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Editor'den

Altinbas Universitesi tarafindan basilan “Aurum Miihendislik Sistemleri ve Mimarlik Dergisi (A-JESA)” adli
uluslararasi dergi; genis kapsamda miihendislik ve mimarlik alanlarindaki 6zgiin bilimsel calismalar hakem
stireclerinin olumlu olmasi halinde degerlendirmeye almaktadir. Stratejimiz, siki bir inceleme suireci sag-
layarak yuiksek kalite standartlarinda bilim ve teknolojide yeni egilimleri gosteren yayinlara yer vermektir.

Gectigimiz sayimizda, yazilim projeleri ile ilgili olarak &nemli oldugunu disindigimiiz ve ilk olarak 2018
yilinda yayinlanan “Yazilim Projelerinde Kalitenin Arttirnlmasi: TMMi” bashkli makaleyi tekrar yayinlamis-
tik. Hepimizin icinde bulundugu bu salgin siirecinde, uzaktan calisma ve egitimde yazilim projelerinin
ne kadar 6nemli olduguna yeniden tanik olduk. Konunun éneminin giderek artmasi tizerine, bu sayida
da uzaktan egitim ile ilgili calismalara yer vermeye calistik. COVID-19 salginini bilimi esas alarak hep bir-
likte asacagimiza inaniyoruz.

Yine bu sayida sevindirici bir gelisme olarak dort adet saygin dizinde taranmaya basladik. ICl, DRJI, Asos
Index ve idealonline dizinlerinde yer almamiz bizim agcimizdan sevindirici ve onur vericidir. Hedefimiz,
ULAKBIM/TR Dizin tarafindan taranarak bu saygin dizinde de yerimizi almaktir.

Yogun inceleme sureglerinin sonunda dergimizin 2020 yilina ait 4. cilt, 1. sayisini yayinlanmaktan baytik
mutluluk duyuyoruz. Yayin kurulu Gyelerine, bu sayinin hakemlerine ve yazarlarina derginin misyonuna
uygun bilimsel katki ve yorumlari icin tesekkiir etmek isterim.

Prof. Dr. Osman Nuri UCAN
Bas Editor
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From Editor

The scope of the Aurum Engineering Systems and Architecture (A-JESA) covers the novel scientific papers
on engineering, architecture, mathematics and natural sciences. Our strategy is to demonstrate new trends
in science and technology subject to high quality standards by ensuring a stringent peer review process.

Due to the importance of software projects, we republished the article titled “lmproving Quality in Soft-
ware Projects: TMMi” in our previous issue, which was originally published in 2018. We witnessed how
important software projects are in distance work and education during the epidemic. With the increa-
sing importance of the subject, we tried to include studies on distance education in this issue. We beli-
eve we will overcome the COVID-19 outbreak on the basis of science.

As a pleasing development in this issue, we started to be indexed in four prestigious scientific indexes,
namely ICl, DRJI, Asos Index and idealonline. Our goal is to be indexed by ULAKBIM/TR Dizin and take
our place in this prestigious index.

It is our great pleasure to publish Volume 4, Number 1 (2020) of the international journal, “Aurum Engi-
neering Systems and Architecture” (A-JESA) after serious review process. | sincerely wish to thank mem-
bers of the editorial board, reviewers and authors of this issue who have generously contributed their
time and knowledge to the work and the mission of the journal.

Prof. Dr. Osman Nuri UCAN
Editor in Chief
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Ozet

Calismanin genel amaci uzaktan egitim yazilimlarinin forum sistemlerinden alinan verilerle metin madenciligi
uygulamasi olusturmaktir. Egitim sistemi olarak MOODLE uzaktan egitim sistemi kullaniimis ve “www.
enerjikaynaklari.info” web adresi Uizerine kurulum yapilarak anlatilmistir. MOODLE uzaktan egitim sistemi

Dunya genelinde Universitelerde, egitim kurumlarinda, sirket ici egitimlerde ve kisisel projelerde aktif olarak
kullanilmaktadir. MOODLE'In kurulumundan, internet ortaminda yayinlanmasi, tema kurulumu, ders icerikleri
eklemek, etkinlikler olusturmak ve giivenlik ayarlarina kadar bir¢ok bilgiye bu ¢alismada erisilebilmektedir.
MOODLE sistemi icerisinde yer alan forum etkinliginden elde edilen veriler ile metin madenciligi uygulamasi
gelistirilecektir. Verileri isleyerek karar mekanizmalar Greten sistemlere olan ihtiyacin oldukga arttigini
gormekteyiz. MOODLE sistemi ve farkli uzaktan egitim sistemleri forum sistemleri ile metin madenciligi
yapacak, yani veri isleme isteyecek bireyler icin yol gosterici olacaktir. Metin madenciligi alaninin duygu analizi
modeli 6rnek uygulamasi gelistirilmistir.

Anahtar Kelimeler: Metin madenciligi, MOODLE, uzaktan egitim, duygu analizi.

A TEXT MINING APPLICATION IN DISTANCE EDUCATION SYSTEMS

Abstract

The general purpose of the study is to create a text mining application with the data obtained from the
forum systems of distance education software. MOODLE distance education system was used as the training
system and It was explained by installing on the web address “www.enerjikaynaklari.info”. MOODLE distance
education system is actively used in universities, educational institutions, in-house trainings and personal
projects worldwide. A wide range of information can be found in this study, from the installation of MOODLE
to its publication on the Internet, theme installation, adding course content, creating activities and security



AVCIUFUK YILMAZ, ZAFER ASLAN

settings. Text mining application will be developed with the data obtained from the forum activity in MOODLE
system. We see that the need for systems that produce decision mechanisms by processing data is increasing.
Especially in an area such as education, it must be used to ensure our development. The MOODLE system
and the different distance education systems will provide text mining with forum systems, which will guide
the individuals who want to process data. A sample application was developed with the sentiment analysis
model of the text mining field.

Keywords: Text mining, MOODLE, e-learning, sentiement analysis.

1. GiRiS

insanlarin yogun calisma temposu olmasi nedeniyle, zaman ve maliyet gibi faktérlerden kazang saglamak
icin uzaktan egitim sistemi ile bilgi aktarilmasi oldukg¢a énemlidir. Ginimiizde 6rgiin egitimin disinda
gerek 6rgiin egitimi destekleyici gerekse 6rglin egitime bagka bir secenek olarak uzaktan egitim 6nemini
gittikce arttirmaktadir (Elmas, Dogan ve Birogul, 2008). Egitim her konu da olabilir. Gelistirecegimiz uzaktan
egitim sisteminde de, sizlerin de olacadi gibi bir temaya yani egitim konusuna ihtiyacimiz olacaktir.
Temamiz “yeni enerji kaynaklari” olarak belirlenmistir. Boylece insanlar kolayca, gelecekleri olan yeni enerji
kaynaklar hakkinda bilgilere sahip olabilecek ve paylasimlar yapabileceklerdir. Ayni zamanda MOODLE
Uzaktan Egitim Sistemi'nin kurulmasi ve kullanimi hakkinda detayli bilgiye sahip olunacaktir. MOODLE'In
en 6nemli noktasi acik kaynak kodlu olmasidir. Boylece profesyonelce gelistirilmis bir sistemi istenildigi
gibi diizenlenebilir, hicbir ticret 6demeden mitkemmel online uzaktan egitim sistemleri ortaya cikarilabilir.
Birgok dil destegi bulunmaktadir. MOODLE PHP yazilim dili ile gelistirilmistir. Veritabani ise MySQL ve
PostgreSQLdir. Egitimin her alani gelecegimiz icin oldukca 6nemlidir. Bu nedenle egitim sistemlerinin gelisimi
de oldukga 6nemlidir. Cagimizin popiiler alanlarindan olan veri madenciligi ile MOODLE egitim sistemini
birlestirerek veri islemesi yapilacaktir. Ginimuzde bircok kaynaktan veri alip bu verileri veritabanlarinda
saklayan kurumlarin amaclarindan biri de ham verileri bilgiye donustirmektir. Bu islem yani veriyi bilgiye
donustirme islemi veri madenciligi olarak adlandiriimaktadir (Dener, Dorterler ve Orman, 2009). Sistem
icerisinde bulunan forum etkinligi ile kullanicilarin eylemleri toplanacaktir. Veritabanindan alinan veriler
islenerek, olusturulan algoritmaya gore metin madenciligi ile islenecektir. Forum icerisinde metinler analiz
edilerek, APl hizmeti ve CSV dosyasi araciligiyla duygu analizi yapilacaktir.

1.1 Tanimlar
Uzaktan egitim

Bireylerin, yer ve zaman fark etmeden teknoloji altyapisini kullanarak egitim aldigi sisteme uzaktan
egitim denir. Uzaktan egitim olduk¢a dnemlidir ve bu 6nem giin gegtikce artmaktadir. Uzaktan egitimin
kullaniimasinin sebepleri; nifus artisi, maliyet, esnek zamanlarda kullanim olanagi sunmasi, mekan
gerektirmemesi, tekrar edilebilir olmasi, ayni anda bircok kisiye hitap edebilme olanadi saglamasi, engelli
bireyler icin oldukca faydali olmasi olarak sayilabilir. Durmadan artan niifus ile beraber artik okullarin
sayisi yetersizlesmeye baslamistir. Uzaktan egitim sistemi ile mekan gerektirmeden diisiik maliyet ile ayni
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anda bircok kisiye egitim verilebilir. Tam zamanli calisan insanlarin zaman bulamamasi egitim almalar
konusunda en buylik engellerden biri olarak goriinmektedir. Ancak uzaktan egitim ile istenilen saatte
ve zamanda egitim alinabilir. Dersler kagirilsa dahil derslerin 6zetleri, sunum metinleri, kaynaklar tekrar
izlenebilir. Cogu Universitelerin tercih listelerinde uzaktan egitim veren bolimlerin yer aldigini gorebiliriz.
Uzaktan egitim siireci sonucunda 6grenciler diplomalarini alabilmektedir. Ancak uzaktan egitimin bazi
olumsuz yonleri de vardir. Bunlar; bilgisayar gereksinimi, Bilgisayar kullanmayi bilme gerekliligi, internete
bagli olusu, uzaktan egitimdeki bolim cesitliliginin azhgi, 6grencilerin sosyal ortamdan uzaklasmasi,
yliz ylize egitim alinamamasi olarak sayilabilir. Bilgisayar ve internet olmadan uzaktan egitim sistemine
ulasmamiz imkansizdir. Uzaktan egitim sisteminin bir ekip isi olmasindan dolay1 bazi bolimlerde tam
olarak ekip ve altyapi gereksinimleri saglanamamistir. Bu yetersizliklerden dolayr uzaktan egitimdeki
bélim cesitliligi 6rgitin egitimdeki bélim cesitliliginden oldukca azdir. Orgiin egitim okul veya okul niteligi
tastlyan kurumlarda, planli olarak verilen egitime denir. Bu alanda yaygin olarak kullanilan kisaltma ve
terimler asagidaki gibi 6zetlenebilir;

- CMS (Content Management System): icerik yonetim sistemi olarak adlandiriimaktadir.
- LMS (Learning Management System): Ogretim yénetim sistemi olarak adlandiriimaktadir.

- Senkron (Es Zamanli) Ogrenme: Teknoloji yardimiyla farkli ortamlarda olan kisilerin ayni anda egitim
verilmesine es zamanli 6§grenme denir.

- Asenkron (Farkli Zamanli) Ogrenme: Teknoloji yardimiyla farkli ortamlarda olan kisilerin farkli zamanlarda
egitim almasina farkli zamanli 6grenme denir.

Metin madenciligi (Text mining)

Metin madenciligi bir veri madenciligi tiridir. Veri madenciliginin kaynadi veridir. Veriyi isleyerek kararlar
elde eder. Metin madenciligi icin de islenen veri metindir. GlniimUiziin en popller alanlarindan bir
tanesidir. E-ticaret siteleri, bankacilik, siyaset gibi alanlarda aktif olarak kullanilmaktadir. Ornegin; online
olarak olarak satilan bir driin icin, kullanicilar tarafindan yapilan yorumlar metin madenciligi ile analiz
edilerek memnuniyet diizeyi 6lgulebilir.

MOODLE

MOODLE acik kaynak kodlu olarak gelistirilmis bir uzaktan egitim (e-learning) sistemidir. “Modular
Object Oriented Dynamic Learning Environment” kelimelerinin bas harflerinden turetilmistir. Kelime
anlami olarak “Esnek Nesne Yénelimli Dinamik Ogrenme Ortami” olarak aciklayabiliriz. Acik kaynak
kodlu olmasi sayesinde (icretsiz olarak diizenlemeler saglayabilir ve sistemi gelistirilebilir. MOODLE
sistemi tim Duinya'ya agik bir sistem oldugu icin bircok dil destegi bulunmaktadir. 75 farkh dil secenegdi
bulunmaktadir. PHP yazilim dili ile gelistirilmis, veritabaninda ise MySQL ve PostgreSQL kullaniimistir. Agik
kaynak kodlu oldugundan test kitlesi oldukca fazladir ve herhangi bir glivenlik acigi kolayca bulunup
cok hizli bir sekilde giderilebilir. Bircok biylk egitim kurumu, Gniversiteler genellikle uzaktan egitim
sistemlerini MOODLE ile olusturmuslardir. Tum egitim kurumlarinin uzaktan egitim ihtiyacint MOODLE
ile ¢ozllebilir. Bu kurumlara 6rnek olarak;
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- Bogazici University Courseware —“moodle.boun.edu.tr”

- istanbul Aydin Universitesi — “UZEP”

- Kog School Virtual Learning Environment — “moodle.koc.k12.tr"
- Lycee Saint Benoit — “www?2.sb.k12.tr”

- Terakki MOODLE - “Ims.terakki.org.tr”
sistemleri gosterilebilir. Biylk bir topluluk tarafindan kullanildigr icin strekli olarak modiiller ve ek
glincellestirmeler yayinlanmaktadir. isletmeler bile artik kendi kurumlar icerisinde egitim vermek ve

haberleserek diizenli calismalar yapabilmek icin MOODLE" kullanmaktadir. Universitelerde uzaktan egitim
ders iceriklerinde de MOODLE ayrintili olarak yer almaktadir.

