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“SMARKET” AKILLI MARKET SISTEMI
(OZET)

Avon, Oriflame, Tupperware gibi bir¢cok firma dogrudan satis yontemini tercih
etmektedir. Bu yontemde, firma tarafindan sorumluluk verilen satig gorevlisi ile miisteri
birebir temas kurar ve satig gorevlisi elinde bulunan basili haldeki katalogdan miisterisine
satiga sunulmus triinleri gosterir. Miisteri bir veya birden fazla {iriinii almaya karar
verdiginde satis gorevlisi bu siparisi alir ve telefon veya faks araciligi ile firmaya iletir.
Daha sonra siparis, firma tarafindan miisterinin adresine teslim edilir.

Bu birbirine bagl prosediirler sirasinda insan faktériine bagli olarak birgok hata ile
karsilagilmaktadir. Ornegin, telefon veya faks ile iletilen bilgilerin kaybolmasi, yanlis
gonderilmesi veya firma tarafindan yanlis alinmasi miimkiin olabilmektedir.

Projenin amaglarindan biri, yukarida bahsedilen siiregleri elektronik ortama
tagiyarak sozii edilen bu hatalar1 ortadan kaldirmak, en azindan minimum seviyeye
diisiirmek i¢in bahsedilen satis siire¢lerinin otomasyonunu saglamak ve bu noktada
harcanan isgiiciinii miimkiin oldugunca azaltmaktir. Ayrica boylece tiim siire¢ kaydi
tutulabilir hale gelmektedir. Bu noktada, satis gorevlisinde bulunan iiriin kataloguna, iiriine
ait tanitic1 resimler ve bilgilerle fiyat bilgisinin yanina {iriiniin kod numarasi (ID) da
eklenir. Satig gorevlisi siparise iliskin bu kod numarasini ve ilgili adedi cep telefonunda
belli bir arayiiz araciligi ile firmaya iletir. Bu bilgiler web arayiizii tarafindan okunarak veri
tabaninin ilgili kisimlarina islenir, daha sonra bu veriler firma gorevlileri tarafindan
okunarak miisterinin adresine yollanir.

Projenin bir diger 6nemli amac1 da iirlinleri ve miisterileri, siparisler lizerinden belli
siiflara ayirarak bazi promosyonlar1 firma yonetiminin onayina sunmaktir. Bu
siiflandirma ve bunun araciligi ile belirlenecek promosyonlar, veri madenciligi yapilarak
olusturulacaktir. Burada kullanilan madencilik algoritmasi, Jiawei Han, Jian Pei ve Yiwen
Yin tarafindan 6nerilen iliskilendirme algoritmasi[4] {izerinde bu probleme 6zel bazi
degisiklikler ve sadelestirmeler yapilarak elde edilmistir. Projede, zaman kisitindan dolay1
sadece birlikte tiiketilen tirlinlerin iliskileri g6z oniinde tutulmus, birlikte siparis edildigi
belirlenen iiriinlerden birinin siparig edilmesi durumunda diger(ler)i i¢in promosyon
onerilmistir. Madencilik algoritmas, iki kisimdan olusmaktadir: i1k kisimda iliskilerin
bulunmasi igin gerekli olan FP-agaci veri tabani taranarak olusturulur, ikinci kisimda ise
bu agac kullanilarak yaygin 6geler elde edilir. Bu sonug alindiginda, siparislerden birinde
yaygin dgeler kiimesinden bir elemanin yer almasi durumunda diger(ler)i icin promosyon
onerisi hazirlanir.

Projeyi test etmek amaciyla belli sonuglara yonelik veriler hazirlanarak
algoritmanin adimlari tek tek test edilmistir. Her adimin dogru calistigi kesinlestiginde,
biiylik miktarda rasgele veriler hazirlanarak sisteme girilmis ve veri madenciligi programi
calistirilmistir. Elde edilen yaygin 6geler ve programin ara sonuglar1 incelendiginde elde
edilen ¢ikis degerlerinin teorik beklentilerle uyum i¢inde oldugu goriilmiistiir.

Projede kullanilan madencilik algoritmasi, yukarida da belirtildigi gibi, uygun
degisiklikler yapilarak farkli iliskiler i¢in de ¢alisir hale getirilebilir. Bu durumda ticari
bakimdan kullanilirlig1 daha yiiksek olacaktir.



