SULRUL DOJRULWPDVO |JHW NRGX LQFHOHQGL+LQGH VON JHot
ELU oRN NH] YHULWDEDQOQOQ WDUDQGO=+d J|U*OPHNWHGLU
PDGHQFLOL+L X\JXODQDFDN YHUL WRSOXOX+XQXQ WDUDQDUD
ND\OWO LoLQGH \HU DOGO+O WHVSLW HGLOGL+L KHU |+H LoL
VD\DFED YIHW LOLU YH GRXR IEMVWDMNFGHRIHUL QH HULW YH\D Ee\eN
|[+HBHUVON JHOHQ+PHVL RODUDN EHOLUOHQGL=+L YDUVD\OODUD

.RG LOLQGH NXUXODQ G|QJs \DYOWOIJHOHQLP-\H IN?PRNGOQLQ
[+HOHULQLQ LNLOL NRPELQDV\RIQXEGRLEHRYHN - EHUROKXNXOGH /
EX L GGieRithe (join) DGO YBd LIIOIHR QROHDQ N« PHOHUH GH DGD\ |+H
NePHOHU DGO YHULOLU YH & KDUIL LOH VLPJHOHQLU 20XuDQ
HOHPDQO LNL DGHW |+tif@ddiQle RidIndivliX BXaday kiife &

apriori-JHQ LUOHY LD LIOGHD ER GO W B B\L PMW ROFUHOHRDQODUOQD DL\
alt kimelerinin L, |+H N+PHVLQGH ROXS ROPDGO+{0@i EDNOOOU DOW |
\HU DOPD\DQ Ne¢PH, HXGHRDNPBIVOQ&EHQ VLOLQLU $SULRUL DO
X\IJXODQDQ YHUL WRS QO XEDXG XP\WU HNIDMHWP, Mak#HRg DHOH Q &
elemDQODUOQOQ NDo DIGHW.L XOHWO NHWWBIOWEHVWHN VD\DFO |
BXOXQDQ GHVWHN VD\Do Ela@y ki@ddiUHOG R BDQXODMW DDXENG B HY W H N
VD\DFOP PR QEHVWHN GH+HULQH HUGIHN¥HYHPH EVDKL S HRODHN G
HOHPDQOONOHOHQ |+H N*PHVLQL ROXUWXUXU

'|QJe ELU VRQUDNINPHIWADGMHOIHULQLQ +00* NRPELQDV\RQX LOF
DGD\ |+H N*PHVL ROXUWKXIDXGHWYH IEXHNYPPJHOHQLU @ON DUDPDG
JLEL EX NePHGH iBdérGoecet De EKAGHDFPD LUOHPLQMaAMQ VRQUD PLQL
GHVWHN VHYL\HVLQLQ *VWs:Q/GH NBOBPQ H®GIHWYIPGWD URD XOW XU X O
D|QJs KHU G|Q+0*QGH |+H VD\OVOQO DUWOUDUDN GHYDP HGHU
|[+H NePHVL EXOXQ@IBrD\DQD NDGDU

3.%05/0.7(/o. .85%//$5,1% g/aMABLIM TASARIMI

%X oDOOUGUPDGD VYHULOHUL NXoethek@ODBDR GPH N DWORIDQ O Q
verileri (izerinde  ELUOLNWHOLN NXIDDOPG DO JRIUMRRIOL. DOJRULWPD
X\JXODQPDNWDGOU dpd ¥DPD&Dini20EU ROQOQGRNX]XQFX
D\OQGDQ DAOGDUNMDQERW O U YHULOHUL NXOooDQOoPOuwWdU