Cizelge 1. MOODLE istatistikleri (2019, Mart 9), (moodle.net/stats)

Kayitli Siteler: 92,406
Ulkeler: 230

Dersler: 18,141,463
Kullanicilar: 148,910,489
Kayrtlar: 705,649,368
Forum Gonderileri: 322,109,444
Kaynaklar: 160,503,251
Sinav Sorulari: 1,474,933,469

Cizelge 2. En cok MOODLE kullanimina sahip 10 dilke (2019, Mart 9) (moodle.net/stats)

Ulke Kayitlar
Amerika Birlesik Devletleri 9.935
ispanya 8357
Brezilya 5.309
Meksika 4818
Almanya 3.504
Birlesik Krallik 3410
italya 2.889
Rusya Fedarasyonu 2.775
Fransa 2441
Kolombiya 2422
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RSS (Rich Site Summary)

RSS ile cesitli internet siteleri arasinda bilgi akisi yani icerik besleme yapilabilir. Genellikle haber ve
blog siteleri tarafindan kullanilir. Ornegin bir haber sitesi lizerinden son dakika haberleri farkli bir
site Uzerine anlik olarak cekilebilir. RSS dosyalari ilk olarak NetScape firmasi tarafindan gelistiriimeye
baslanmistir. Dosya uzantilari “rss” ve “xml” olmaktadir. RSS ile icerikler cok daha fazla kitleye
ulasabileceginden web siteleri icin yararli olacaktir. RSS icerigi olusturulurken kullanilmasi zorunlu
bazi etiketler vardir. Bunlar;

<title> : RSS'e baslik ekleyebilecegimiz etikettir.
<description> : RSS aciklamasi bu etiketle eklenir.
<link> : RSS veren sitenin, baglanti linkinin belirtildigi etikettir.

<channel> : Baslik, aciklama ve link gibi bilgileri bu etikette verebilirsiniz.

CSV (Comma Separated Values)

CSV uzantili dosyalar genellikle veritabani verilerini metin olarak disari aktarmak icin kullanilir. Verileri
virgllle ayirarak, belirli bir diizende saklar. Excel programi ile uyumlu calistigi icin genelde tercih edilir.
Virgil ile verilerin ayrilmasi uzantinin adini belirlemede kaynak olmustur.

API (Application Programming Interface)

API, kelime anlami olarak uygulama programlama araytizii demektir. Bir yazilimdan diger bir yazilima,
tanimlanmis sinirlandirmalar ve ozellikler ile veri alisverisi gerceklesmesi saglayan yapidir. Bircok biytik
firma kendi API'lerini olusturarak kendi altyapilarini farkl yaziimlar ile paylasir.

2. METIN MADENCILIGI
Veri madenciligi (Data Mining)

Glinimiizde bircok kaynaktan veri alip bu verileri veritabanlarinda saklayan kurumlarin amaclarindan biri
de ham verileri bilgiye donustirmektir. Bu islem yani veriyi bilgiye donustirme islemi veri madenciligi
olarak adlandinimaktadir (Dener, Dorterler ve Orman, 2009) Buytk firmalarin artik veri islemeye
blyuk yatinmlar yaptigini, yapilan yeni projelerin veri isleme odakli oldugunu gérmekteyiz. Veri
madenciliginin glinimuziin ve gelecegimizin en popliler, degeri ylkselen alanlarindan biri olduguna
emin olabiliriz. Veri madenciligi genellikle blyuk veriler ile yapilr. E-ticaret, muhasebe, bankacilik,
tip, mithendislik gibi her tiirlii alanda kullanilmaktadir. Ozellikle e-ticaret alaninda kullanicilarin satin
alma ahiskanliklarini analiz ederek, kullanicilar karsisina ilgi duydugu trinleri ¢ikarir ve firmalarin cok
daha fazla satis yapmasini saglar. Veri madenciliginde kullanilan en popdiler yazim dilleri Python ve
R dilidir. Veri, bir veri tabanindan cekilip siniflanarak ayiklanir. Belirtilen algoritmaya gore ayiklanarak
islenir ve sonucunda karar verilir.
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Metin madenciligi (Text Mining)

Metin madenciligi, veri kaynadi olarak metni kabul eden veri madenciligi alanidir. Metini isleyerek ortaya
kararlar yani sonuclar cikanr. Ornegin sosyal medyada herhangi bir paylasima gelen yorumlari bilgisayara
analiz ettirerek, yorumlarin genel olarak olumlu veya olumsuz oldugu sonucuna varabiliriz. Ozelikle cok
daha blytk verilerde metin madenciliginin rolt ve 6nemli daha ¢ok artacaktir. Metin madenciligi ile
zamandan ve maliyetten tasarruf saglanir.

Online metin madenciligi uygulamalari

Metin madenciligi alaninin popilerlesmesi ile birlikte bircok uygulama gelistirilmistir. Masauisti uygulamalar,
kaynak dosyalar disinda online sistemler ortaya cikarilarak kullanim oldukca kolaylastiriimistir. API
hizmeti kullanarak, web sitesi uygulamasi ve metin madenciligi yapilmak istenilen sistemler arasinda
kolayca baglanti saglanabilir ve anlik islemler yapilabilir. APl hizmeti disinda ¢ogu online sistemler XLS,
CSV, Google Sheets, Zapier, Rapidminer, Zendesk gibi uygulama ve formatlari da desteklemektedir. Bazi
online metin madenciligi uygulamalari olarak Monkey Learn, Microsoft Azure, Gavagai, Text Mining
Online, Meaning Cloud, Monkey Learn olarak sayilabilir. Desteklenen metin madenciligi modelleri
asagidaki gibidir.

Duygu analizi (Sentiment analysis)

Hayatin her alaninda alinan hizmetler, yasanilan olaylar hakkinda cikarimlar, yorumlar yapilir. internetin
yayllmasi ile birlikte insanlar duygularini tim diinya ile paylasabilmekte ve buyik bir yorum havuzu
olusturmaktadirlar. Bu yorumlarin veya paylasimlarin hizlica analiz edilmesi olduk¢a 6nemlidir. Metin
madenciliginin duygu analizi modeli ile yorumlarin ve paylasimlarin olumlu, nétr (kararsiz, ne iyi, ne de
kétii) veya olumsuz oldugu hizlica analiz edilebilir. Uriin memnuniyetleri, sosyal medya yorumlari, anket
cevaplari ve benzer islemler icin oldukga yaygin olarak kullanilir.

OO &

Olumlu Notr Olumsuz

Yanit: Yapmis oldugunuz calismalar maalesef pek hosumuza gitmedi.

Analiz: Olumsuz, 0.75

Sekil 1. Duygu analizi 6rnek islem
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Duygu analizi icin islem yapilirken kapsam seviyeleri belirlenebilir.

Ciimle Diizeyinde Duygu Analizi: Tek bir ciimle kapsaminda duygu analizi islemi gergeklestirir.
Belge Diizeyinde Duygu Analizi: Belgenin iceriginin timiinde duygu analizi islemi gerceklestirilir.
Alt Cliimle Diizeyinde Duygu Analizi: Bir ciimle icerisinde bulunan alt ifadeleri analiz eder.

Duygu analizi islem basamaklar séyledir;

1) Kelime Tanimlama: iyi kelimeler, kot kelimeler, en iyi kelimeler, en koti kelimeler gibi hedefe yonelik
kelime tanimlari yapilir.

2) Metin Analizi: Ciimle icerisinde tanimlanan kelimeler taranir. Metin icerisinde iyi kelimeler, en iyi kelimeler,
kotu kelimeler, en kot kelimelerin toplam sayisi alinir.

3) Sonug ve Karar: lyi kelimeler ve en iyi kelimelerin (pozitif) sayisi kdtu kelimeler ve en kéti kelimeler
(negatif) sayisindan fazla ise duygu analizi olumlu yénde olacaktir. Tam tersi bir durumda ise duygu
analizi olumsuz olumsuz olacaktr. iki duruma da uymuyorsa nétr sonug¢ dénduiriilecektir.

3.UYGULAMA
Forum RSS ayarlan

MOODLE forum etkinligi icerisinde RSS hizmetini desteklemektedir. Ancak mevcut ayarlarda RSS ayarlari
glivenlik nedeniyle kapalidir. Forum sistemlerinde RSS hizmetini agmak icin yonetim panelinden “Site
Yonetimi > Eklentiler > Etkinlik Eklentileri > Forum” yollari izlenir.

RSS iceriklerini etkinlestir: Forum icerisinde RSS iceriklerinin etkinlestirilmesini saglar. Her bir forum icin
tek tek ayar yapmak gerekir.

RSS besleme tir{: RSS igeriginin tlrlni ayarlar.

RSS son makale sayisi: Varsayilan makale sayisini ayarlar. “0” olarak tanimlanirsa herhangi bir sinirlandiriima
olmaz. Gerekli islemler saglandiktan sonra “Degisiklikleri kaydet” butonuna tiklanir.

Forum eklenirken RSS sekmesi altindan RSS beslemesi tiirli secilir ve yakinda zamandaki RSS makale
sayisi belirlenir. RSS linkine ulagmak icin forum sayfasina tiklandiktan sonra sag st kdsede bulunan cark
simgesine tiklanir. Buradan agilan ekranda bulunan mentye tiklanir. RSS dosyasi agilacaktir. RSS dosyasi
“xml” formati ile otomatik olarak link yapisi olusturularak agilir. Bu link ile beraber farkli yazilimlara veri
akisi saglanabilir.
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This XML file does not appear to have any style information associated with it. The document tree 1s shown below.

v<rss version="2.0":>
v <channel>
<titlex¥eni Enerji Kaynaklari Forumuo</title:
v <link>
https://wwa.enerjikaynaklari.info/mod/forum/view.php?f=2
</link:>
<description/>
<generator>Moodle</generator>
<languageren</languages>
<copyright>(c) 2019 Yeni Enerji Kaynaklari</copyright:
v <image:>
v<url>
https://www.enerjikaynaklari.info/theme/image.php/moove/core/1557855231/1i/rsssitelogo
<furl>
<titlermoodle</titlex
<link>https://www.enerjikaynaklari.info</link>
<width>14@< /width>
<height>35</height>
</image:>
v <item>
<titlex¥nt: What Do You Think About Mew Energy Sources?</titles

Sekil 2. Ornek Forum Ekleme RSS Ayarlari XML Ciktisi

Online metin madenciligi uygulamasi

Bu calismada gerceklestirilen uygulamada 6rnek olarak MonkeyLearn uygulamasi kullanilacaktir. “www.
monkeylearn.com” izerinden bu uygulamaya erisilebilir. Uygulamayi kullanabilmek icin, site tizerinden

Uyelik kaydinin yapilmasi gerekmektedir. MonkeyLearn ile cogu metin madenciligi modeli desteklenir.

Ornek metin madenciligi uygulamasi
MonkeyLearn web sitesine Uye girisi saglandiktan sonra metin madenciligi yapilacak model secilir.

Demo Models

NPS Saa$S Feedback
Classifier

Classify NPS comments for
SaaS products into tags
such as Ease of Use,

Keyword Extractor

Extract keywords from
text. Keywords can be

compounded by one or
more words...

v )

Sentiment Analysis

Detect sentiment in texts
(positive, negative or
neutral). This model was
trained over different

Business Classifier

Classify professional
profiles, companies or jobs
by industry....

Sekil 3. MonkeyLearn Metin Madenciligi Modelleri

Urgency Detection

Classify messages as
"Urgent” or "Not Urgent"....

P4

Profanity & Abuse
Detection

Identify profanity or abuse
in user generated
content....

Outbound Sales
Response Classifier
Classify outbound sales
email responses based on
their subject and body....

Language Classifier

Detect language in text.
Classify into 49 different
languages arranged in
lanauaae families. This



AURUM MUHENDISLIK SISTEMLERi VE MiMARLIK DERGISi
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

Metin madenciligi modeli icerisinde veri islenmesi gerceklestirmek icin oncelikle veri aktariminin saglanmasi
gerekir. Veri aktarimi kolayca saglamak icin API, Zapier, Google Sheets, Rapidminer, Zendesk entegrasyonlari
kullanilabilir. Model ID ve Your API Key bilgileri kullaniciya 6zel bilgilerdir. Bu bilgiler entegrasyon asamasinda
gereklidir. Bu nedenle Model ID ve Your API Key bilgilerine dikkat edilmelidir.

Integrate

Model ID:

Your API Key:

Integrations

% Zapier
Direct Integration

Zapier makes it easy to automate tasks between
web apps. With this integration you can connect
MonkeyLearn and build workflows and processes
to enrich text with more than 750 apps.

Integrate

w))) Rapidminer

Direct Integration

RapidMiner makes data science teams more
productive. With this integration you can easily
use MonkeyLearn as part of your RapidMiner
pipeline

Integrate

Created: 16.10.2017 23:27:39

Language: English

Google Sheets
E Direct Integration

Analyze and enrich text data within Google
Sheets. Use text classifiers or extractors to enrich

rows with corresponding topics, sentiment.
keywords. and entities.

Integrate

L] Zendesk
prid

Direct Integration

Automatically classify and enrich support tickets
within Zendesk with MonkeyLearn.

Integrate

Sekil 4. MonkeyLearn Metin Madenciligi Modelleri Adim 2

Eger XLS ve .CSV uzantili dosyalarda, islenmeye hazir veriler mevcutsa “Batch” kategorisinden “+New

batch” butonuna tiklanarak veriler iceri aktarilr.
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& Demo Batch Processing
O Batch

]9 API

X |Integrate
[+

XLS, Cs5V

Process your file using Sentiment
Analysis

+ New batch

Sekil 5. MonkeyLearn Metin Madenciligi Modelleri Adim 3

MOODLE verileri ile CSV dosyasi olusturarak metin madenciligi islemleri

MOODLE veritabani, “tablooneki_forum_posts”tablosu icerisinden forum génderileri cekilmistir. (Guvenlik
nedeniyle veritabani bilgileri gizlenmistir.) islem sonucunda “forumveri.csv” adli dosya olusur. Uygulamada
kullanilan metin madenciligi alani, CSV olusturma kodlarinin timu ¢alisma igerisinde gosterilmektedir
(Yilmaz ve Aslan, 2020). Olusturulan PHP dosyasi sunucu icerisinde FTP yoluyla mod/forum klasori icerisine
ylklenmistir. www.enerjikaynaklari.info/mod/forum/forumcsv.php linkinden, otomatik olarak olusturulan
CSV dosyasina erisilebilir. CSV dosyasi indirilir.

D22 -~ £|
A B C D E F G H | J
We care about your opinions.

I think that is a very important issue. Everyone should take this lesson.

Also | want to thank everyone who has worked in this project.

| don't think this course not enough for understanding about new energy sources. It is have to be develop.
Hello Umut, | don't agree with you. | think this web site is kind a okay.

| hate the definition of new energy sources. Beacuse there isn't a definion like that.