“SMARKET” SMART MARKETING SYSTEM
( SUMMARY )

A lot of companies like Avon, Oriflame and Tupperware prefer the method of
outright sale. In this method, there are neither warehouses, nor stores, nor customers
walking around, but sales representatives assigned by the company who establish a one-to-
one connection with the customer in their houses or wherever they are. Sales
representatives carry the product catalogues with them which consist of information about
the products like their photo, some introducing details and their price. They expose this to
the customers and if the customer makes an order, the according sales representative
notifies the company of this order via phone or fax. Later on, the order of the customer will
be delivered to his/her address.

All these procedures depend on each other and they involve a high rate of human
work so there appear many errors. For instance, the information transmitted over phone or
fax can be lost, mixed, received incorrectly by the company or sent incorrectly by the sales
representative.

One of the aims of the project is to transfer the procedures explained above to the
electronic environment. This automation of the sale procedure enables the total removal of
the errors and mistakes named in the previous paragraph in some certain situations or at
least the reduction of these to an acceptable minimum. Besides, this way the whole
procedure becomes recordable and tracable.

To achieve that, an identification number (ID) is added to the other details of the
products of the named catalogue of products. The sales representative transmits this
identification number and the according count of the product requested to the company
using a GSM interface created specifically for this application. These information is
received by the web interface and entered into the relevant fields of the company database.
Afterwards, these data is conveyed to the workers charged to post the orders.

Another crucial aim of the project is classifying the products and the customers
using their orders. These classification is used to determine new promotions for the
company and table hem to the resolution of the company management.

The classes and the promotions determined over them are computed with data
mining. The data mining algorithm involved here is based on the association algorithm
developed by Jiawei Han, Jian Pei ve Yiwen Yin [4], but there have been some changes
and simplifications made specifically for the structure of this certain problem. Because of
the time constraints, only the associations between the products consumed together are
taken into account. So, if one of the products between which an association is found is
ordered, a promotion for the other product or products is suggested.

The data mining algorithm consists of two steps:



The first step scans the database and constructs the frequent pattern tree, known as
FP-tree. This is a tree composed of three parts. The first constituent is the root of the tree
which has the information “null” and its children are the item prefix subtrees, which make
up the second constituent. Nodes in these subtrees include the item-name which is the
name of the product in our project, the count which is the number of orders containing the
relevant product, and the node-link which points to the following node that has the same
item-name or is null if there is no such node. Third constituent of the FP-tree is the
frequent-item header table with the fields the item-name which is the product name as
explained previously, and the head of node-link which points to the first node with the
same item-name.

The main method that constructs the FP-Tree is “build” of class “FP_Builder”. This
method first scans the database once and reads all the orders in the database. All of these
wiil be examined and the frequent items will be specified. These are products that are
included in orders more than a certain times, which is called the threshold. The value of the
threshold is to be set manually by the user, the smaller it is, the more frequent patterns will
be obtained, anf the greater it is, the less frequent patterns will be obtained. After
specifying the frequent items, the orders will be re-examined and translated to a list
consisting of only frequent items, each ordered by descending support value, or by
descending frequency, which is the number of the appearance of that product in all orders.
Next step is creating the header-table which is explained above in detail. Finally, all the
orders, called transactions in the algorithm and code, will be inserted to FP-Tree as a
branch from root to a leaf. If that branch already exists, the support values of the products
on that branch will be incremented, else a new branch is created.

The second step is pattern fragment growth, based on the procedure FP-growth
which uses the FP-tree calculated in the previous step. The procedure FP-growth takes the
frequent items and using those, finds the frequent item sets in the database. The output of
the algorithm is the list of frequent patterns.

In the referenced algorithm, this procedure operates on the FP-Tree from its
beginning to the end. But it is implemented slightly differently to make the computation
easier, since working on a tree is easy for the human eye, but arrays and similar structures
sometimes give better results when the subject is a computer. So, the tree is scanned and all
the paths are stored as arrays. This is done by handling each node of the tree, following the
links to its children since a leaf (a node without any child) is reached. Then, paths
containing a selected frequent item are found and using these paths, the conditional
frequent pattern base for each frequent item is calculated. This is a list including the IDs of
the frequent items which are ordered together with the specified frequent item more the
than the threshold value. So, the list of all possible combinations of these items give us the
the list of frequent patterns, the result of mining.

Once these are in hand, the orders are checked if the include a product in the list of
frequent items. If such a situation is encountered, a promotion for the other product(s) in
the same frequent pattern with the said product is suggested to company management.