8\JXODPD \D]OOOPI}®7 OEPDRMRWPXQGD $63 1(7 \DSOVO <]JHULC
OLFURVRIW 9LVXDO %DVLF 1(7 SURJUDPODPD GLOL NXOODQ
oDOOUDEILOWAHR HNHQIH WDEDQOO RODUDN JHOLGUWLULOPLGWLU
QLWHOLNOHULQGHQ GROD\O X\JXODPD <«]JHULQH NXUXOX ROG)>
oDOOUPDXNWDBOWFOODU X\JXODPD \D]OOOPOQD ELOJLVD\DUODL
ELU gQWHU®dgsth WOHDZEEO]HULQGHQ HUygdltrks VD+-ODPDNWDGO!
YHULOHUL 64/ Y HR B/NDVE D QYOH) QP RRN W PDQOQ LUOH\LG DC
GR+UXOWXVXQGD \LQH 64/ YHULWDEDQOQD JHoLFL WDEORO
\D]JOOOUNHQ oRNOX N XO @riandaddt€xniklesiubaFIOP & WX QUS U R
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%X oDOOUPDGD |QFHOLNOH RSHUDV\RQ WDUDIOQGDNL YHUL W
ile elde edilen veri icin cDOOGPD\D X\UXQGHISROMPD RUWDPO EHOLUOHQP
VHUL GHSRODPD RUWDPO LoLQERH \DSOIODHWDLONRAYDQOODFDHN O
PDGHQFLOL+L \|QWHPL G LONANOMMKMIUIDIVQRQ DMDRO XGYED XHU DOD
veriler, UHNBL&®H J|U+OGe++ JLEL YHULWDEDQODUOQGD ELOJL NHUIL
VHoPH YHUL |[QLGOHPH YH YHUL Lah&\eki ddpdarha\|]QWHPOHUL LOH
\DSOVOQD. DOOQPOUWOU

9HUL VHoOLPL YHUL WRSODPD LUOHPL YHULOHULQ YHUL PD¢
P«PN¢Q ROGX+X NDGDU WHN ELU YHULWDEDQO®O YH\D YHUL DPI
<O0o0DU ED]OQGD D\UO YHULW MDEDRWD DUHLGD WX WX BD@J VO MUDLK
WXWXOGX+X VWRN NDUW WDEORODUOQOQ LOHULNOHUL YH KF
ELOJLOHUL WHN ELU YHULWOYRBQO®D WILOHPV.| H H UG INGDHHUI ML LY IHQ

9HUL |QLYEBHPEBHULQ YHUL ROGH®XWUR DB Lijikodiu IKDP HV L

* ]HULQGH YHUL WLSL G|Q+tG+Pe JUXSODPD ND\OS GH+HUOHUL \|
temizlen PHVL JLEL LUOHPOHULQ X\UJXODQGO+O DUDPDGOU *«UsOW-
DGDPDVOQGD YHUL N e RHMIQ®@rH @riWidilidimiey@r lalan

DPD YHUL PDGHQFLOL+L X\JXODPDVOQGD NXOODQOOPD\DFDN
verilerdir (Han ve Kamber, 2006) gUQHN |LRSPHDWOIEVQRQD DLW YHULWDEDQODL
LOLQGHNL WDEORODUGD \HU DODQ BERJ&WHWROBERERODUOQGD |
WHVSLW HGIXO FARWIXOWXGD X\JXODPD YHULWDEDQOQGDNL W
NXUDOOQD KL]PHW HGHFHN GHNLOGH GDKeRild®D] YHUL DODQOQC
tasarlanm @W O%WX X\JXODPD LOH YHUL |QLGOHPH NDSVDPOQGD J-
W H P L] QemiRi&halttablolar ROXUGWXUXOXUNHQ JHUOHNOHUWLULOPLGWLU

Tum tablolarda ERG GH+HU 18// WDWEDOOOYHHEOOPPQRODUOQG

YHULOHU \HU DOoG6ép®VPpDOOrPeDWODU 33 VOIOU NDUDNWHU
alanlarise SSDFH GH+HUOHUL.LOH GROGXUXOPXuWXU
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Operasyon tarafl

ACCESS

2003 ¥ily 2004 ¥ily 005 -

0032 Vil WV eritabar Veritabam 2006 Vil

Weritaba Vepitabatu

Tez
Weritabarm

. 30L .
veti segine - veti seqme
(toplama) \ 4 Ll ¥ p / [toplata)