This web site's theme should be pure white.

b = R S TR S

Sekil 6. MOODLE Verileri ile CSV Dosyasi Olusturmak

indirilen CSV dosyasi metin madenciligi modeli secildikten sonra “Upload a CSV or Excel” adimindan
“Browse File” butonuna tiklanip dosya yolu secilerek karsi sunucuya yiiklenir. CSV doyasi yiiklenerek analiz
edilir ve hangi alanlarin secilecegi kullaniciya sunulur.“Use the column” se¢enegini isaretlenerek, istenilen
alanlar metin madenciligi islemine dahil edilir.“Continue” butonuna tiklanarak isleme devam edilir. Veriler
islenir ve sistem “processed_batch.csv” adinda bir dosya olusturur. Dosya indirilir ve veriler bu dosyanin
icerisinde barindirilir.
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Metin madenciligi APl entegrasyonu

Metin madencilgi API'si olarak Monkey Learn uygulamasini kullanacagiz. Monkey Learn API destegi olarak
Python, Curl, PHP, Java, JSON, Node. Js, Ruby dillerini destekler. APl entegrasyonunda API Key ve Model ID
oldukca 6nemlidir. Her kullaniciya 6zel API Key ve Model ID tanimlanir. AP Key veya Model ID yanlis girilirse
API calismaz. Uygulamada kullandigimiz uzaktan egitim sistemi MOODLE, PHP yazilim diliile yazildigi icin
PHP API yapisi kullanilir. Calismada, Linux sunucu Gzerine uygulama kurulumu gerceklestigi icin de PHP
API yapisi kullanimi en uygun olanidir. APl entegrasyonu yapmadan 6nce, entegre edilecek yazilimin,
yazilim diline dikkat edilir ve ve bu yazilima uygun olan APl yapisi kullanilir. Uygulamada kullanilan metin
madenciligi alani, duygu analizi modeli APl entegrasyonu kodlarinin belirli bir bolimi asagidaki gibidir.
Tim kodlara calismada erisilebilir (Yilmaz ve Aslan, 2020).

<?php
setlocale(LC_ALL, ‘tr_TR’);
$servername = "“localhost”;
Susername = “veritabani_kullanici_adi”;
$password = “veritabani_sifresi”;
Sdbname ="“veritabani_adi”;
$conn = new mysqli($servername, $username, $password, Sdbname);
if (5conn->connect_error) {
die(“Connection failed: ” . $conn->connect_error);

$data = array();

$conn->query(“SET NAMES UTF8");

$sql ="SELECT * FROM yekmdl_forum_posts”;
Sresult = Sconn->query($Ssql);

un,

Sresultstr ="";

Sekil 7. Metin Madenciligi APl Entegrasyonu

Olusturulan PHP dosyasi sunucu icerisinde FTP yoluyla mod/forum klasori icerisine yiiklenmistir. www.
enerjikaynaklari.info/mod/forum/forumapi.php linkinden forum icerisinde génderilen mesajlarin metin
madenciligi alaninin duygu analizi modeli sonuclar gérilebilir.

4. SONUCLAR

09.03.2019 tarihli verilere gére MOODLE, 229 Ulkede aktif olarak kullanilan acik kaynak kodlu bir uzaktan
egitim sistemidir. 152.308.393 kullanicisi bulunmaktadir. Cogu Universitenin ve kurumun MOODLE
sistemini aktif olarak kullandigi goriilmustir. Glincellenen stiriimlerle beraber glincel bir MOODLE
dokiimaninin olmamasi da ayrica ¢alismanin dnemini belli etmektedir. MOODLE'In nasil glivenli bir
sekilde kullanilacagi konusuna yer verilmistir. MOODLE 3.3.9+ stirimiinden 6nce yayinlanan striimlerde
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guvenlik icin oldukca 6nemli olan SSL sertifikasi kurulumu ve captcha kurulumu asamalarinda problemler
yasanabildigi verimli bir sekilde calismadigi gézlemlenmistir. Her zaman giincel MOODLE stiriimlerinin
kullanilmasi 6nerilmektedir. Calismaya ayni zamanda uzaktan egitim sistemi kurulumlarinda yardimci
kaynak olarak basvurulabilecektir.

Kurulan uzaktan egitim sisteminin temasi olarak yeni enerji kaynaklari belirlenmistir. Hizlica artan
nifus ile enerji kaynaklarinin tiiketimi artmaktadir. Fosil yakitlarin ve niikleer kaynakl yakitlar hizla
azalmaktadir. Bu nedenle insanoglu yeni enerji kaynaklari arayisina girmislerdir. Bu alanda calisanlarin
yeni enerji kaynaklari Gzerine olan calismalari ydnlendirilmesi ve kolayca fikir sahip olabilmeleri icin
kurulan bu sistemin konu ile ilgilenenlere yararli olmasi beklenmektedir. Ozellikle ortadgretim gencliginde
cevre bilincini 6ne ¢ikarmak amaclanmis ve farkindalik yaratmak istenmistir. Yeni enerji kaynaklari
dersinin icerisinde forum etkinligi olusturulmustur. Bu forum etkinligi icerisinde bir egitim kurumu
ogretmenleri enerji kaynaklari dersini inceleyerek forum tartismasinda distincelerini paylasmiglardir.
Forum etkinliginde toplanan veriler metin madenciligi alaninda duygu analizi modelinde islenmistir.
Metin madenciligi alaninda yapilan ¢alismalar, cok daha yeni bir teknoloji olmasi nedeniyle diger
teknolojik alanda yapilan calismalara gore azdir. APl entegrasyonu ve .CSV uygulama dosyasi olusturma
islemleri metin madenciligi alaninda egitici ve yonlendirici bir kaynak olacaktir. Kurulan web sistemine
“www.enerjikaynaklari.info” adresinden erisilebilir. Tez icerigine dayal olarak, gelistirilen web sitesi,
Universite gencligine, 6zellikle de arastirmacilara yonelik olarak kullaniciya bagli olarak giincellenebilir
ve test edilebilir. Metin madenciligi duygu analizi modeli uygulamasina “www.enerjikaynaklari.info/
mod/forum/forumapi.php” linki Gzerinden erisilebilmektedir. Anlik olarak isleme yapilmaktadir. .CSV
dosyasi olusturmak icin ise “www.enerjikaynaklari.info/mod/forum/forumcsv.php” linki kullanilr.
Sonuclar positive, neutral ve negative olarak tic durumda siniflandirilir. Her bir durumda gecerli olmak
Uzere, kararlilik derecesi 0 ile 1 arahiginda deger almaktadir. Kararlilik 0'a yaklastikca diismekte, 1'e
yaklastikca ise artmaktadir.

C @ Guvenli dedil | enerjikaynaklari.info/mod/forum/forumapi.php

We care about vour opinions. Neutral 0,376
[ think that 1s a very important issue. Evervone should take this lesson.  Positive 0,967
Also [ want to thank everyone who has worked in this project. Positive 0,953

Sekil 8. Metin Madenciligi Alani Duygu Analizi Modeli Sonuglan
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Ozet

Son yillarda fosil yakit kaynaklarinin tikenmeye baslamasi ve cevresel kaygilar nedeniyle yenilenebilir enerji
kaynaklarinin mevcut enerji Gretiminde kullanim payi giderek artmaktadir. En 6nemli yenilenebilir enerji
kaynaklarindan olan glines enerjisi; temiz, stirdirlebilir ve cevre dostu enerji kaynagi olmasi nedeniyle 6ne
¢tkmaktadir. Bu nedenle mevcut glines enerji sistemlerinin isletimi veya yeni sistemlerin kurulumu sirasinda,

ilgili bolgelerin glines radyasyonu 6zelliklerinin bilinmesi ve tahmin edilmesi cok 6nemlidir. Bu ¢alismada,
istanbul Biiyiikcekmece ilcesi Eskice Bdlgesine ait 2016 yili meteorolojik verileri (giines radyasyonu, riizgar
siddeti, UV radyasyon indis, toprak Uistti 5 cm sicaklik, sicaklik 2 m, riizgar yonu) kullanilarak giines radyasyonu
icin ileriye yonelik kisa ve orta vadeli bir tahmin ¢alismasi yapilmistir. Modelleme icin Coklu Lineer Regresyon
(CLR) ve esnek hesaplama yontemlerinden biri olan Yapay Sinir Aglari (YSA) kullanilmistir. Gelistirilen tim
modeller istatistiksel olarak karsilastirlmistir. Sonuglar glines radyasyonu tahmininde YSA modellerinin CLR
modellerinden daha basarili oldugunu gostermektedir. Mevsimsel olarak glines radyasyonu icin en basarili
tahmin Haziran ayinda elde edilmistir. Bu asamada kullanilan YSA modeli ile glines radyasyonu icin R, nRMSE ve
MAPE degerleri sirasiyla 0.912, %48.5, %28.21 olarak hesaplanmistir. Bu verilere dayali olarak secilen inceleme
bdlgesinde ve Haziran ayinda gilines enerji potansiyelinin yeter glivenirlik ile tahmin edilebilecegi vurgulanabilir.

Anahtar Kelimeler: Yapay Sinir Aglari, Glines Enerjisi, Glines Radyasyonu Tahmini, Kisa Vadeli Tahmin, Coklu
Lineer Regresyon

MODELING OF SOLAR ENERGY POTENTIAL WITH MULTIPLE LINEER REGRESSION AND
ARTIFICIAL NEURAL NETWORKS

Abstract

In recent years due to the depletion of fossil fuel resources and environmental concerns, the share of
renewable energy resources in the current energy production show an increasing trend. Solar energy one
of the most important renewable energy sources; is a clean, sustainable and environmentally friendly energy
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source. Therefore it is very important to know and estimate the solar radiation properties of the respective
regions during the operation of existing solar energy systems or the installation of new systems. In this study
meteorological data of 2016 (solar radiation, wind intensity, UV radiation index, surface 5 cm temperature,
temperature 2 m, wind direction) belonging to Eskice region of Biiylikcekmece District of Istanbul were
used for a estimation solar radiation short and medium term. Multiple Linear Regression (MLR), and Artificial
Neural Networks (ANN) which is one of the soft computing methods were used for modeling. All models
were compared statistically. The results show that ANN models are more successful than MLR models in solar
radiation estimation. Seasonally the most successful forecast for solar radiation was obtained in June. With
the ANN model used in this stage for solar radiation R, NRMSE and MAPE values were calculated as 0.912,
%48.5 and %28.21 respectively. Based on these data, it can be emphasized that solar energy potential can
be estimated with sufficient reliability in the selected region and in June.

Keywords: Artificial Neural Networks, Solar Energy, Solar Radiation Estimation, Short Term Forecast, Multiple
Linear Regression

1. GiRis

Gunumuzde global enerji ihtiyacinin biyik boliimi fosil yakit kaynaklarindan karsilanmaktadir. Birincil enerj
tiiketimi %80 civarinda fosil yakit kaynaklarindan saglanirken geri kalani yenilenebilir enerji kaynaklarindan
elde edilmektedir (Yilmaz ve Ozic, 2018). Fosil kaynakli yakit rezervleri ise kullanima bagli olarak her
gecen glin azalmakta ve sinirli rezervler yiiziinden gelecek yakin bir zamanda bitecegi 6ngorilmektedir
(Rahman ve digerleri, 2014). Sinirli sayida rezerve sahip olmalari ve cevreye verdikleri zararl etkilerden
dolayi fosil enerji kaynaklarina alternatif olarak yenilenebilir enerji kaynaklari &Snem kazanmaktadir. Gelecek
yillarda yenilenebilir enerji kaynaklarinin toplam enerji tretimindeki payinin artacagi 6ngoriilmektedir.
Yenilenebilir enerji kaynaklar icerisinde giines enerjisi en nemli kaynaklardan biridir. Glines enerjisi icin
de glines radyasyonu énemli bir parametredir.

Turkiye cografi konumu nedeniyle glines enerji potansiyeli yiiksek olan bir Glkedir. Tlirkiye'nin Glines
Enerjisi Potansiyeli Atlasina (GEPA) gore yillik ortalama toplam giines isiniminin en yiiksek oldugu bdolgeler
Guneydogu Anadolu ve Akdeniz bolgeleri olmakla beraber Turkiyedeki hemen hemen her bdlgede giines
enerji sistemleri verimli bir sekilde kullanilabilir (Kilig, 2015). Bu ¢alismada Marmara Boélgesinde bulunan
istanbul ilindeki belirli bir bélgede geleneksel istatistiksel yontemler ve YSA kullanarak degisik meteorolojik
parametrelere bagli olarak giines radyasyonu icin tahmin modellemesi yapilmistir.

Bilim adamlar ve arastirmacilar simdiye kadar glines radyasyonunun ileriye yonelik tahmini icin bircok
arastirma yapmislardir. Yapilan literatlr taramasi bu konuda ¢ok sayida yontemin kullanildigini géstermektedir.
Sun ve digerleri (2018a) giines radyasyonu tahmin yontemlerini matematik ve istatistik tabanli geleneksel
yontemler, sayisal hava tahmini ve makine 6grenmesi olmak tizere ¢ kategoriye ayirmiglardir. Matematik
ve istatistik tabanl geleneksel yontemler sunlari icerir; regresyon analizi, zaman serileri analizi, gri veya
kara kutu teorisi, bulanik teori, dalgacik analizi ve Kalman filtresi. Sayisal hava tahmini performansli
bilgisayarlarin meteorolojik verileri kullanarak karmasik denklemleri ¢cozmesi ile gerceklestirilir. Blytk veri
madenciliginin gelismesiyle beraber makine 6grenmesi teknikleri glinimuizde biytik ilgi gdérmektedir.
Ornegin yapay sinir aglar, destek vektor makineleri (SVM) ve sezgisel akilll optimizasyon algoritmalari
glines radyasyonu tahmininde yaygin olarak kullanilmaktadir. Esnek hesaplama yontemlerini iceren
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makine 6grenmesi tekniklerinin tahmin yontemi olarak bircok arastirmaci tarafindan kullanildigi ve bazi
yonlerden diger yontemlerden Ustiin oldugu yapilan literatiir taramasinda gorilmistir.

Erdil ve Arcaklioglu (2013) Tirkiye'de farkli 8lciim istasyonlarindan elde edilmis boylam, rakim, ay, glinliik
minimum ve maksimum nem, ortalama giinesleme siresi, glinlik minimum ve maksimum sicaklik ile
basing verilerini girdi olarak kullanan ve gunliik gtines radyasyonunu tahmin eden yapay sinir agi modeli
kullanmiglardir. Test sonuclarinda R? degeri 0.997 ve ortalama ylizde hata 5.775 olarak bulunmustur. Elde
edilen sonuclar tahmini ve 6lciilen degerler arasindaki farkin ¢ok diisiik oldugunu gostermektedir.

Long ve digerleri (2014) ciy sicakhigi, glineslenme siiresi, riizgar hiz, glines radyasyonu, Uretilen gii¢ gibi
parametrelere bagli olarak glinliik glines enerjisi tahminini YSA dahil dort farkl yontemle gerceklestirmislerdir.
Tahminde daha etkili olabilecek parametreleri segmek icin korelasyona dayalli parametre secim prosedirii
uygulanarak 6nemli parametreler modellerde giris olarak secilmistir. YSA sonuclarinda R* deg@eri 0.909,
RMSE degeri 59.57, MAPE %11.87 olarak bulunmustur.