With appropriate changes and additions, the algorithm can be converted to an
algorithm finding other possible associations in the database. This would increase the
usability of the project for companies in real world.



The project is made of four interfaces: The database, web, GSM and data mining
interfaces.

The database interface is written using EasyPHP 1-8. The database consists of six
tables which are explained below in detail. The text file database.txt inludes all the
necessary commands to create the database, the tables, and enter some data to be entered to
some of the tables.

The table “customers” contains information about all the customers registered to
the system, which means any customer who bought anything from this company at any
date of time. The saved data items are an identification number (ID) assigned to the
customer by the system, customer’s name, password, address, phone, e-mail address, the
area he or she is found in, the identification number of the sales representative who is
responsible for this customer and boolean value which shows if the customer accepts to
receive SMS’ for promotions or not. The content of this table has no importance for the
data mining algorithm, so there are only a few symbolic values entered to it. This is done
during the creation of the database.

The next table is “orders” which saves data of any order made any time via the
system. An order is specified by an identification number, the identification number of the
customer who made the order, the date at which the order was made, if it has been sent or
not, and finally “products” which is a string containing the identification numbers and the
number of the product ordered in a specific format. This table is crucial for data mining.
The more data it contains, the better results can be produced by the mining, so it is created
using a program. This program creates a random number of orders which contain random
products with random count.

“products” is the next large table. It contains the identification number of a product,
its name, type, cost, price, the number of items sold within the last month and the number
of items in the reserve at the moment. This is also a very important table for data mining,
since the orders are created dependent on this table. Because of that, the products in this
table is numerous. These are sample data taken from a country-wide active market chain
and entered to table automatically after its creation.

The table “sales reps” contains information about the sales representatives.
Additional to the identity informations like identification number, name, password,
address, area, phone and e-mail address, also other information like the representative’s
average sale amount in a month, sale amount within the last month and number of
customers the representative is responsible of. Since the project is limited with mining on
orders only, this table has no effect on the data mining algorithm, neither, so it contains
data for only a small number of sales representatives.

The table “types” consists of only two fields, the identification number and name of
a type. This table shows different classifications of products and is thought as a help for the
association algorithm. The algorithm implemented in the project is concentrated on finding
frequent patterns only, which means it examines the orders and finds out the products
which are usually ordered together, so the table “types” has no role in this algorithm. But
in case of extending the algorithm in such a way that it also consideres some certain
grouping of the products, this table is assumed to be very helpful. The data in this table
depends on the data in the table “products”. Products are grouped into six types, so there
are six entries in the table “types”.



The most important indicator of data mining results is the table “promotions”.
Using the association algorithm, some promotions are determined and saved and monitored
with this table. In the table there are the identification number and name of the promotion,
start and end dates of the interval in which the promotion is valid, the area and the
customers’ identification numbers for which it is set, number of discounted items, discount
percentage, the profit made in the month before the promotion was valid and the profit in
the month of profit. The last two serve as an indicator that monitores if the promotion has
been successfull or not. To bind the results of the mining algorithm and the web interface,
a special program is written. When activated, this program takes the orders made after a
specific date, runs the data mining algorithm on these orders which gives the list of
frequent patterns as output. Promotions are set for a product(s) in a pattern at least another
element of which is included in an order. These promotions are monitored to the company
management and an approval or denial is waited for each promotion. If a promotion is
approved, it is entered to the table “promotions” and the user is informed of that situation.

The web interface is designed using MacroMedia DreamWeaver and coded with
PHP programming language. There are two main modules: With the module for
administrator, the company management can monitor the products in the reserve, register a
new sales representative, view the situation of current promotions and suggested
promotions, approve or deny them. The sales representative module enables to the
representative add new customers to the system, send an order to the company, and view
his or her own personal details.

Deriving from the fundamental concept “customer may be anywhere at anytime”,
Direct Sales, which is adopted as a sales model in this project, necessitates ubiquitous
access to all tools of sales. This necessity may emerge when the sales representative comes
across with a potential customer who tends to have great interest in the products offered by
the company or in any other unexpected way.

The mobile application component of the project is designed and implemented to
serve this purpose. Initially, setting out for a user-friendly and functional mobile web
service, the keywords are “simplicity”, “functionality” and “low-maintanence
applications”. Since, mobile devices, which usually employ very limited features on
processor, memory and power supply, implies easy-to-handle software applications; the
keywords “low-maintanence” and “simplicity” become even more crucial.