Kitli veri

v

Temizlenmiz veri

weri Onigleme e

veti inditze the

Vet Madenciligi
tarafl

Vet Madenciligi
Birliktelik- flighi Kurals

h

Apriot Algoritmas

Eoullatues
arayizil

UHNLOHUOHNOHUWLULOHQUOIPDIODDGBHQFLOL=L $

9HUL |QLUOHPH YH YHUL LQGLUJHPH V<UHFLQGHQ JHOLULOHQ
X\JXODPD \DHO®DPLRUL $OJRULWPDVO X\JXODQPOUWOU
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%X oPDO®mM $SULRUL DOJRULWPDVO LOH YHUL PDGHQFLOL=+L LGC
WDUDIOPO]FD JHOLUWLULOHQ SURJUDPOQ oDOOGPD DUDPDOD
8\JXODPD \D]OOOPOQGD LON RODUDN NXOODQOFO DGO YH uLIl
gelir. Uygulama MiFURVRIW $FWLYH 'LUHFWRU\ \DSOVO LoLQGH oDOOC
JLULOHQ BXOODH @ E QU kismaind WX Q XrXm@® OQD /'$3 VRUIXODUO L
JJQGHULOLU VRUJX VRQXFX ROXPOX JHOLUVH NXOODQOFO SUR
ki uygulama HWNL\D®®W@HQD VDKLS ROPD\DQ ELU RUWDPGD NXOODQ
HNUDQO NXOODQOFO DGO YH UGULIUHOHULQLQ WXWXOGX=+X ELL
JJQGHULU VRUJXQXQ VRQXFXQD JJUH NXOODQOFO\D JLULG KD
NXOODQ@OR® "PHD\PY XODGUOU Y HBEIKeNkDLODLGRND NXUDOO
VHOHQH+LQL VHoHUHN oDOOuPD \DSOODFDN \O0O ELOJLVLQLC
Uygulama 2002 - \OooDUO DUDVOQGD oDOOUPDNWDGOU KHU \OO«
VDWOU GXEH ELOJLOWWDWU LEUBNDDO REEB XWXR GDRSODPD \DSsOoOPOU
\DSOODFDN \0O ELOJLVL VHOLOGLNWHQ VRQUD DOJRULWPDQ
vD\IDVO Q@D XoDwBU VD\IDVOQGD DOJRULWPDQOQ KDQJL UXEHC
GLOLPLQGH KDQJL WL SDWDW O iPHQL UJBINQQG H DI RULWPDQ O
LoLQ JHUHNOL WXuD EDVONQMOWH®%XVDUDNDRBO ERQ@EUDOHQHQ N
G R+ U X O WX QWIE D Q O Q QIXE HEHHMIE L zavidd Wilimindeki

ND\OWODUGDQ VHoLOHHN YaiUNSH ¢ \R QOB OJRGHWPDVOQOQ |JHW N
(Agrawal ve Srikant, 1994) GLNNDWH DOOQPOuwOU

%X DUDPDODUGD JHUOHNOHUWLULOHQ LUOHPOHULQ DoONODPDYV

%HOLUWLOHQ NULWHUOHU GR+UXOWXVXQGD LOJLOL vDWOU ND
iUsQ NRGX ELULPL VDWOU PLNWDUO YH GDKLO ROGX=+X VDW
ROXUWXUXODUDN JHOLFL ELU WDEOR\®dRiNQLAY OOPDVD LoLQ 64
NXoobDQbodu

1. $OJRULWPDQOQ LON DGOPOQGD DOJRULWRPD EDVLW RODUD
QHVQHQLQ NDo LUOHPGHQ JHoWL+L ELOJLVLQH HULULOLU HOG
JHOLFL ELU WDEOR LOLQGH WXWXOXU %X JHQLFL WDEORGDNL
DGD\ |+H NePHVLQL WHPVLO HGHU %X YHULOMWOHNUDQGD VWR
YH GDKLO ROGX+X VDWOUG JUXS ELOJLVL GHNOLQGH J|UsQW=+(
ROXUWXUXOPDVOQGD 4§&G/HWRUGABX NN DEBOPOOIUOLUNLQ
HNUDQ J|UsQWeVe UHNLO TGH J|JUsOPHNWHGLU %HOLUOHGL=+L
LGOHP NOSP®DFO LOH YHUL VHWLQGH KDUHNHWOL |+H VD\C
gorilmektedir.
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Tez Veritaban ve Tez
Calismasinda Apriori
Algoritmasi Agamalan