Bou-Rabee ve digerleri (2017) Kuveyt'te bes farkli bolgeden elde edilen verileri kullanarak giinliik ortalama
glines radyasyonunu tahmin etmek icin YSA modelleri kullanmislardir. 2007-2010 arasi verilerle egitilen
model, 2011 verileri ile test edilmistir. Gelistirilen Ug farkl YSA modeli icerinden Levenberg-Marquardt
algoritmasini kullanan model %85.6 MAPE dederi ile en basarili sonucu vermistir.

Fan ve digerleri (2019) kiresel giines radyasyonu tahmininde kullanilan ampirik ve makine 6grenmesi
yontemlerini kapsamli bir literatlir taramasi yaparak 6zetlemislerdir. Ayrica Cin'in farkli iklim bélgelerinde
kuresel glines isinimi tahmininde 12 ampirik ve 12 makine 6grenmesi yontemi kullanarak performanslarini
karsilastirmiglardir. Sonuclar, makine 6grenmesi modellerinin (RMSE: 2.055-2.751 MJm~2 d™'; R% 0.839-
0.936) genellikle ampirik modellerden (RMSE: 2.118-3.540 MJm~2d™"; R% 0.834-0.935) daha iyi performans
gosterdigini ortaya koymaktadir. Tahmin dogrulugu ve hesaplama maliyetleri dikkate alindiginda, calismada
ANFIS siddetle tavsiye edilmektedir.

Ghofrani ve digerleri (2019) 6rlintli tanima ve makine 6grenme tekniklerinin glines isinimi tahmini icin
kullanildigini gosteren kapsamli bir literattir taramasi yapmislardir. Bu arastirmanin sonuglari, veri kiimeleme
veya siniflandirma ile diizensiz olan giines isinimi zaman serilerinin diizensiz kaliplarinin tanimlanmasinin,
sinir aglar icin daha iyi bir egitim sagladigini ve tahmin dogrulugunu arttirdigini géstermektedir. Bununla
birlikte, coklu 6rlintli tanima ve makine 6grenme tekniklerini kullanan hibrit tahmin yontemlerinin hesaplama
karmasikliklari, bunlar ¢evrimici tahminler veya ¢ok kisa vadeli tahminler icin yetersiz kilmaktadir.

2. CALISMA BOLGESI VE VERILER

Bu calismada Sekil 1'deki haritada konumu gésterilen istanbul ili Biiyiikcekmece icesinde bulunan Tarim
ve Orman Bakanligina bagh Tarim Bilgi Sistemi (TARBIL) Eskice Mevki istasyonundan alinan 2016 yilina ait
glines radyasyonu (W/m?), riizgar siddeti (m/s), rizgar yond, sicaklik 2 m (°C), ultraviyole radyasyon indis,
toprak st 5 cm sicaklik (°C) verileri kullaniimistir. Veriler 10 dakikalik periyotlarla kaydedilmistir. Her veri
grubundan toplamda 52576 adet kayit bulunmaktadir. istasyon 41.0722 ° N, 28.5782 ° E koordinatlarinda
olup rakim 50 mdir. istasyonun kule ytiksekligi 10 mdir.
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Sekil 1. Eskice Mevki istasyonu (41.0722 ° N, 28.5782 ° E, rakim : 50 m) (Url-1)

Calismada kullanilacak olan veriler, tahmin modellerinde kullanilmadan 6nce birtakim 6n islemlerden
gecirilmelidir. Veri madenciligi belirli bir stireci kapsamaktadir. Bu siirecin baslangicinda veri temizleme,
veri biitiinlestirme, veri indirgeme, veri déniistiirme gibi adimlar vardir (Ozkan, 2016). Verilerin tamamina
ve calismada kullaniimak Uzere secilen aylardaki verilere SPSS programi kullanilarak kayip veri analizi
yapilmistir. Bu analiz sonucunda kayip iceren veri gruplarina SPSS programinda lineer interpolasyon
yontemi kullanilarak kayip verilerin yerine yenisi konulmustur.

Veri madenciligi stireclerinden olan ve veri donustiirme kapsaminda uygulanan bir diger islem normalizasyon
islemidir. YSA modellerinde verilerin kullanilmadan énce uygun olarak diizenlenmesi model basarimini
artirmaktadir. Bu nedenle YSA modellerinde kullanilacak tiim veriler min-max yontemi ile Esitlik (1)
kullanilarak donusturilmstir. Bu déntstiirme islemi sonucunda tiim veriler 0 ile 1 arasindaki sayisal
degerlere dénustirilir (Ozkan, 2016).

y — X_sz'n(ﬂy}

erzx':ﬂy} - Xmi??':ﬂy} W

Bu esitlikte Y* donistiirilmus degerleri, X gozlem degerlerini X
X ilgili ay icin en buyik gézlem degerini ifade etmektedir.

max(ay)

ilgili ay icin en kiiclik gézlem degerini,

min(ay)
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3. YONTEM
3.1 Coklu Lineer Regresyon

Regresyon analizi, iki ya da daha cok degisken arasindaki iliskiyi modellemede kullanilan metotlar
arasinda en yaygin olanidir. Bagimli degiskeni tahmin etmek icin kurulan modelde giris olarak tek bir
bagimsiz degisken kullaniliyorsa tekli regresyon, birden fazla bagimsiz degisken kullaniliyorsa ¢oklu
regresyon analizi olarak adlandirilir. Bagimli ve bagimsiz degisken ya da degiskenler arasindaki iliski
dogrusal (lineer) olabilecegi gibi egrisel de olabilir. Regresyon analizi ile bagimli ve bagimsiz degiskenler
arasindaki iliskinin varligi, eger iliski var ise bunun gticti hakkinda bilgi edinilebilir. Coklu Lineer
Regresyon'da n adet bagimsiz degisken (X, X,, X, ... X ) ile bagimli degisken (Y) arasindaki dogrusal
iliski Esitlik (2)'deki gibidir (Damodar, 2004).

Y= bc,+ bj_Xl + ngg"‘ e+ an?‘!-l_E (2)

Burada Y bagimsiz degiskeni, X bagiml degiskenlerin dogrusal bir fonksiyonu olarak ele alinir. Esitlikteki
b, degerleri modeldeki katsayilar olup, b, dogrunun'Y eksenini kestigi noktayr géstermektedir. Esitlikteki
e ise hata terimi olarak tanimlanmistir. Buradaki katsayilar en kiictik kareler yontemi ile bulunmaktadir. En
kucuk kareler yaklasimi kullanilarak Esitlik (3)'te verilen tahmin hatasi sifira indirgenmeye calisiimaktadir
(Aslan, Yavasca ve Yasar, 2011a).

[
SSE = ) (v = $:)
i=1

Esitlik (3)'te 11 veri sayisi, ¥; gdzlemlenmis orijinal veri, ¥; modelin tahmin ettigi deger, SSE (Sum of
Squares for Error) ise tahmin hatalarinin karesel toplamidir. Bu yontemde SSE degiskeni, her katsayi
farklilastinldiktan sonra sifira esitlenmeye veya minimize edilmeye calisilir. Bu sekilde Esitlik(2)'de
gosterilen regresyon denklemi elde edilir. Esitlik (4)'te Ug¢ katsayi (g, b, ¢) ve iki bagimsiz degiskenden
(x4, %5 ) olusan bir lineer regresyon denklemi (v = a + bxy + ¢x5) icin katsayilarin hesaplanmasini
saglayan ve en kiicuik kareler yontemi kullanilarak elde edilen denklem goriilmektedir (Aslan, Yavasca
ve Yasar, 2011b).

n n n
n > Xy > X > v
i=1 i=1 o i=1
n n P n n
> Xy > Xy D XX || D= 2 XV 4)
i=1 =1l i=1l i=1

n n n

- 2 - ,
DXy DXy Xy 2. x5 2 Xy
i i=1

=1 i=1
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3.2 Yapay Sinir Aglar

Yapay sinir aglari insan beyninin yapisi ve calismasindan esinlenerek gelistirilmis, agirligi olan baglantilarla
birbirine baglanmis, her birinin kendi belledi olan diigiim noktalarindan olusan paralel ve dagitiimis bilgi
saklama ve isleme yapilaridir. YSA'lar icin kisaca biyolojik sinir hiicrelerinin yapisini ve ¢alismasini taklit eden
bilgisayar programlaridir denilebilir. YSAlar kendi kendine 6grenme yetenegine sahiptirler. Ogrenmenin
yani sira ezberleme ve bilgiler arasinda iliskiler olusturma yetenegine de sahiptirler. YSA'larin baglica
uygulama alanlar siniflandirma, tahmin ve modelleme olarak belirtilebilir (EImas, 2016).

Oztemel (2016) ise YSA'larin kullanim alanlarini su sekilde belirtmektedir. Siniflandirma, ériintii tanima,
olasilik fonksiyon kestirimleri, iliskilendirme veya oriintli eslestirme, sinyal filtreleme, zeki ve dogrusal
olmayan kontrol, zaman serisi analizleri, veri sikistirma, dogrusal olmayan sinyal isleme, dogrusal olmayan
sistem modelleme ve optimizasyon.

Yapay sinir aglarinda bilgiler, agin icindeki baglantilarin agirliklarinda depolanir. Bir yapay agda 6grenme
islemi, istenen bir islevi yerine getirecek sekilde agirliklarin ayarlanmasi stirecidir. YSAda 6grenme islemi
diigumler arasindaki baglanti agirliklarin degistiriimesi ile gerceklestirilir. Ogrenme islemi belirli kurallara
gore yapilir ve bu konuda degisik yontemler gelistirilmistir. YSA bir stirGi yapay sinir hlicresinin bir araya
gelip baglanmasi ile olusur. Genel olarak sinir hiicreleri giris, gizli ve ¢ikis katmani olmak tizere ti¢ katman
halinde siralanirlar (Oztemel, 2016).

Esitlik (5)'te bir yapay sinir hiicresinin ¢ikis sinyali verilmistir. YSA'larda girisler (x) cevreden aldiklari
bilgileri sinir hiicresine getirir. Girisler dis diinyadan veya kendinden dnceki sinirden gelebilir. Girislerin
her biri belirli bir agirlik (w) degeri ile carpilir. Agirliklar girislerin sinir hiicresi Gizerindeki etkisini belirleyen
uygun katsayilardir. Bir agirh@in blyikligu ilgili girisin sinir agina gii¢li baglanmasi ve dnemli olmasi
anlamina gelir. Agniliklarla ¢arpilan giris degerleri ve esik degeri (8) toplanir. Bazi durumlarda toplama
islevi yerine en az, en ¢ok, cogunluk veya normallestirme algoritmasi gibi islevler kullanilabilir. Elde
edilen bu toplam (7;) sonucu olusturmak iin bir etkinlik islevinden (f) gegirildikten sonra y, cikisi elde
edilir (Elmas, 2016).

T

yi=Ff Z“’i;‘xi+ &; (5)

=1

Yapay sinir hiicresindeki etkinlik islevi kendisine gelen girdiyi isleyerek hiicrenin tretecegdi ciktiy belirler.
Bircok etkinlik islevi kullaniimaktadir. Etkinlik islevleri dogrusal veya dogrusal olmayan bicimlerde olabilir.
Step ve sign fonksiyonlari genellikle 6riintli tanima ve siniflandirmada, sigmoid ve tanjant sigmoid
fonksiyonu geri yayiimli (back propagation) aglarda kullaniimaktadir. Dogrusal aktivasyon fonksiyonu ise
genellikle lineer yakinlastirmada kullanilmakta ve ¢ikisi agirliklandiriimis noron girisleriyle denk tutmaktadir
(Nabiyev, 2016).
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3.3 Model Performanslarinin Degerlendirilmesinde Kullanilan Yontemler

Calisma kapsaminda gelistirilen modellerin basarimini degerlendirmek Uzere istatistiksel degerlendirme
yontemlerinden Korelasyon Katsayisi (R), Normalize Kok Ortalama Karesel Hata (Normalized Root Mean
Square Error - nRMSE), Ortalama Mutlak Yiizde Hata (Mean Absolute Percentage Error - MAPE) metotlari
kullaniimistir. Esitlik(6)da R'In hesaplanmasinda kullanilan denklem goérilmektedir (Zang ve digerleri,
2019). Esitlik(7)'de RMSE degerlerinin hesaplanmasinda kullanilan denklem goriilmektedir (Celik, Teke ve
Yildinnm, 2016). Esitlik(8)'de nRMSE degerinin hesaplanmasinda kullanilan denklem goriilmektedir (Sun
ve digerleri, 2018b). Esitlik(9)da MAPE degerlerinin hesaplanmasinda kullanilan denklem goriilmektedir
(Aghajani, Kazemzadeh ve Ebrahimi, 2016).

E?=1@i - §E}U’e — ¥

R =
l ~ T R (6)
JE=O: - 97 EL0n - 797
RMSE: |E|_:-_-\.}l }l}nRMIS.Ez |E|_:-_\}l .‘-’l::'z (7)
A ! 4 !
RMSE
nAEMSE = — x 100 @
¥:
n |Yi— ¥
2= ‘ i ©)
MAPE(%) = x100
n
n :Veri adedi
¥; : GOzlemlenmis deger
V; : GOzlemlenmis degerlerin ortalamasi
¥ : Tahmin edilen deger
f._?i- : Tahmin edilen degerlerin ortalamasi

RIn-1ile +1 arasinda, bir degerde olmasi beklenir. Rn -1 veya +1'e yakin oldugu modeller daha basarilidir.
R'nin sifira yakin oldugu modeller basarisizdir. Basarim 6l¢iimiinde RMSE, nRMSE ve MAPE degerlendirmesinde
ise degerler ne kadar diisuik cikarsa modeller o kadar daha basarili sayilir (Nourani, Komasi ve Mano, 2009).

RMSE, hatanin ortalama biiyiikliguini 6lcen karesel bir degerlendirmedir. Hatalarin ortalamalari alinmadan
once kareleri alindigindan, RMSE buylk hatalara nispeten daha yuksek agirlik verir (Li ve Shi, 2010). Bu
calismada mevsimleri temsilen secilen dort farkli aya ait veri setleri ile calisildigindan degerlendirmenin
daha saglikli yapilabilmesi icin RMSE her ay icin g6zlemlenmis degerlerin ortalamasina béltinerek nRMSE
yuizde cinsinden elde edilmistir (Sun ve digerleri, 2018c).
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MAPE, tahmin degerlerine ait mutlak hata ylizdelerinin ortalamasini gostermektedir. MAPE dederlendirmesinde
%10'nun altindaki degerler modellerin ¢ok iyi oldugunu , %10 ile %20 arasindaki degerler iyi, %20 ile
%50 arasindaki degerlerin kabul edilebilir ve %50in Ustiindeki degerler ise modellerin yanls ve hatal
olabilecegini isaret etmektedir (Alkan, Oztiirk ve Tosun, 2018).