The mobile application consists of two layers, client (mobile phone) side and server
(Servlet applications) side. The client side, which is implemented in Java Micro Edition
with MIDP (Mobile Information Device Profile) 1.0 and CLDC (Connected Limited
Device Configuration) 1.0, is designed to handle duties in the simplest way in order to
optimize the speed and the performance. Thus, complex jobs, such as parsing parameter
contents, connecting to databases, is redirected to the corresponding Servlet application
working in the server part of the application. The MIDlet application (the small mobile
‘applet’ running on the mobile device) simply prompts request for user input such as
identification data, order strings, confirmation messages, etc. This kind of approach when
adjusting the division of labour brings with efficient usage of constrained resources of the
mobile device.

The server side of the application, actually, constitutes the backbone of the mobile
web service, since it handles most of the essential duties in the process. The Servlets



running on a Tomcat server, basically, receives the user data, which is transmitted from the
MIDIlet application on the mobile phone via radio packages over http; and verifies its
consistency-syntax before it performs the appropriate action. Since MIDlets cannot directly
establish a connection to databases, the communication between the mobile phone owner
(the sales representative, in this case) is provided over these servlets, which have direct
access to the company database over JDBC (Java Database Connector).

Regarding the server-side of the application, there are fundamentally, two actions
that are handled by the servlets: ID verification and database querying. ID verification
stands for the ‘stricted access’. This feature is essential since an order request is only
expected and permitted to be entered by an authorized sales representative. Serving this
purpose, verification servlets receives the identification data from the GPRS-connected
mobile device and looks it up in the corresponding database table. The user access to the
rest of the web service is only given to clients who provide a valid password-ID number
pair. Additionally, the servlets receive and parse the ‘raw’ order data arriving from the
MIDIet application. The order strings are initially considered raw and potentially faulty,
since there may be bad intentioned intrusion or abuse attempts to the system. Thus, the
user input is first checked for consistency and right syntax before using it in database
queries. For instance, the order string is checked whether it contains well-formatted order
items. In case an invalid input is caught by the parser at servlet, that input is discarded,
preventing it from causing exceptions in the system.

The resulting queries or messages are posted from the Servlet to the mobile device
application in order to establish the sales-representative \ database interaction. This sent
data is perfectly formatted in order to necessitate the minimum amount of word-
processing, since exhausting the limited resources of the mobile device is highly prevented.

With the cooperating client-server structure, the mobile web service fort he sales
representative, is designed to provide a simple yet powerful for ubiquitous purchase &
order actions. However, it may still be in security aspects of the operation performed.

The data mining interface is based on the association algorithm explained above in
detail and another program that enters sample data to the system for the mining algorithm.
The algorithm is coded using Java programming language and written as servlets. The
algorithm that enteres random data to the database is also an important compound of this
interface. When the data necessary is entered to the database, the data mining algorithm is
run, the promotions are determined and if approved, added to the database and the user is
informed of them.

The division of labour is as follows:

Web and Database Design: Ali Ulvi Kasapoglu, Ash Filiz
Database Implementation: Asli Filiz

Web Design: Ali Ulvi Kasapoglu

Web Implementation (PHP coding): Ali Ulvi Kasapoglu, Ash Filiz
Web — Database Integration Testing: Ali Ulvi Kasapoglu, Ash Filiz
GSM Interface Design and Implementation: Ali Ulvi Kasapoglu
Web — Database — GSM Integration Testing : Ali Ulvi Kasapoglu
Data Mining Research: Ash Filiz

Association Algorithm Design and Implementation: Asl Filiz
Asscociation Algorithm Testing: Ali Ulvi Kasapoglu, Asli Filiz



Random Data Creation Algorithm: Ali Ulvi Kasapoglu

Promotion Determining Algorithm: Ali Ulvi Kasapoglu

Data Mining Algorithms Integration Testing: Ali Ulvi Kasapoglu, Asli Filiz

Web — Database — GSM — Mining Integration Testing : Ali Ulvi Kasapoglu, Asl Filiz
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1. Giris

Projenin ilk adimdaki hedefi, telefon, faks, e-mail vs. lizerinden kayit dis1 bir
sekilde yiirliyen ve insan faktoriine bagli olarak ¢esitli hatalara meydan veren siparis
sistemini, elektronik ortamda insandan bagimsiz isler hale getirerek hata olasiligini ortadan
kaldirmak, prosediirii hizlandirmak ve kaydi tutulabilir hale getirmektir.