Satig werileri tablolar Girdiler
(SALES_TRAM_LINES, | Tarih  Sube
SALES_TRAMN_HEADERS f Y { A
Dhl_STOCKH _CARDS, Algoritma C,—tek dgeli aday
STOCK_GROUP ve uygulanacak veri SaL-2 oe kimesi
difierleri) SGEL-1 kiimesi (assrule_X (1 .acim) (asC1_X tablosu)
tablosu)
. J SGL-3
[2.adim)
Apricei Algoritmas
Gzet Kooy Baglanoig -
Moktas L,—tek ogeli =k
gecenler Gde
k=k+1 k=2 kimesi (fasL1_X

- [ 3.achm ) tablosu)

L,., kiimesi ddelerinin k
kombinasyonu ile (Lol
C, aday &e kimesinin e lde

edilmesi

C, e aday kimeleri
(a=C,_X tahlalan

apriori-gen iglevi (hudama-
Prune).

Budiama sonucunda C, aday

Ade kimesinin tekrar olugmss:

C, aday e

kimesine
budama

wapild mi?

budama sonras! C, aday Gde
kimesinde kalan odelerden
minumum destek dedering egit
veya biylk odelerden L, sik
ecen die kimesinin olugmas

Sonug

Minumum destek
dederinin u“s‘tunde L., =ik gegen aie
veya egit dde kaldi kimesinin igindeki
mr? afeler en sik gegen
adeler olarak belirlenit.
(ast,.)

L, =ik gecen dde
kimesi (asL, »
tablolarn)

Errr

UHNL&D]O 0 OrEmD Q00 B@ IBWIL\R B Y BmadmuU ©
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2. SNLQFIGIDGBPQLPXP GHVWHN UGN+ BH LY FHOICUOHQLEL
minimum destetk dH+HUL RO DPULDMO M) IPUIQR PXP GHVWHN GH+HUL \DUGOP
$SULRUL DOJRULWPDVOQOQ HQ;V|&N DBlMBHQLWHNG H HGHOL ULoH L
'L+HU ELU LIDGH LOH PLQLPXP GHVWHN GH+HULQH HGULW YH\D
RODQ |4HMHPHVLQL RO XUuWdd gokidtmeditler. YElle etiNetd BUQ

YHULOHU YHULWDEDQOQGD JW®LEFQRBIXND VRDEKG W X d XQ 6 B WD)XQW DOt
VRUJIXV X deitsQIL® NXOODQOOOU

3. 8\UJXODPDQOQ +*0*QFs DGOPOQGDQ LWLEDUHQ $SULRUL DOJRL
WDQOPODQDR [GH®I-LuOHWOHO OOD EDdD DUV GN<QFs DGOP
JHOHQOHU |+H NePHVLQL EHOLUOHPHN, kihttitih DOJRULWPD GR=
[+HOHULQLQ LNLOL NRAE bigldRiviRieriQ GBQL /ELU DGD\ |+H

kiimesi olan C, R O X W X U Xa® Mrlgxtivhediklentd Gekdr.

4. $SULRUL DOJRULWPDVOQ ®G D}HWHNRGPHYD ROKI®XNWDQ VRQ
EXGDPDQOQ \DS @aema\ (i Q) ®IHNICOH BB UGHNGBII |L-UH
NePHVLQGHNL |+HOHULQNBPHMVINBHGH UNL@UQ~-0O NRQWU
|[+*HQLQ DOW Ne+PHOMPHYERGHLHJU DOPO\RUVD LOJLOL |[+H GH=+
GOUO NDRDOBGIDY H+& NePHV LFaka@ 26t kotldaDQ, QLLaL Q EX LUOHP
\DSOOPDVO JHUHNL\RY RORDERQDBOHP-BHQOHNOHUWLULOPH] o
NePHVLQLQ WeP |HOHULQLQ DOW M®®RLH KiiidsindeW?VHN |+HGHQ RO XU
ELUOHUWLUPH LUOHPGPN ¥HUNYPUHDNQE& JHOPLUOHUGLU %X Qt
GROD\O X\JXODPDQOQ G|DGIQFN.-BBOPOKYEDNOHOOU YH PLQLP
GHVWHN GH+HDLQNVHN. VRODQ, GHNHUBMGHOH/ NePHVL HOGH
edilir ve ekranda gorintlenir.