4. UYGULAMA

Bu calismanin uygulama asamasinda Eskice Mevki istasyonuna ait veriler mevsimleri temsilen dort gruba
ayrilmistir. Her mevsim icin baslangic ayi secilmistir. ilkbahar mevsimini temsilen Mart ayi, yaz mevsimini
temsilen Haziran ayi, sonbahar mevsimini temsilen Eylil ay, kis mevsimini temsilen Aralik ayr verileri
kullanilarak aylar bazinda ayri olarak modelleme ¢alismasi gerceklestirilmistir.

4.1 Coklu Lineer Regresyon ile Tahmin Modelleme

Calismanin bu asamasinda istatistiksel ydontemlerden ¢oklu lineer regresyon yontemi kullanilarak mevsimleri
temsilen secilen aylar bazinda gilines radyasyonu icin tahmin ¢alismasi yapilmistir. Tahmin ¢alismasinda
meteorolojik veriler kullanilarak ileriye yonelik 24 saat sonrasi icin 10 dakikalik adimlarla glines radyasyonu
tahmin edilmeye calisilmistir. SPSS programi kullanilarak adimsal (stepwise) yontem ile ¢oklu lineer
regresyon modeli uygulanmistir.

Adimsal olarak adlandirilan regresyon yontemi kalan karelerin toplami izerinde en biiyUk etkiye sahip olan
degiskenlerin eklenmesine veya silinmesine dayanir (Ghorbani ve digerleri, 2016). Bu yontemde bagimsiz
degiskenler bagimli degiskenle aralarindaki iliskiye gore en glicli iliskiye sahip olandan baslanarak sirayla
modele dahil edilir. Bagimli degiskenle olan anlamli iliskisine gore ve modele olan anlamli katkilarina
gore bagimsiz degiskenler her adimda modelde tutulur ya da modelden atilir. Yontem modele girecek
veya modelden cikarilacak degisken kalmayincaya kadar devam eder. Verilerin %70'i modeli kurmak ve
egitmek icin kullaniimig, kalan %30’luk kisim ise test icin sakl veri olarak ayrilmistir. Bu secimler rastgele
degil belirli araliklar verilerek yapilmistir.

Gunes radyasyonu regresyon denklemleri Esitlik(10)'da gorildugu gibi bulunmustur.

Mart Ayi: Y, =6442+0533X_ +4,1X_+3928X_+2,036X -12771X, +14117 X,
Haziran Ayi: Y, =8793 +0295X_+70,857X  +12,101X_+13,563X - 11,895X
Eyliil Ayi: Y, |, =59234+0,51X_+67,82X, +3,887X_-32,726X,  +5934X, -1843X_
Aralik Ayr: Y, =-2,93 +0,766X_ +3385X_ +20,065X,,

gr+k

(10)

Yoo 124saat sonraki glines radyasyonu cikis (t + k)
X, : Rlizgar siddeti giris (t)

Xy : Glines radyasyonu giris (t)

X, : UV radyasyon indis giris (t)

Xsem : Toprak Ustli 5 cm sicaklik giris (t)

X : Sicaklik 2 m giris (t)

X : Rlizgar yonu giris (t)
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4.2 YSA ile Tahmin Modelleme

Calisma kapsaminda ileri Beslemeli (Feed Forward), Geri Yayilimli (Back Propagation) YSA modelleri
kullanilmistir. Kurulan modellerde bir adet giris katmani, bir adet gizli katman, bir adet ¢ikis katmani olmak
lizere toplam 3 katman bulunmaktadir. Giriste 6 adet veri grubu oldugu icin giris katmani 6 nérondan
olusmaktadir. Cikis katmaninda ise giines radyasyonu olan tek parametre oldugundan cikis katmani tek
néronludur.

YSA modellerinde gizli katmanlardaki néron sayisini belirlemek icin kesin bir kural yoktur. Genellikle belirli
sayidan baslamak suretiyle ve kademeli artirma ile modeller denenerek uygun sayi bulunmaya calisilir.
Olmasi gerekenden az belirlenen gizli ndron sayisi modellerin yetersiz sonuclar vermesine, gereginden
fazla belirlenen gizli néron sayisi da modellerin verileri ezberlemesine ve sadece egitim verilerinde iyi
sonuglar verip test verilerinde basarisiz olmasina neden olabilir (Cakir, 2018).

Gizli katmandaki hiicre sayisinin belirlenmesinde kesin bir kural olmamakla beraber genellikle gizli katman
hiicre sayisi giris katmanindaki hiicre sayisinin iki katini gegmez. Ayrica piramit kurali denilen bir ydntem
kullanilir. Bu kurala gore bir piramidin yapisina benzer sekilde giris katmanindan cikis katmanina dogru
huicre sayisinin azalmasi gerektigi varsayilir. Giris ve ¢ikis katmanindaki hiicre sayilari sirayla n ve m olmak
lizere piramit kuralina gore Esitlik (11) ile gizli hiicre sayisi bulunur (Yiicesoy, 2011).

Jmen an

Bu calismada gizli katmandaki néron sayisini belirlemek icin cok sayida deneme yapilmistir. Piramit kurali
da dikkate alinarak yapilan denemelerde gizli katmanda 3 néron kullanildigi zaman genel olarak en iyi
sonucun alindidi goérilmistir. Bu nedenle gizli katmandaki hiicre sayisinin 3 olmasina karar verilmistir.
Calismada gelistirilen YSA modelleri asagidaki sekilde isimlendirilmistir.

YSA (Giris Katmani Noron Sayisi, Gizli Katman Néron Sayisi, Cikis Katmani Noron Sayisi)

YSA modellerinin uygulanmasti icin MATLAB R2016b programinin nntool araci ve ilaveten yazilan kodlardan
yararlanilmistir. Sekil 2'de MATLAB'ta kurulan YSA modelinin semasi gorilmektedir. Kurulan YSA modellerinin
genel ozellikleri asagidaki gibi segilmistir.

YSA Mimarisi : lleri Beslemeli Geri Yayilimli Cok Katmanli Algilayici
Egitim algoritmasi : Levenberg Marquand (trainlm)

Gizli katman transfer fonksiyonu : Tanjant Sigmoid (tansig)

Gizli katman noéron sayisi :3

Ciktr katmani transfer foknsiyonu : Tanjant Sigmoid (tansig)

Ogrenme orani 10,2

Momentum :0,8

Maksimum iterasyon :3000
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Hidden OQutput

Input

Sekil 2. MATLAB YSA model semasi (MATLAB 2016, nntraintool)

YSA modeli mevsimleri temsilen secilen dort ayin her biri icin ayr olarak uygulanmis ve sonuglar aylar
bazinda gosterilerek degerlendirilmistir. YSA ile uygulama islemine baslamadan 6nce her aya ait veri
setinin ilk %70’ sinir aglarini egitmek icin belirlenmistir. Kalan %30’luk kisim ise egitimi tamamlanan
modelleri test etmek icin sakl veri olarak ayrilmistir. Veriler secilirken rastgele degil, belirli aralik
verilerek secim islemi yapilmistir. Sekil 3'de sematik olarak gosterilen YSA(6,3,1) modelinde giris olarak

t zamandaki X _, X , X X _ ,X__, X verileri verilmis, cikista ise 24 saat sonraki glines radyasyonu
gr rs uv s5cm s2m ry
(Yng) tahmin edilmistir.
Kert)
Krs(t)
Kuv(r) \
——() Yatw
Kesem(p) /V
Ksam(t) /
Xey) —>
Giris Katmam Gizli Katman Cikis Katmam
Sekil 3. YSA(6,3,1) modelinin sematik gosterimi
5. SONUCLAR

Gunes radyasyonu tahmin modellemesinde tahmin zamanindan 24 saat 6ncesine ait meteorolojik veriler
(rlizgar siddeti, glines radyasyonu, UV radyasyon indis, toprak tstti 5cm sicaklik, sicaklik 2m, riizgar yonu)
kullanarak yaklasik 8-10 gtinliik bir zaman diliminde 10 dakikalik zaman adimlariyla giines radyasyonu
degerlerinin tahminine calisiimistir. Cizelge 1'de modellerin basarim istatistikleri gortilmektedir. Egitim
ve test sonugclari biitlin aylar icin a<0.01 seviyesinde istatistiksel anlamlidir. CLR modelleri ile en yiiksek
basari Haziran ayinda elde edilmistir. Haziran ayindaki CLR modelinin R, nRMSE ve MAPE degerleri
sirayla 0.902, %53.9, %36.74 olarak bulunmustur. Sonug olarak Haziran ayinda CLR modellerinin glines
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radyasyonu tahmininde yeter guivenirlikte (a<0.01) kullanilabilecegi vurgulanabilir. Bulgular Mart, Eylil ve
Aralik ayinin sonugclarina gére CLR modellerinin bu aylarda tahmin icin kullanilmasinin uygun olmadigini
goOstermektedir (Cizelge 1).

Sonuclara gére YSA modelleri tahmin ¢alismasinda CLR modellerinden secilen biitiin aylarda daha basarili
olmustur. YSA ile yapilan tahmin ¢alismasinda en iyi sonuglar yine Haziran ayinda elde edilmistir. Haziran
ayinda YSA modelinin R, nRMSE ve MAPE degerleri sirayla 0.912, %48.5, %28.21 olarak bulunmustur. YSA
modelleri giines radyasyonu tahmininde Haziran ve Eyliil aylarinda diger aylara gére daha basarili olmustur.
Fakat Mart ve Aralik aylari icin YSA modellerinin glines radyasyonu tahmin ¢alismalarinda kullaniimasinin
uygun olmadidi ve gelistirilmesi gerektigi vurgulanabilir (Cizelge 1).

Cizelge 1. Glines radyasyonu (W/m?), model basarimlarinin karsilastiriimasi

Egitim Verileri (%70) Test Verileri (%30)
S
< | Model
S R RMSE nRMSE MAPE R RMSE nRMSE MAPE

(%) (%) (%) (%)

< | GLR 0,771 103,82 104,8 65,62 0,640 158,58 119,55 68,74
©
= YSA(6,3,1) 0,827 91,73 92,6 52,19 0,744 142,86 107,7 60,02
< CLR 0,876 149,26 554 34,16 0,902 140,93 53,9 36,74
5
T YSA(6,3,1) 0,921 120,49 44,7 25,00 0,912 126,98 48,5 28,21
= CLR 0,929 92,08 50,7 28,10 0,726 163,93 1184 94,56
=
- YSA(6,3,1) 0,945 81,55 44,9 21,93 0,775 146,14 105,5 52,99
x CLR 0,824 53,73 1054 55,02 0,596 53,55 1751 102,58
©
< | YSA(6,3,1) 0,869 47,00 92,2 43,83 0,687 47,81 156,8 69,09

Sekil 4'te calismada kullanilan aylar icerisinden en iyi sonuglarin alindigi Haziran ayina ait CLR ve YSA
modellerinin gézlem-tahmin zaman grafikleri ve sacilma grafikleri goriilmektedir. Glines radyasyonu
tahmininde CLR modelinin kestiremedidi minimum degerleri YSA modelinin basari ile tahmin ettigi
vurgulanabilir.



DURHAN GABRALI, ZAFER ASLAN

1000 y=0,801x+96,97

= R=0,902
£ 800 1000 a<0,01
g
™~
ST e
s> £
= 2 400 E
g 5
:g 200 ~
0

0 200 400 600 800 1000
Gozlem

y=0,816x+57,64

R=0,912

- 1000 00,01
S
> 800
SN £

£ 600
B = =
xZ T 400
& -
= 200
(U]

0 200 400 600 800 1000
Gozlem

[ T S N = T n = = e e e I o VI o R o ¥ Y = R =« I o
N O S OWwWe QW AN 3

Zaman (x10 dak.)

Sekil 4. Giines radyasyonu (W/m?), Haziran ayi test verileri (a) CLR (b) YSA modellerinin gézlem-tahmin zaman
grafikleri ve saciima grafikleri

Her mevsimdeki meteorolojik olaylar ve etkileri farkli oldugundan dolayi glines radyasyonu tahmin
calismalarinda daha glvenilir sonuglar elde edebilmek icin modellemelerin mevsimsel ve mimkiinse
aylik olarak yapilmasi gerektigi vurgulanabilir. Calismada gelistirilen YSA modellerine dayali olarak glines
enerji sistemlerinde olasi dalgalanmalara karsi erken uyari sistemleri gelistirilebilir. Bu calismada elde
edilen bulgularin istanbul Biiyiikcekmece ilcesi ve civarinda mevcut bulunan giines enerji sistemlerinin
enerji verimliliginin artinlmasinda, ayrica gelecekte kurulmasi planlanan sistemlerin kurulum ve isletim
asamalarinda yararli olmasi beklenmektedir.
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Abstract

This research presents an applied study of the field of knowledge discovery of educational data using
data mining techniques, focusing on the development of teaching and learning, by discovering the main
patterns of testing the data of the academic student of the intermediate level (baccalaureate) in Baghdad -
Irag, from 2010 to 2019 to get results on the Academic Performance Index. In this study, we discover some

major patterns data, Some of this patterns association exists between student changed summation and the
student gain level for some subjects, also the relation between summation degrees with degree gained from
some subject. This research attempts to read this result and interpretation, supply and verification level and
its type to supply to the ministry decision-maker. We choose data mining technique because it’s better to use
the benefit of quantity data; we use a different way from data mining technique to support discovery result
clusters using (k-means) and classification use a decision tree, after first pre-processing data for database
and restriction like logical data warehouse shape, we use k-means algorithm of clusters technique and (J48)
algorithm of the classification technique of the decision tree, this different way and algorithms application
through WEKA tool, which supports more algorithms and way of data mining Last deductive abstract and
suggests some recommendation which interest for the decision-maker. Results from this research built a
logical data warehouse & applying the algorithm of data mining’s algorithm, besides the difficulties of some
subjects which may form its tough words or other disqualification planning

Keywords: Data mining; Predicative models; Classification; Decision tree; Performance prediction.