Bundan sonra gergeklestirilecek ana hedef ise, miisterinin daha 6nceki alimlarina
veya potansiyel alimlarina gore, ¢esitli promosyonlari belirlemek ve bunlari ilgili satig
gorevlisi veya miisteriye SMS yoluyla bildirmektir. Projenin ikinci adimi olan bu kisim,
tirtinlerin ve miisteri tercihlerinin uygun bir iliskilendirme algoritmasi kullanilarak
siniflandirilmasi ve satis hacmini artirmaya yonelik olarak birlikte tiiketildigi belirlenen
tiriinler i¢in firma yonetimine promosyonlar 6nerilmesidir.

Yapilan literatiir taramasinda, birebir benzer bir uygulamaya rastlanmamustir.
Ancak problem ¢6ziimiinde kullanilan iliskilendirme algoritmasinin ana hatlarini belirleyen
yaygin 0geler kiimelerinin olusturulmasi ile ¢6ziilmiis bircok problem bulunmaktadir. Bu
projede kullanilan algoritma, Jiawei Han, Jian Pei ve Yiwen Yin tarafindan hazirlanan
iliskilendirme algoritmasi[4] iizerinde gerekli baz1 degisiklikler yapilarak elde edilmistir.
Bu algoritmanin kullanilmasinin uygun oldugu her problem, bu proje ile de temelde
benzerdir.

Proje raporu, sekiz ana boliimden olusmaktadir. 11k béliim raporun giris kismi olup
genel olarak projenin ¢6zmeyi hedefledigi problem agiklanmakta, raporda konularin
aciklanisi ele alinmaktadir. ikinci kisim, “Proje Tanimi ve Plan1”, projenin kisa bir
tanimindan sonra is akisinin ne sekilde planlandigini ve gorev dagilimini igermektedir.
“Kuramsal Bilgiler” kisminda zaten herkes tarafindan bilinen programlarin vs
aciklanmamasi tercih edilmis, bunun yerine proje igin gerekli olan ancak daha dnce
bilinmedigi i¢in 6n aragtirma gerektiren konular {izerinde durulmustur. Bunlar mobil
telefon uygulamasi ve veri madenciligi basliklar1 altinda toplanmistir. Dérdiincii boliim
olan “Analiz ve Modelleme” kisminda sistemin temel bilesenleri tesbit edilerek bunlar
arasindaki iliskiler ayrintili olarak agiklanmistir. “Tasarim, Gergekleme ve Test” boliimii,
projenin igleyisine iliskin en 6nemli bilgileri barindiran kisimdir. Burada projenin modiiler
yapis1 gosterilmis, modiiller ayrintilandirilarak birbirleri ile iliskileri tizerinde durulmustur.
“Deneysel Sonuglar” baglikli altinci boliimde, projenin veri madenciligi ile ilgili kismui
tizerinde durulmus, ilgili algoritmanin ¢aligmasinda kullanilan veriler, algoritmanin farkl
basamaklarinda elde edilen sonuglar ve nihai sonug agiklanmistir. “Sonug ve Oneriler”
boliimiinde proje bir biitlin olarak performans agisindan degerlendirilmis, elde edilen
sonugclar fiyat vb. ¢cevre faktorleri ile baglantili olarak ele alinmistir. Son bdliim olan
“Referanslar” basliginda projenin tasarim, gercekleme ve dokiimentasyon asamalarinda
kullanilan her tiirlii kaynak listelenmistir.
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2. Projenin Tanimi ve Plam

2. 1. Proje Tanimi

Smarket, bir otomasyon ve akilli market uygulamasidir. Dogrudan satis yonteminde
gerekli olan siparis alimi siireci, bunun yani sira siparislerin, iirlinlerin, satig gorevlilerinin
ve miisterilerinin kaydinin tutulmasi, tamamen elektronik ortama tasinmistir. Ayrica, veri
madenciligi ile misterilerin tliketim aligkanliklart incelenerek hangi iriinlerin birlikte
tiikketildigi belirlenmis, bu tirlinlerden bir veya daha fazlasinin bir miisteri tarafindan satin
alinmas1 durumunda diger {iriin veya iirlinler i¢in uygun bir promosyon belirleyerek firma
yoOnetiminin onayina sunan bir modiil tasarlanmustir.