5. 8\JXODPDQOQ EHULQ¥OND G¥PHO@EHU [+H N*PHVLQL EHOLUOHPI
DOJRULWPD GR+NPHWXKYXQGPHOHULQH ELUOHUWLUPH LGOHPL
(L, fL,- ELUOHGWLUPH \HQL ELU RGNV WXkiNePHd LEARODQ &

HGLOLUNHQ YHULWDEDQOQGD ELUGHQ ID]OD JHoLFL WDEOR RO

6. $0W O Q &OC;Da®D Rimesi lizerinde apriori-gen L GO HP Obuddm@ G HQ

LGOHPL XQIXI®MOEH QIGPINVL|+HOHULQ AkDndgindlekPHOHULQLQ /
YDUOO+O NRQWURO HGLOLU ELW{PHQLQGHMOW W PHROMHRIUYG®H Q
LOJLOL |*H GH+HUOHQ @MLAWP\H| -G tiOP N O G HDHE BsP O GQL U

DGD\ N¢PHGHNL WeP |HOHUHEXKGDPR GLRPHFX®ED GDODELOLL
algoritma sonlanabilir. Cc DGD\ |+H N*PHVLQGH \DSOODQ EXGDPD LGOHPLQ
VRQODQGOVORGMJIHQ |+HOHU N*PHVLQGHNL |+HOHU HQ oRN EL
iriinler olarak kabul edilir veya tekrar GDQ DO JR U LGV EDWUO PIDQINXP GHVWHN
GH+HUL EHOLUOH\HUB G G OWIO G P@N ABBEQOPDVO JHUHNPHNW
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Rapor O Tiim belge satglar { Fig, Fatra)
tipi: Min Diestek( Support) Dederi
@Figli satiglar

OFatural satiglar ?

| S T T T AT | T T (OB

Gerl
1140, 1150, 1160, kodly madazalar segil durumdadir, yeni madjaea secimi icin Geri linkini tklayine
C1 aday de kilmesi- her nesnenim iglemden gecis sayisini simgeler, C1 kimesinde 195 adet nesne mevcutiur,

oo s Jaweotour |

20000 SABLE 33 BISKUYI SATIS HESABI
26000 PEYNIRLI PiZZA 221 TUZILU SATIS HESABI
32001 TEK PASTA S0KOLALI EKLER 168 TURTA SATIS HESABI
11000 PRALIM AMANDA 137 SOKOLA SATIS HESABI
30208 TURTA SOKOLA KROKANLI (F) 118 TURTA SATIS HESABI
30207 TURTA DIVAN SPECIAL {F) "7 TURTA SATIS HESABI
B90s3  SU 113 YIVECEK IGECEK HES.

UHNLE $GD\ g+H . PHVL YH OLQLPXP '"HVWHN 'H+HUL *LULUG (NU

7. <HGLQFda, @GIHA®D\ |+H N+PHVLQHmuEDEBOWHNYBH-HULQH HGLW
YH\D \*NVHN RODQ, @GAHNHUBHUGHEOH/ N*PHVL HOGH HGLOLU YH
gorintilenir. C, aday kimelerinde L, VON JHOHQ |+ h elteedlitir®sH UL Q L
LUOHPCQMH |+H NePHV|[=@GHNIQ Wb POGHVWHNI GH+-HULQL
DOWOQGD N D O BuEImlgttitm&Q G0H VER.Q O D Q GEbeldlenéd J|VWHULU

minimum GHVWHN g&#HkH We®HVLQLQ |+HOHUL HQ VON ELUOLNWH V
iriinler olarak belirleni. UHNLOL; §G® JHeHQN+PHVLQLQ |+H VD\OVOQOQ
ROGX+X JJUsOPHNWHGLU

Rapor O Tum belge satiglar ( Fis, Fatura)
tipi: M Destek(Suppart) Degeri
@Figh satiglar