LiSE OGRENCILERININ AKADEMIK BASARIYA ULASMA DAVRANISLARININ VERi
MADENCILiGi YONTEMLERI iLE iNCELENMESi
Ozet

Bu arastirma, veri madenciligi tekniklerini kullanarak bilginin kesfinde uygulamali bir ¢calisma sunuyor, Bu
calismanin temel amaci, 2010'den 2019'e kadar olan U¢tincli Orta Sertifika - Bakalorya icin 6grencilerin
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akademik verilerinde mevcut bazi kaliplarr kesfetmektir. Daha sonra Irak Egitim Bakanligindaki karar vericilerin
egitim politikalarini desteklemek icin akademik performansa iliskin genel gostergeler geldi. Ozellikle veri
hacminin yani sira, bu verilerin nispeten biyiik zaman boyutu da arama sonuglarindan destek aldigindan. Bu
arastirmada, bu verilerde baskin olan bazi veri kaliplarinin, egitim acisindan 6nemli gostergeler saglayabilecek
bir dizi 6rglitlin varligina gore 6zetlendigini kesfettik. Bu kaliplardan, 6grencinin genel ortalamasi ile bazi
derslerin 6grenci basarisi arasinda bir korelasyon vardir ve bazi derslerde elde edilen tahminde égrenci
basarisinin degerlendirilmesi arasindaki iliski vardir. Bu arastirma, bu sonucu okuma, yorumlama ve sunum
seviyesini okumaya ve seviyesini ve kalitesini bakanliktaki karar vericiye sunarak seviyesini dogrulamaya calisir.
Veri madenciligi teknikleri, bu verinin boyutundan yararlanmak icin en uygun olarak secilmistir ve ¢linki
karar vermeyi desteklemek icin siklikla kullanilan akilli timdengelim algoritmalari kullanmaktadir. Bulgulari
desteklemek icin farkli veri madenciligi teknikleri metotlan kullaniyoruz, yani kiime olugturma ve siniflandirmada
k- means algoritmasini kullanarak kiime olusturma isleminin ardindan (logical data warehouse ) veritabaninin
ilk islenmesi ve yeniden yapilandirilmasindan sonra karar agaclari kullanilarak kiimeleme. Kiimeli teknolojide
K-means algoritmasi, karar agaci icin siniflandirma teknigindeki algoritma (J48), bu yontemler ve algoritmalar
weka araci kullanilarak uygulanmistir. Veri madenciliginde bir¢ok algoritma ve ydntemi destekleyen. Arastirma
sonuglarina gére mantiksal bir veri ambari ve bazi veri madenciligi algoritmalarinin Milli Egitim Bakanhg veri
tabanina uygulanmasi, Ogrenci kayitlariyla ilgili diger &nemli sonuclara ek olarak, bircok dersin égrencileri
birakmasi ve calisma disi birakmasi gibi, Calisma planlar ve miifredatta ya zor bir kelime ya da kusur.

Anabhtar Kelimeler: Veri Madenciligi,Siniflandirma,Karar agaci,Performans tahmini,Tahmini modeller

1. INTRODUCTION

In today’s world, the age of knowledge explosion is surrounded by a huge amount of information in
various aspects of life and different images, and information has become the most important components
of contemporary life. This massive flow of information is due to the development of transport and
information processing of communication devices and computers Information, computers and electronic
communication systems, automation systems or computerized computer-based systems applications that
have proven to be better than traditional systems, Important. in several aspects such as the application of
e-learning. Currently, the use of e-services is one of the most important in most government institutions.
Sahay, S. K et.all, NGOs with these huge sizes of data, orthodox methods of data analysis, which are a
mixing of statistical methods and somewhat computer systems designed. to manage databases, deal
with this type of data. Among the most recent exercised sciences in this field are KDD in databases
at the top of DM and discovery science in discovery of knowledge of data in databases (KDD) Fayyad,
et.all. as an attached image. In academic and academic institutions, scientific knowledge can be used to
explore knowledge and explore data to improve academic performance by devising these data types of
institutions for students and faculty Marquez-Vera, et.all. This is related to key performance indicators such
as student achievements. duration rate, and staff fineness. Educational institutions, for example, can portend
students who teardrop out students who will be students who have low academic accomplishment will
graduates and other strategically information, and then can survey and develop educational politicking
to help these student upgrade their education or guide them to disciplines That fit with their abilities,
preparations, preferences, abilities and other politics and measures that will mend academic showing at
the educational institution Prajapati, M. M, et.all.
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2. PROBLEM OF STUDY

The low level of educational attainment is a big problem that needs to be solved. It is multidimensional
problem that is sometimes psychological and sometimes a social problem. The problem of the study is
determined by finding the factors that lead to the low achievement in the grades of students in the stage
of education in the baccalaureate exams. The third average in Iraq.

3. LITERATURE REVIEW

This section presents a series of previous studies that are directly and indirectly related to the topic
Many studies around the world have applied data mining algorithms to discover knowledge Educational
applications for data mining in education, focusing on inputs and outputs of the educational process
And how they affect each other:

Osmanbegovic, Edin, Suljic, Mirza, They collected student data during the summer semesters of the 2010-
2011 academic year from the University of Tuzla, university of Economics, between first-year student and
data taken through enrollments. Success was evaluated with the success grade of the exam. Student
influence of social and demographics variable, result from high school and from the entrance exam, and
attitude towards study that can have an impact on success. The purpose of the study was to find the best
technique for portend student performance Osmanbegovic, E., & Suljic, etall .

And Alom, et al., (2018) trajectory’s the students of Australia inception from their elementary school year
1 to accomplishment of their high school successfully and furthermore it too trajectory’s their consent
into the higher educational universities or foundations. The criteria on which they are calculating the
successive rates of the students is the gender of the students. In this paper data mining software Wilson
calculator is used which is a practical meta-analysis effect size calculator and Orange so as to analyze
data. Orange for given data sets provide the predictive modeling and the visualizations solutions Alom,
B. M. M., & Courtney, et.all.

In 2013 Marquez Vera and Sergey Rovira proposed a method, and they used real data for a group of
670 students from the Zacatecas School, located in Mexico and data from the University of Barcelona.
They used the classification method, machine learning in the white box, induction rules and decision
tree algorithms. Three hypothesis-based trials were conducted to find the failure rate and the dropout
rate at school. They used the method of selecting features, out of seventy-seven traits, only fifteen were
considered, which is considered the best in education systems.Dimensional modeling and statistical
techniques are also implemented in this work. The Weka tool is used, and the results are not represented
in graphical form for a better understanding. The problem of data imbalance is resolved efficiently. In order
to predict student performance based on pre-university and personal characteristics. Marquez-Vera, et.all

N. Rachbure and W. Punlumjeak suggested a comparison of four methods for selecting IG, GAs, SVM, Min-
Red and Max-Rel features with four supervised technologies: KNN, DT, NB and NN. They found that Max-Rel
and Min-Red are the best method with a accuracy of 99.12% using KNN. N. Hafieza, AA Azizand Ahmad
of UniSZA proposed a framework to predict the academic performance of students for undergraduate
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students in the first year of the CS course between July 2006/07 and July 2013/14 using the DT, NB and
RB rating and found that RB is the best model with a 71.3% accuracy Aldikaniji, E., & Ajami, et.all.

Asif, R, et al (2017) Studies the performance related to the education of the students. The data taken of
the students is focused on two aspects. Firstly, achievement of the student is predicted at the completion
of the four year study programme. Then predictions are combined with the progressions. The outcomes
is the generation of two groups of students, low and high grade achieving students. By this teachers
get to support the students at the low level by giving them activities and the task and to the high level
students more opportunities are given Asif, R,, Merceron, A, Ali, etall.

Kabakchieva used a set of educational data to analyze by using data mining algorithms. He used two
techniques: Decision Tree and Bayes. Using the Weka application tool, data for 10,330 students and 20
teachers were collected and considered. Weka classification filters are implemented on datasets by an
algorithm, where JRip and J48 provide accurate and reliable results. Bayes workbook and kNN workbooks
are inaccurate Kabakchieva, et.all.

Another method proposed by Ahmed and his colleagues is used to predict student performance using
the Weka tool by applying the included decision tree techniques, artificial intelligence, classification
methods, neural networks, grouping, regression, and associate rules. ID3 methods have been used. On
a set of data consisting of 1547 record used to predict performance. Used to implement decision tree.
This method does not verify attributes such as mood, presence, and environmental factors. Another
proposed model is based on longitudinal data derived from data from Gwinnett County public schools,
and students who entered the 8th grade assessment in science and mathematics are implemented by
Tamhan and his colleagues Aunsan, S., & Thammaboosadeeg, et.all. For missing values, the use of logistic
regression, dependency, and Bayes classifier and decision trees means implementation techniques. They
use the SPSS and weka designer taking into account demographics. From all these techniques logistic
regression provides the best results. There was a problem filling the missing values. Produces noise
forecasts and not a single workbook is enough for entire student data. Aggregation should be a practical
option for optimizing risk prediction of student performance. Behavioral data and relevant recording
factors should also be considered.

Tavares, R, et al,(2017) The prime focus of this paper is to enhance the digital educational resources in
primary school for science education by implementing on the data mining techniques. There is a lot of
impact on the students for the self regulated learning after adopting the learning approach. The analyses
of the students behaviour is done after getting the particular help and the recommendations Tavares,
R., Vieira, R., & Pedro, et.all.

4. ABOUT EDM

The term spread with the first workshop on the concept of EDM in 2005, which since 2008 has become
an annual conference. A periodical has been created to publish the latest research on EDM Dellinger
Dissertation,et.all.l EDM) One of the most important systems promoted, by the state and society is the
educational system, so most of the scientific researches and studies, have spread to find ways to develop
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the educational systems. EDM is represents a bridge between education, and computer science. Special
sections are used for computer science, DM and machine learning. DM is used to detect hidden patterns in
irregular data and turn them into regular and useful data. EDM is an emerging propriety that is concerned
with develop methods to explore the unique type of data taken from educational environments and
using these techniques to better understand studentes and the environments in which they are learning.
Extraction of student performance records stored on the computer is on of the core areas in this discipline,
and the extraction of registration data is another key area. The main uses for EDM implicate predicting
student execution and study the learning process. to recommend improvement to existing educational
practice. Baker, R. S., Martin, et.all, The extraction of educational data can be consider one of the learning
science and an area of data extraction, and analyzes the learning process of the relevant areas EDM follows
the same approach as in traditional method of DM from the need to understand the environments with
which to learn and then collect the data and then clean and arrange the acquisition of techniques that
can be applied and finally interpret the results and verify Dellinger Dissertation,et.all. the validity of the
techniques second-hand. taking into account the distinct method and objective And techniques used
resulting from the specificity of the educational environments and the purpose of exploration. EDM can
be summarized as follows Baker, R. S. J. D, & Yacef, K, et. al

Interpretation of
results

Figure 1. General framework in EDM

5. DATA COLLECTION METHODOLOGY

Data were obtained from various sources, such as sites for the dissemination of study results as well as
the Directorate of Education Baghdad - Iraq, which is the result of a baccalaureate degree in Baghdad
governorate. These data are the results of the third grade students and contain a number of data (108700)
record of male and female students of (50) schools. From the year 2010 until 2019 .These included morning
schools, evening schools as well as private schools and finally foreign schools. Samples were collected
from all schools. These schools are widespread in agricultural and low-income areas as well as in the
city center. So that the results are accurate which is a degree of students in eight materials prescribed
in Certificate third Average, namely: - Islamic Education, Arabic language, English, mathematics, social
studies, biology, chemistry and finally physics.
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6. DATA PROCESSING AND CLEANING

After the data collection to be analyzed and concerning the results of intermediate education (Baccalaureate),
where the total assessed materials for the third average of eight materials study excluding material
languages for small numbers where and weak impact on the results of students section. This the exclusion
of some non-important fields in the study, such as (school name and the name of the student and the
pattern of education and number exam) for lack of importance in the search, the focus was only on the
students’ grades and gender during the subject of the study years, where the conversion of these grades
to the nominal values for materials and total average student to estimate (aa, ba,bb,cb,cc ffabsent) as
well as the Gender types coded two digits (1,2). Figure2

Tslamic =100 |aa ]| ==5% |ba| == 9 | bb | =69 | cb | ==5% | cc | ==29 | £f1| =0 | absent
Arabic <=100 aa | ==892 |bha| =="9| bb | <=69 | ch | ==52 | cc | <=49 | £f | =0 | absent
English ==100 | aa|==89 |ba| =79 | bb | <=69 [ch | =359 | cc | ==49 | ££f| =0 | absemt

Mlathermatcs | ==100 | aa | ==89 | ba | ==19 | bb | ==60 | cb | ==39 | cc | ==39 | £f| =0 | absent
Social ==100 aa | ==39 |ba | ==79 | bb | ==69 | chb | ==3% | cc | ==49 | ff | =0 | absent
Biclogy <=100 | aa|==89 [ba| <=2 | bb | <=69 [ch | =59 | cc | =49 | £f| =0 | absemnt

Chermstry =100 | 2= | =89 |ba | =0 | bb | =69 |cb | =59 |cc | =39 | £f | =0 | absent
Phoysics ==100 aa | ==892 |ba| =79 | pb | =69 |ch | =52 | cc | ==49 | £f | =0 | absemt
average ==100 | aa]| =52 |Ba| == 0| bb | =69 | cb | =59 | cc | ==30 | £ff | =0 | Absent

Figure 2. Convert numeric to nominal

After data processing and cleaning is complete, the final count of data (108021) has become a record
for all students. Figure 3
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Figure 3. After the cleaning process and data integration

7.TOOLS AND PROGRAMS USED IN THE DM

There are many products, tools or programs that the process of DM, which produces about 3 large and
well-known companies (such as Microsoft or IBM or Spas) and other well-known companies and these
programs, which is in the process of exploration that have been applied and the use of some techniques
and algorithms their own in this research program (WEKA).

8. DATA CONVERSION (EXCEL) TO (.CSV).

Often data is displayed in the image (Excel) or a database, the original method of storage in WEKA is
(ARFF). Where, this formula consists of a list of cases and the values of the properties of each of the cases
separated by a comma. As well as that WEKA program allows export files of type (.CSV) and steps to
convert the file as follows:

- from the button to open the download data on Excel.
« Press the Save As.