2.2. s Plam
2.2.1. Web ve Veritabam Arayiizlerinin Gerc¢eklenmesi

2.2.1. 1. Web arayiizii ve veritabam tasarimi

Sayfalarda kullanilacak ve goriintiilenecek verilerin tespiti ile bundan hareketle
program i¢indeki veri akisinin belirlenmesi, tutulacak veri tabaninin modellenmesi (Asl
Filiz, Ali Ulvi Kasapoglu)

2.2.1. 2. Veritaban1 kurulumu

Yapilan veri tabani tasariminin ger¢eklenmesi ve 6rnek veriler olusturulmasi (Ash
Filiz)

2. 2. 1. 3. Web arayiizii gorsel tasarim

Web arayliziiniin gorselliginin; anlagilabilirlik, kullanim kolayli§1 gbéz oOniinde
bulundurularak saglanmasi (Ali Ulvi Kasapoglu)

2.2.1. 4. Web arayiizii kodlamasi

Veritabani ve gorsel tasarim tamamlandiktan sonra, sayfalarin isleyisi i¢in gerekli
kodlamalarin yapilmasi. Web katmanin firmaya bagli kismiin programlamasini Ali Ulvi
Kasapoglu, satis gorevlisi ve miisteri iliskileri kismini Asli Filiz gergeklestirmistir.
2.2.1.5. Web ve veri tabani arayiizlerinin birlikte test edilmesi

Veritaban1 ve web arayiiziiniin birlikte sorunsuz islediginin test edilmesi. iki
modiiliin entegrasyonunu beraberinde getiren bu test dncesinde dikkat edilmesi gereken en

onemli nokta, birlestirilecek olan web ve veritabaninin daha 6nceden test edilip, sorunsuz
calistiklarindan emin olunmasidir. (Ash Filiz, Ali Ulvi Kasapoglu)
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2. 2. 2. Mobil Arayiiziin Gerceklenmesi
2.2.2.1. SMS kullanim
Web lizerinden SMS alma-gonderme hakkinda bilgi edinilmesi ve bu dogrultuda
gerekli calismalarin yapilmasi (Ali Ulvi Kasapoglu)
2.2.2.2. Web, veri tabani ve mobil arayiizlerin birlikte test edilmesi

Her ti¢ araytiziin de birlikte sorunsuz islediginin test edilmesi
(Ali Ulvi Kasapoglu, Ash Filiz)

2. 2. 3. Veri Madenciligi (Data Mining) ve Promosyon Algoritmasi

Bu kisim, daha 6nce de aciklandig1 gibi “Promosyonlar” {izerinden
gerceklenecektir. Eldeki veriler kullanilarak olusmus olan sartlara uygun bir promosyon
iretilecektir. Promosyonlarin olusturulmasinda kullanilacak olan s6zkonusu veriler, iktisat
literatlirtinde “segmentation” olarak gecen; miisterileri aldiklari iirlinlere gore tanimlayip,
uygun {irlin siniflarina yonlendirme islemini esas alinarak iglenecektir.

2.2.3.1.On arastirma

Data mining hakkinda bilgi toplanmasi, projeye ne sekilde uygulanabileceginin
belirlenmesi (Ash Filiz)

2.2. 3. 2. iliskilendirme algoritmasi

Yapilan On arastirma neticesinde projenin yapisina ve hedeflerine uygun bir
iliskilendirme algoritmasi belirlenmesi ve uygulanmasi (Asli Filiz)

2. 2. 3. 3. Veri giris algoritmasi

Veri madenciligi algoritmasinin kullanilabilmesi i¢in gerekli miktarda rasgele
veriyi belirleyerek veri tabanina giren bir algoritmanin tasarimi ve uygulanmasi (Ali Ulvi
Kasapoglu)

2. 2. 3. 4. Veri madenciligi algoritmalarinin birlikte test edilmesi

Veri giris ve iliskilendirme algoritmalarinin bir arada sorunsuz islediginin test
edilmesi (Ali Ulvi Kasapoglu, Ash Filiz)

2.2.3.5. Web, veritabani ve veri madenciligi arayiizlerinin birlikte test edilmesi

Veri madenciligi algoritmasinin web araylizii iizerinden kullanabilirli§inin ve
sonuglarinin izlenebilirliginin saglanmasi (Ali Ulvi Kasapoglu)
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