OFatral satiglar

| A N T RSN D AT ESSHRG EWETDI MR NOREITE]
Geri

1140,1150,1160, kiodhu magiazalar secili durumdadie, yani madaza segimiigin Geri inkini tiklayiri

L3 stk gegen dde kimesi- C3 aday 8ge kiimesinin minumum destek degerinden yiksek destek degerine sahip olan 6delerinin kimesi, L3
kiimesinde 12 adet nesne mevcuthr,

oo s Tsuvor Moo s sooplswe —— lsoonlson |

32014 X 32033 X 32034 9 32014 TEK PASTA GANAJ FRAMBUAZ 32033 TEK PASTA ELENORE 32034 TEK PASTA AIDA
32014 X 32017 X 32033 8 32014 TEK PASTA GANAJ FRAMBUAZ 32017 TEK PASTA MARIGNY 32033 TEK PASTA ELENORE
32014 X 32017 X 32034 8 32014 TEK PASTA GANAJ FRAMBUAZ 32017 TEK PASTA MARIGHY 32034 TEK PASTA AIDA
32017 X 32033 X 32034 8 32017 TEK PASTA MARIGNY 32033 TEK PASTA ELENORE 32034 TEK PASTA AIDA
20000 % 32014 ¥ 32033 6 20000 SABLE 32014 TEK PASTA GANAI FRAMBUAZ 32033 TEK PASTA ELENORE
11000 % 12000 X 50000 5 11000 PRALIN AMANDA 12000 SOKOLA PORTAKAL 50000 LOKUM SOKOLALI
12000 % 20000 X 20403 5§ 12000 SOKOLA PORTAKAL 20000 SABLE 20403 BUYUK SOKOLALI BRECEL
20000 X 20400 % 26000 5 20000 SABLE 20400 SOKOLA BREGEL BISKUWI 25000 PEVNIRLI PIZZA

26311 X 25315 X 80000 4 25311 POGAGA KIYMALI (MORN) 25315 POGAGA PATATESLI (NORM) 80000 CAY

32001 X 32014 ¥ 32033 4 32001 TEK PASTA SOKOLALI EKLER 32014 TEK PASTA GAMAJ FRAMBUAZ 32033 TEK PASTA ELENORE
32007 ¥ 32014 X 32034 4 32007 TEK PASTA GANAJ PRAMIT 32014 TEK PASTA GANAI FRAMBUAZ 32034 TEK PASTA AIDA
32007 X 32033 X 32034 4 32007 TEK PASTA GANAJ PRAMIT 32033 TEK PASTA ELENORE 32034 TEK PASTA AIDA

UHMLE 6O NcH Q g -iirhesi
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8. Sekizinci aG@P L, VON JHOHQOHU |[+H NePHVLQL EHOLUOHPHN -]H
GR+UXOWXWPRGEDQYLQ |[+HOHULQLQ B U;Q HFAW DWRIM LUPHPLQGHQ
\HQL ELU DGD\ |+H ,NROMIW ROXT@X BE L UIONMIBMLUPH L a

VROAXFXQGR NR@XHINDQ LEQ |[+HGHQ ROXUWX=+X JJUsOPHNWHGLU
Baslangic Bitig
Gin Ay il Gin Ay Yl
T ol oss | () zacs |

Rapar (O T0m belge satiglar { Fi, Fatura)
tipi: Mir Destek(Support) Degeri
@Figl satiglar

OFatural satiglar ,—
| |0 T | T T R R | [P [IRETE

Lz
1140,1150,1160, kodlu magazalar secili durumdadir, yeni magaza segimi icin Geri linkini tklayine