« Chose the file name from the dropdown menu and then change the file extension of the format (Excel)
to (.CSV).
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« Click Save. Figure4

] result, average. Physics. P . D estimate Chemistry O D estimate, Biology . B . D estimate, S.ocial
LS. D estimmate, hMathematics, ML D estimmate English F D estirmate, Aarabdc. S D estirmate, Isla
mic, I. D estimmate Gernder, the

pass, 71 875, T8 bbb 81 ba @7 aa 67 cb S0, occ, 50, cc, 64, cb, 88 _ba female 2010

pass. Gl 625 50 cc_ 50 . oc, 67 _ cbh 66, cb, 58 _cc_ S50, cc, 68 _cb_ 84 ba female 2010

pass. S 875,50 cc 0. cb, 50 cc 52 o, 58 occ, 59, cc. 64 _cb 62, chb . male, 2019

fagled 5S4 125,57 . cc,.50,0c, 62 cb, S50, cc, 41 £Ff 50,cc, 57 cC, 66, cb, male, 2019

pass, 73 . 875,83 ba 61,chb, 66 cb, 74 bbb, 71 bbb, 73 bb,80 ba, 83 ba male, 20192

Ffailed <42 41 _ff, 50 cc 37 £f 30 fF. 37 _£ff, 31 _&. 50 cc. 60, chb_ male 2018

Ffasled &1 TS5 90 _aa 54 cc, 50_cc G4 ch,_ 53 _cc 40 . 50 cc. @0 _aa male, 2018

failed ST . B75 . 50.0cc. 52, cc, 67 b, S50, cc, 25 _£f, 79, bbb, 61 . cb,. 79, bbb, femals, 2015

pass, 68 . 625, 70, bb, 69, cb_ 75, bb, 61 . .cb, 51, cc, 65, cb, 72, . b, 85 ba, female 2015

failed 9 375 20 £ 0, absent, 22_§£F 0, absant, 0, absent O, absent, 0 absent, 33 £, male, 2014
failed 36.5 40 6 30 f 28 f£ 40 f 17 £ 20 £ 38 £f 70 . bb.male, 20013

failed 36,32 . 30 £ 34 £ 42 ££ 25 £ 25 fF, S0 oc_ 50, oo, male, 201 %

failed_ cb,61. 75 60, ct] 36.Ff. 80, ba, 33 _ff, 72 bbb, 59, cc. 72, bbb, 82_ba, female, 2010

fagled oc,55.125,50,cc, 50,00, 56,0, 39, fF, T3 b, 36, fF, 58, cc, 79, bbb, female, 2010

pass. bbb, 7E T35 . 61.cb,. 69 cb, 92, aa 59 oc, 66.cb, 68, cb, 87 ba 88, ba, female, 2010

Figure 4. Conversion (Excel) to (.CSV)

9. CHOOSE THE APPROPRIATE ALGORITHMS FOR DM.

At this stage the use of Clustering technology and the application of the algorithm (k-means technique)
using the classification decision tree algorithm (j48) using Wicca program.

10. IMPLEMENTATION OF THE ALGORITHM K-MEANS.

The k- means algorithm used to assemble multiple data (examples) depending on their characteristics
to be in order and the assembly process by reducing the distances between the data and (clustering
center) and is also one of the clustering algorithms that work on data mining After, entering data into
your browser and make the filters operations on the data to fill in the missing values. We go to the option
of cluster we go to the k- means algorithm selected. Then we go to the properties of the algorithm and
we press to determine the number of clusters, where you select the five clusters, and then click on OK
and then press start show the result as shown in Figure 5
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Final cluster centroids:
Cluster#
Attribute Full Data ] 1 2 3 4
(102021 .00 {Z224.0) (1l4l1lss.0) (26065.0) (Z164=8.0) (37296.0)

resultc failed failed Ppass failed pass failed
averages 54.415%5 17 .059%5 &E7.6714 52.7485 T1L.3722 49 .5335
Physics 45 .71z24 11.9&86859 &5 .3004 45 .5&60% &6 .2055 45 .6926
Chemistry 50.140%9 11.7234 65 .2995 46.77829 683.6911 45.0461
Biology 57 .92692 14.3779 T1.6373 57 .327 TE6.42 S52.7035
Social 56.0543 20.7154 87 .9152 53.61986 TO.336 53.313%5
Mathematics 47 .7234 10.624 E€5.6245 4= .9732 &7 .3307 41 .721
English 45.94688 14.1482 e€l.4948 45.1997 E5.8201 39.4388
Aralric 57.2012 22.3972 66.28514 SE.20986 T2.4676 52.415%5
Islamic €59 .5235 F0.06856 TT.TEES T2.3215 83.1172 6§5.83797
Gender 1.4507 1.1103 1 2 2 1
the wywear 2014 .472 2013.5392 2013.9667 2014.9595%911 2014.3774 2014.5771
Timse taken to build model {(f01ll training data) : 23 .17 =seconds

=== Model and evaluation on tralining set =—=

Clustered Instances

[a] 2sz2a { 8%)
1 14188 ( 13%)
2 26065 { 24%)
= 21648 { 20%)
4 37296 ( 35%)

Figure 5. Implementation of the algorithm k-means.

The first cluster contains (8824) elements with a similarity percentage that reached 8%. We find that
the highest achievement among the study materials is in the Islamic education with a percentage of
30%. In addition, the Arabic language and sociology are among the highest achievements. On the other
hand, the mathematics material generally, has got the least achievement percentage that reached 10%.
As well as chemistry and physics, we find similar in the collection, where the rate was 11%. And finally,
English language and biology, we find similar in the collection, where the rate was 14%. As a result, we
find that the Islamic education, Arabic language and sociology help in increasing the total achievement
in the cumulative average. On the other hand, mathematics and chemistry help in decreasing the total
achievement in the cumulative average.

The second cluster contains (14188) elements with a similarity percentage that reached 13%. We find
that the highest achievement among the study materials is in the Islamic education with a percentage
of 77%. In addition, the biology and sociology are among the highest achievements. On the other hand,
the English language material generally, has got the least achievement percentage that reached 61%.
As well as chemistry, physics and mathematics, we find similar in the collection, where the rate was
65%. And finally, Arabic language reached 66%. As a result, we find that the Islamic education, biology,
and sociology help in increasing the total achievement in the cumulative average. On the other hand,
chemistry and English language help in decreasing the total achievement in the cumulative average.

« The third cluster contains (26065) elements with a similarity percentage that reached 24%. We find that
the highest achievement among the study materials is in the Islamic education with a percentage of




KARRAR HUSSEIN ALI, SEFER KURNAZ

72%. In addition, the Arabic language and biology are among the highest achievements. On the other
hand, the mathematics material generally, has got the least achievement percentage that reached 42%.
As well as English language and physics, we find similar in the collection, where the rate was 45%. As
chemistry had 46%, and finally, sociology reached 53%. As a result, we find that the Islamic education,
biology, and Arabic language help in increasing the total achievement in the cumulative average. On
the other hand, Mathematics and English language help in decreasing the total achievement in the
cumulative average.

« The fourth cluster contains (21648) elements with a similarity percentage that reached 20%.We find
that the highest achievement among the study materials is in the Islamic education with a percentage
of 83%.In addition, the Arabic language and biology are among the highest achievements. On the
other hand, the English language material generally, has got the least achievement percentage that
reached 65%.Moreover, physics is nearly the same with the percentage of 66%.Also, and Mathematics
had 67%. As chemistry had 68%, and finally, sociology reached 70%.As a result, we find that the Islamic
education, Arabic language and biology help in increasing the total achievement in the cumulative
average. On the other hand, English language and physics help in decreasing the total achievement in
the cumulative average.

« Cluster fifth contains (37296) elements with a similarity percentage that reached 35%. We find that
the highest achievement among the study materials is in the Islamic education with a percentage of
65%. In addition, the sociology and biology are among the highest achievements. On the other hand,
the English language material generally, has got the least achievement percentage that reached 39%.
As well as chemistry and physics, we find similar in the collection, where the rate was 45%. Moreover,
Arabic language is nearly the same with the percentage of 52%, finally, where the mathematics reached
41%. As a result, we find that the Islamic education, biology, and sociology help in increasing the total
achievement in the cumulative average. On the other hand, English language and mathematics help
in decreasing the total achievement in the cumulative average.

« In other respects

1. Note the first cluster and the third cluster are similar in, the highest achievement rate in Islamic education
and Arabic language, and the lowest achievement in mathematics.

2. The third cluster and the fifth cluster are similar in, the highest achievement rate in Islamic education.
The lowest achievement in English and mathematics. Sociology and physics are similar in the collection.

3. The second cluster and the fourth cluster are similar, and the highest achievement rate in Islamic
education, the lowest percentage in English.

4, Cluster second and fifth is different in achievement where the male is more than the female.

5.The third cluster is different in achievement where the female is more than the male.
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11. CAUSES THAT LEAD TO THE RATE IN ISLAMIC EDUCATION HIGH
A. Islamic education is the main religion in the country is easy for many students.

B. The most successful and achievable subjects because the conservation side takes a large part of the
exam scores, which helps the student to achieve higher.

C.The formula became almost known to students, which gained them experience in solving the exam.

D. The uses of creative thinking skills in the teaching of Islamic education and Arabic have an impact on
their academic achievement.

E. The language of the Qur'an is the Arabic language where students know it.

12. LESS MATERIAL TAKEN FOR THE SUBJECTS OF ENGLISH AND MATHEMATICS FOR THE
FOLLOWING REASONS

A. the difficult political and security events that Iraq is going through is one of the most important
reasons that lead to low academic achievement of the student where it causes fear, anxiety, tension
and psychological instability.

B. Pass students in lower grades without the ability to English and mathematics.

C. The spread of violence and physical and verbal punishment within the school and the family and the
environment in which the student lives.

D. The use of the method of conservation used in teaching lead to low achievement of students.

E. Failure to take into account the individual differences when raising materials within the curriculum
leads to low achievement of students.

F. Teaching English and mathematics from non-specialist teachers.

G. Failure to register teachers of English and mathematics in the appropriate training courses lead to low
achievement of students.

H. Lack of availability and use of modern devices and means lead to low achievement of students.

. Busy classes lead to low student achievement.

13. ALSO FIND THAT THE HIGHEST PERCENTAGE OF FEMALES MORE THAN MALES AT THE
COLLECTION TO THE FOLLOWING

A.The presence of desire when the females more than males.

B. When the females more success because the females are more males interested.

C. Places students in solving duties more than female students. As shown in Figure 6
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Final cluster centroids:
Clusters

ATTtribute Full Dacta o 1 2 3 4

(1l08021.0) (4493€.0) (l4122.0) (21€47.0) (270389.0) (211.0)
result failed failed pass Pass failed failed
Gender male male male female female Male
Time taken to build model (full training 4data) : 1.5]1 ssconds

=== Model and evaluaticon on training =et ===
Clustered Instances

445936 ( 42%)
14138 {( 13%)
21647 ( 20%)
27039 ( 25%)

211 ( 0O%)

B uNKFO

Figure 6. Highest percentage of females more than males at the collection

14. THE USE OF A CLUSTER OF ISLAMIC EDUCATION AND COMPARE IT WITH THE AVERAGE
FINAL RESULT

A. The first cluster number (30836) the average collection (49.86) and the average score (35.62) and finally
estimate was (ff).

B. The second cluster number (17325) the average collection (85.49) and the average score (66.90) and
finally estimate was (cb).

C. The third cluster number (15317) the average collection (72.25) and the average score (64.66) and
finally estimate was (cb).

D. The fourth cluster number (9422) the average collection (91.96) and the average score (81.48) and
finally estimate was (ba).

E. The Fifth cluster number (35121) the average collection (71.69) and the average score (53.01) and finally
estimate was (cc). Figure 7
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Finmal cluster centroids:
Cluster#

Attcrikbucs Full Data o 1 2 =] 4

(102021 .0) (30836.0) (1T7325.0) (1S31L7T.0) (9422 .0) (35121 .0)
resulc failed failed pass Prass pass failed
AVE.D.estimatcs [=2=3 £ [==4 [==4 a [=2=3
average 54.4155 35.6289 &6 .9059 &4 .6643 81.4845 53.017
Islamic &9 .5238 4o .56 255.459685 T2.2534 51l .9&655 T1.68953
I.D.=scimatce == [=1=3 ka == aa ==
Time tTaken to bbuild model {(full Ttraining datca) : S .46 seconds

=== Model and svaluation on training set ===
Clustcersed InNnStancss

I0S3E { 29%)
17325 { 16%)
15317 { 14%)

aazz | EES
25121 { =3%)

LN N ]

Figure 7. Use of a cluster of Islamic education

15. THE USE OF A CLUSTER OF ARABIC LANGUAGE AND COMPARE IT WITH THE AVERAGE FINAL
RESULT

A. The first cluster number (23067) the average collection (66.10) and the average score (63.53) and finally
estimate was (cb).

B. The second cluster number (10959) the average collection (73.84) and the average score (73.35) and
finally estimate was (bb).

C. The third cluster number (33974) the average collection (56.49) and the average score (54.56) and
finally estimate was (cc).

D. The fourth cluster number (6443) the average collection (83.73) and the average score (85.56) and
finally estimate was (ba).

E. The Fifth cluster number (33578) the average collection (41.27) and the average score (35.83) and finally
estimate was (ff). Figure 8

Fimal clustcer centroids:
Clusters
Arccrilbuce Full Daca o B =

= a

{1loS0=1 .03 (ZZOET .o} {l1oSsSoS o) (SZoTa.0) {saa=_ o) (=EZsST= o)
resulc Tailea Dass Dass Tailea e Tailea
AVE.D.escimate oo =i = oo FSEY £
avemaoe Sa.a1s5sS s3.sS3a= TS .SS6S Sa.se=a =SS .sSeoa Ss.S3TS
Arabic sST.zo1= e6.10a= T .Sala Se.asas S3.T3sS al1.=v7ss
Timse Ttaken to Braild modsl (Sull training datca) : S.33F seconds

——— Model and evaluation om Training Set ———

Clusctered Instances

o =ZI06&T f =1=)
S 1osss o 1Los=)
= SIS Ta f SL=)
= saas o e=0
a BIEISTS f ZL=)

Figure 8. Use of a cluster of Arabic language.
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16. THE USE OF A CLUSTER OF ENGLISH LANGUAGE AND COMPARE IT WITH THE AVERAGE
FINAL RESULT

A. The first cluster number (33580) the average collection (29.60) and the average score (35.83) and finally
estimate was (ff).

B. The second cluster number (10731) the average collection (66.62) and the average score (73.39) and
finally estimate was (bb).

C. The third cluster number (36262) the average collection (44.13) and the average score (55.24) and
finally estimate was (cc).

D. The fourth cluster number (6435) the average collection (82.34) and the average score (85.56) and
finally estimate was (ba).

E. The Fifth cluster number (21013) the average collection (58.62) and the average score (63.44) and finally
estimate was (cb). Figure 9

Final cluster centroids:
Cluster$
Attribute Full Data 0 1 2 3 4
(105021.0) (33530.0) (1lO0731.0) (3g626e2.0) (g435.0) (21013.0)

resultc failed failed pass fFailed pass pass
AVE.D.estimate cC £f bl cc ba ch
average 54.4155 35.8394 T3.3591a 55.2443 35.560&6 63.4422
English 45.59400 2%.8034 06.8293 44,1323 S2.345 58.624686
Time taken to build model (full training data) = 4.18 seconds

=== Model and evaluaticon on training st =—=

Clustersed Instances

fu} 33580 ( 31%)
1 10731 ( 10%)
2 FZE262 [ 34%)
3 6435 {  6%)
4 21013 { 19%)

Figure 9. Use of a cluster of English language.