C4 aday Gde kimesi- L3XL3 birlegtirme islemi kullanarak L3'deki elemanlarin dartil kombinasyonlar ile olugturuldu, C4 kiimesinde 1 adet nesne
mevutiur,

skan_crswov_calswan ci'skop culixs |

32014 3017 32033 32034 32014 ¥ 32017 ¥ 32033 ¥ 32034

UHNLE $GD\ g didesi

9. 'RNX]XQFX D GabapkiEnBsi iiferinde EXGDPD LUOHPLakyJXODQOU &

|[+*H NePHVLQGHNL |[+HOHUNOPHOWQ S+HMNHOHUDWU,RDHG O NRQWURO HG
|[+*HQLQ DOW Ne+PHOMPHYERGHLHJU DOPO\RUVD LOJLOL |[+H GH=+
GOUO NDOGD\YHHN*PHV LY GCEHPYLOIL@HRL VRQXFXQGD HOHQHQC
HNUDQ <]HULQ®GH NXOWODQOFHN VEXGIDP DUHNQBOPL VRQXFXQGD
RQ@X0, N*PHVLQLQ ELU |+HVLQDGQGDBX|GHQWIPHYLOGH |+HQLQ
EXOXQGX+X JJU-OPHNWHGLU

Rapor O Tum belge satiglar { Fig, Fatura)
tipi: Min Deskek(Support) Dederi
®Figli satiglar

OFaturall satglar ;

o 2 W5 i i B s i 9 B

Geri

1140, 1150, 1160, kodlo magazalar seqili durumdadir, yeni madaza secimi icin Geri linkini bklannz

C4 aday Bde kimesi- budamadprune) islemi sonucu kalanlar, C4 kimesinde 1 adst nesne meveuthur, Sag daki grid : budama sonucu kimeden
clkarilanlar.,

L3XL3 SKOD_C41(SKOD_C42 | SKOD_C43| SKOD_C44 || CIKARILANLAR

32014 X 32017 X32033 1 32034 32014 32017 32033 32034

UHML@ $GD\ g+H —8ed¢taMaSRQUDVO
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10. 2Q XQ FXdab@ OPGD\ N«PHVLQH EDNOOOU YH PLQLPXP GHVWHN
YH\D \¢«NVHN RODQ, GNO<HWEBRUGHMQN,APHVL HOGH HGLOLU YH HI
gorintdlenir. Cy aday kumelerinde Ly VON JHOHQ |+ Hhieltesdliti®sH UL Q L
HVQDVODGMD\ & +PHVLQGHNL KLo ELU |+H PLQLPXP GHVWHN GH=+H
EX GXUXPGD DOJRULWPD VRQODQBHWWHW GH-BHOIQHOHQHQ Pl
NePHVLQLQ |+HOHUL HQ VON ELUOLNWHOLN VPWOQ DOOQDQ -U:
DGD\ |+HioRuHM DGOP oDOOUWIAND YBR XHRPOD® QGO

Batlangi; Bitig
Gin Ay Y Gin &y Y

Tah ot fio] s | [o] fio] fomes

Rapor () Tiim belge satiglari { Fis, Fatura)
tipi: ) Win Destek] Suppart) Dederi
©Figli satiglar

(OFaturali satglar

S T T T RS S AT T ) [DETE) (ERE

Minumum destek (support) seviyesinin Uzerinde kayit kalmamigtir.
(Geri  Boylece birlkte en sik kullanilan nesheler 7.adimda belirtilen L3 kimesidir.

1140, 1150, 1160, kadlu madszalar seqli durumdadie, yveni magaza seqimi ipin Geri inkini bklayine

OHMLE $GD\ g+H . PHVLQLQ g+HOHULQLORStekVWHN 'H+HUL O0LQ
DeHUL

Bu sonuca gére C4, DGD\ |+H N*PHVQQGRVMWHML@Uhdestdd. PLQL
GH+HULQGHQ \NGl ) Ada dieHilen L; VON JHOHQ |+H NePHVL HQ VON
RODUDN NXOODQOODQ QHWOMNOHLb RQ DU N FPHHVILDO QL WHOHPDC
birlikkken VON VDWOQ DOOQDQ +00+ +UeQ VHWOHULGLU

% X D G,Q0dP Riksinin GXUXPXQD J|UH LWHUDWLI WHNUDUOD\DQ ELL
HGHELOLU YH\D EX DGOPODUD XODuUPDGDQ GD DOJRULWPD NHV

4.6218d/$5 9( '(6(5/(1'850(

$SULRUL DOJRULWPDVQA XRDXBPRDVHYOOPPUOLQGH X\IXODQGO=+(
IDUNOO ]DPDQ GLOXPH O HNIHQ®ID QOWD DUDVOQGD ELUOLNWH VD
bD+OQWOODUO EXOXQGH+QXHO|GHHPOHD RUGW LIUXEX LoLQGH \HU

*UsQOHULQ ELUOLNWHOUQWUD@JDPOLCSO(BE)IIBXCNIIDEMUD&Q J|UsOPUW-U
ED-OQwWOODUGDQ ED]OODUD
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X Tuzlu grubu drdnleri olarak nitelendirilen tuzlu kuru pastalar (kiguk
SH\QLUOL SL]]D FKHVWHU YE ELVNeYL «UeQ+ JUXEX WD
URNRODOO ELVNeYL YE OEIRDONWNHOVWONMDQONOD VDWOQ DO

x 3R+DoD DoPD VLALWWDIHQHWCAORQO «U+Q JUXEX LoLQ
GL+HU «UsQOHU LOH ELUOLNWH VDWOQ DOOQGO=+0 J|JOHQF

X %LVNsYL JUXEXQD DLW sU*QOHU LVH WeP sU+Q JUXSODUO
[JTHOOL+LQH VDKLS JJUsQPHNWHGLUOHU

X Pasta Urln grubunda yer alan drtnler, genelde kendi rtin grubundaki B
*UsQOHU LOH ELUOLNWH VDWOQ DOOQPDNWDGOUODU

x dLNRODWDOO *U-QOHU LVH \LQH LoHUL+LQGH oLNRODWD
PeOWHUL WDUDIOg®®8iIDQ WHUFLK HGLOP

X $\~U(~)FD WX]OX ed)agd) kiiclik peyBiRi-pl2za, vb.) ile birlikte
VOFDN LoHFHN VDWOUODUO GD GLNNDW oHNPHNWHGLU

8\JXODPD \DHEORRIAVDZPOQGD oDOOUDELOHFHN UHNLOGH QHVC
JHOLUWLBWAEPIDIAWL DNWLI RODUDN NXOODQOPD DobOGO+OQGD
kuOODQOFRCDVDPUODU POQC v W HELG@HWhaRyBWIID DU O Q
GQWHUQHW WDUD\OFO SYRUKD® OL RRORDNK \BIMDWPIDGYH\D GRQD
LKWL\Do GX\XOPDPDNWDGOU <D]OOOPOQ JHOLGUWLULOPHVL
RUWDROXQ® XURJUDPODPD WHNQEX CGHRIGDX G WED @Qamd aw O U
ELUGHQ ID]JOD NXOODQOFO SURJUDPOWEHEURIEIWDPOQGDQ NXOO
WDUDIOQGD oDOOUWOUDOODQ X\IJXODPDQOQ VRQXoODUO NXOC
VD\IDVO RODUDNKLBQWHNRORHNMWBGDQ VIHXOD®OOHFAPNDQ LOY
ELOJLVD\DU O Qda &kiBrihehidrtediP.DQ V O

3URIHV\RQHO YHUL PDGHQFLOLYP BE@MNG W DWVOD DR 0DWKUIH bJ]IHYH
$SULRUL DOJENXL VDR XOJX PDQRDHIMD DN D MDD Q

VD PODW\OWFD X\JXODP N RBXOEOFPEEDHDOVDY DPODRG O + O

LPNDQ LOH DOJRULWPDQOQ KHU DumBImVOP O (3 OHPCOHDEGEHEAG BN \
IDUNOO J|]JOHPOHPH LPNDQO ODUG O E®® O QD W OWHP\R K MWDLEOD Q

U\UJXODPD \D]OOOPO PHYFXW GXUXP Xsade@HpoHOLUOHQHQ YHUL
DOJRULWAPDXOROGPDVOQD YDNDWPIDNHOG® WHOLUWLUPH\H DoOl
\D]OOOP NRGXQD HNHHQ HBHNBRBBIDFLOL+L d®OJRULWPDODUO
X\JXODPDQO® PODEONQDEIQ@ LU

%X oDOOUGUPD LoLQ JHUOHN YHULOHUGHQ KD]OUODQDQ YHULWDE
PDGHQFLOL+L DOJRULWPDODUOQO®Q X\JXODQPDVOQD LPNDQ WD
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