17. THE USE OF A CLUSTER OF MATHEMATICS AND COMPARE IT WITH THE AVERAGE FINAL
RESULT

A. The first cluster number (21366) the average collection (61.42) and the average score (63.46) and finally
estimate was (cb).

B. The second cluster number (10819) the average collection (69.77) and the average score (73.37) and
finally estimate was (bb).
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C. The third cluster number (35791) the average collection (45.84) and the average score (55.10) and
finally estimate was (cc).

D. The fourth cluster number (6434) the average collection (84.84) and the average score (85.55) and
finally estimate was (ba).

E. The Fifth cluster number (33611) the average collection (27.00) and the average score (35.86) and finally
estimate was (ff). Figure 10.

Fimal cluster centroids:
Clusters$

ARrtrtributs Full Data o 1 2 = 4

{(loS021.0) (21366.0) (1l0S1S.0) (3IS5TSL.0) (6434.0) (3I3611.0)
resultc failed pass pass failed pass failed
AVE.D.estimats (== (= =3 =i (== ba £
awve rage 54.415S E3.4643 T3.3743 55.1081 85.5582 35.8635
Mathematics 4T7.T7E34 Sl.4263 &89 .TFTTFTL 45 .5424 24.5471 27 .0033
Timse Ttaken to bkbuild model {(f1l1]l Ttraining datca) z 4.53 seconds

=== Model and svaluation on training St =—=

Clustered Instancess

21366 ( =20%)
10819 { 10%)
STl { 33%)
434 (£
33611 { 31%)

[T ]

Figure 10. Use of a cluster of mathematics.

18. THE USE OF A CLUSTER OF SOCIOLOGY AND COMPARE IT WITH THE AVERAGE FINAL RESULT

A. Thefirst cluster number (34251) the average collection (55.31) and the average score (54.66) and finally
estimate was (cc).

B. The second cluster number (10937) the average collection (73.40) and the average score (73.36) and
finally estimate was (bb).

C. The third cluster number (22780) the average collection (66.28) and the average score (63.51) and
finally estimate was (cb).

D. The fourth cluster number (6437) the average collection (83.27) and the average score (85.55) and
finally estimate was (ba).

E. The Fifth cluster number (33616) the average collection (39.02) and the average score (35.87) and finally
estimate was (ff). Figure 11
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o
fl1o=o=1 .03 (ZTaA4a=2S1 .0) (LOS=7T .o (==Tso.0) (E4A=7.0x (SSELE. 0D

Tailea Tailea Pass Eass Eass Tailea

Sa.a1ss Sa.ss=35 TE.=s0= E=s.s115 =s.ss=1 ss.=71e
sSs.o0sas ss.=11= TS .a07FTL Es.=== s3.=7as ss.o=1s

Clmamtered Instomoess

Figure 11. Use of a cluster of sociology.

19. THE USE OF A CLUSTER OF BIOLOGY AND COMPARE IT WITH THE AVERAGE FINAL RESULT

A. The first cluster number (33944) the average collection (57.74) and the average score (54.57) and finally
estimate was (cc).

B. The second cluster number (10963) the average collection (79.73) and the average score (73.35) and
finally estimate was (bb).

C. The third cluster number (23038) the average collection (70.42) and the average score (63.51) and
finally estimate was (cb).

D. The fourth cluster number (6441) the average collection (89.87) and the average score (85.55) and
finally estimate was (ba).

E. The Fifth cluster number (33635) the average collection (36.46) and the average score (35.88) and finally
estimate was (ff). Figure 12

Fimal cluster centroids:

Clusters

Attribute Full Data Lu} 1 2 3 4

(1lO0S021.0) (33944.0) (1l0963.0) (23033.0) (6441.0) (33635.0)
resultc fajiled failed pass pass pass fajiled
AVE.D.estimate oo oo bl ch ba £f
average 54.4155 54.5754 T3.3565 £€3.5169 25.5571 35.8831
Bioclogy 57.9692 57.740%9 TS9.730%9 To.424%9 g9.871 36.4659
Time taken to build model (full training data) : 5.23 seconds

=== Model and evaluation on training set =—=

Clustered Instances

fu] 33944 | 31%)
1 10963 { 10%)
2 23038 { 21%)
3 6441 ( 6%)
4 33635 (| 31%)

Figure 12. Use of a cluster of biology.
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20. THE USE OF A CLUSTER OF CHEMISTRY AND COMPARE IT WITH THE AVERAGE FINAL RESULT

A. The first cluster number (33586) the average collection (29.80) and the average score (35.84) and finally
estimate was (ff).

B. The second cluster number (10935) the average collection (71.49) and the average score (73.35) and
finally estimate was (bb).

C. The third cluster number (22316) the average collection (61.86) and the average score (63.54) and
finally estimate was (cb).

D. The fourth cluster number (6440) the average collection (85.94) and the average score (85.55) and
finally estimate was (ba).

E. The Fifth cluster number (34744) the average collection (48.91) and the average score (54.77) and finally
estimate was (cc). Figure 13

Final cluster centroids:
Clustcers#

Attribute Full Data o 1 2 = 4
(108021 .0) (335S&6.0) (1lO0S3IS5.0) (2231&6.0)0 (6440 .0y (3I4744.0)

resultc Failed Ffailed pass pass pass Ffailed

AVG.D.estimate cc £ p=3 =) cl» a cc

average 54.4155 35.858465 T3 .3546 &3.5415 85.5569 S54.77T11

Chemistry S50.140%9 29.5015 Tl.4934 el.5622 S5 .9403% 4S5 .91

Time tTaken to build model (fuull =Training data) = 5.26 seconds

=== Model and evaluation on training sSet ===

Clustered Instances

[a] 33526 { 31%)

1 10935 { 10%)

= Zz23z1e | 21T

= Ss44a0 S

a 3Za744 { 32%)

Figure 13. Use of a cluster of chemistry.

21.THE USE OF A CLUSTER OF PHYSICS AND COMPARE IT WITH THE AVERAGE FINAL RESULT

A. The first cluster number (9886) the average collection (58.22) and the average score (62.58) and finally
estimate was (cb).

B. The second cluster number (21738) the average collection (60.57) and the average score (66.11) and
finally estimate was (cb).

C. The third cluster number (31771) the average collection (49.28) and the average score (54.14) and
finally estimate was (cc).

D. The fourth cluster number (11072) the average collection (81.31) and the average score (81.05) and
finally estimate was (ba).

E. The Fifth cluster number (33554) the average collection (30.14) and the average score (35.82) and finally
estimate was (ff). Figure 14.
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Finmal cluster centroids
Clustcter#

Attribute Full Data ] = = a

{1lO0S021.0) (9SS6.0) (2LT3S.0) (I1LTFL.0) (1l1lO0TF2.0) (33554.0)
resuls Tailed Tailed pass Tailed pass Sailed
AVG.D.estimate [==3 (=5 =3 (=3 = (=== Ira £
average 54.4155 62 .5504 66.1146 S4.l1405 S1.0534 35.5213
Phyvsics 49 .71=4 sSs.2213 S0.57=2=2 49 .2574 S1.311 30.145S
Time taken to build model (full training data) : 5.37 seconds

=== Model and evaluation on ctraining set ==

u} ass6 =TS
1 Z1TIS [ 20%)
= SI1TT1L { =9%)
E] 11072 { 10%)
a 33554 { S1%)

Figure 14. Use of a cluster of physics.

22. FROM, FINDINGS THE IMPLEMENTATION OF THE ALGORITHM K-MEANS

A. There is a significant similarity between some materials (Islamic Education, Arabic language and biology)
and materials (English and math), where working as a factor for success and failure in the final average.

B. through the above results proved that more materials which are very weak (English and math).

C. The results showed in the case of student success and failure rate in Islamic education, it is considered
in the final deposit rate.

D. Proved that the success rate, is higher among females than males.

23. IMPLEMENTATION OF THE DECISION TREE

At this stage, the implementation of the decision tree on the data, where the results were as follows:
Figure 15, Figure 16, table 1,2.

=== Run information ===

Scheme : weka.classifiers.trees.J48 —C 0.25 -M 2
Ppiadl paas L Sleii-weka.filters unsupervised.attribute ReplaceMissingValues-weka.filters. unsupervised.attribute.Recrder-R1,3,4
2021

B DR O e

Timate
uate on training data

Test mode:

=== Classifier model (full training set) ===

cb: bb (4.0)
cc: bb (0.0}

Figure 15. Result decision tree
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=== Evaluation on training set ===

Time taken to test model on training data: 1.45 seconds
=== Summary ===

Correctly Classified Instances 97963 90.6888 %
Incorrectly Classified Instances 10058 93112 %

Kappa statistic 0.8772
Mean absolute error 0.0449
Root mean squared error 0.1498
Relative absolute error 20.7015 %
Root relative squared error 45.4991 %
Total Number of Instances 108021

=== Detailed Accuracy By Class ===

Table 1. Detailed Accuracy By Class

TP Rate Rate Fp Precision Recall F-Measure MCC ROC Area | PRC Area Class
0.851 0.016 0.860 0.851 0.855 0.839 0.988 0.906 bb
0.859 0.026 0.934 0.859 0.895 0.854 0.959 0.928 cc
0.880 0.040 0.865 0.880 0.872 0.834 0.975 0916 cb
1.000 0.032 0.928 1.000 0.962 0.947 0.984 0.928 ff
0.858 0.005 0.884 0.858 0.871 0.865 0.996 0.920 ba
1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000 absent
0.877 0.001 0.900 0.877 0.889 0.887 0.999 0.943 aa
0.907 0.028 0.907 0.907 0.906 0.879 0.976 0.924 Avg

Weightd

=== Confusion Matrix ===

Table 2 Confusion Matrix

a b c D E f g <-- classified as
9348 1 1274 0 364 0 0] a=bb

10 27953 2096 2475 0 0 0| b=cc
967 1983 21556 0 0 0 0] c=cb

0 0 0 31716 0 0 (o) d=ff
546 0 1 0 4199 0 149 | e=ba

0 0 0 0 0 1832 (o) f = absent

1 0 0 0 189 0 1359 | g=aa
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Figure 16. Visualize tree

24, DECISION TREE RESULTS

A. The number of students failed (31716) students and the total absence of all subjects (1832) students
out of (108021) students, then the number of successful students in the final rate (74743) students.

B. Show the graduation of materials from the highest failures among the successful students (mathematics
and English) down to the lowest failures, namely, Islamic education and biology.

C. Where according to the grades of students in the final rate between the acceptable of less than 49
degrees and higher than 59 degrees, to excellent, which is higher than 89 degrees. The results were
as shown in the tables 1,2.

25. GET OTHER RESULTS FROM WEKA.

A. Islamic Education The number of successful (100789) where the students who rated AA (10651), who
rated BA (22903), who rated BB (28009), who rated CB (22803), and who rated CC (16423).The number
of repeaters (7232),who rated FF (4859), and who rated absentees (2373).

B. Arabic language The number of successful (91410) where the students who rated AA (1459), who
rated BA (6823), who rated BB (15596), who rated CB (25418), and who rated CC (42114).The number
of repeaters (16611),who rated FF (13956), and who rated absentees (2655).

C. English language The number of successful (63442) where the students who rated AA (2343), who
rated BA (3898), who rated BB (6992), who rated CB (12164), and who rated CC (38045).The number
of repeaters (44579),who rated FF (41220), and who rated absentees (3359).
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D. Mathematics The number of successful (65332) where the students who rated AA (3025), who rated BA
(4922), who rated BB (8978), who rated CB (14142), and who rated CC (34265).The number of repeaters
(42689),who rated FF (38750), and who rated absentees (3939).

E. Sociology The number of successful (86365) where the students who rated AA (2606), who rated BA
(7508), who rated BB (14773), who rated CB (22463), and who rated CC (39015).The number of repeaters
(21656),who rated FF (18050), and who rated absentees (3606).

F. Biology The number of successful (85590) where the students who rated AA (5553), who rated BA
(10924), who rated BB (17028), who rated CB (20643), and who rated CC (31442).The number of repeaters
(22431),who rated FF (18603), and who rated absentees (3828).

G. Chemistry The number of successful (72223) where the students who rated AA (3058), who rated BA
(5108), who rated BB (9391), who rated CB (15707), and who rated CC (38959).The number of repeaters
(35798),who rated FF (31618), and who rated absentees (4180).

H. Physics The number of successful (71923) where the students who rated AA (2136), who rated BA
(4770), who rated BB (9296), who rated CB (15909), and who rated CC (39812).The number of repeaters
(36098),who rated FF (31613), and who rated absentees (4485).

|. Patterns resulting from the material in the case of failure in Islamic education and neighborhoods where
the total number of students (6142), the number of successful students (21) students Duds (6121) student.

J. Patterns resulting from the material in the case of success in mathematics, where the total number of
students (65332), the number of successful students (59 412) students Duds (5920) student.

K. Patterns resulting from the material in the case of success in the English language, where the total
number of students (63442), the number of successful students (56 850) students Duds (6592) student.

L. Patterns resulting from the material in the case of success in mathematics and English language, where
the total number of students (48042), the number of successful students (46 630) students Duds (1412)
student.

From these patterns, we conclude that the Islamic education and biology has a significant impact on
the final rate increase and the success of students in the material. As well as the material of English and
mathematics has an effect on the final cut and the rate of failure students.

26. CONCLUSIONS AND FUTURE WORK

The prediction of the performance of the student academic question of the process very important. Since
the rise in the amount of learning data is very large that should be exploited and understood to develop
the educational process. Where you in the thesis build a logical repository of data and the application of
some mining algorithms in (50) schools, which included the results of the third grade students, which
is a result of the baccalaureate degree in Baghdad, Iraq province . Where have reached some important
conclusions, including the need to build an integrated, coherent and free of errors in the Directorate of
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Education data warehouse. In addition, | noticed a relationship between some students and materials
seep dropping out of the study because of the difficulty of vocabulary, the teacher teaching method or a
defect in the school plans and curricula. And also it appeared to me and other important results related to
student records such as final rates of relations and the period of interruption trends in academic students
and the level of their performance by studying the baccalaureate. As well as after seeing the research
appeared a correlation of specific materials low levels for students in which the results of a (English
language and mathematics). There are several aspects have not been touched upon, such as the use of
other ways cluster with the group of data for more information, and other aspects are not touched upon
the lack of resources needed such as updating student data and update missing data for students in the
database and the burdens of Iraqi education in order to be effective conclusion in the more patterns and
relationships, such as health status, marital status, place of birth, the study of the teaching staff and the
extent of data affected by the level of students and recent use of new techniques in data mining, such
as genetic algorithm technology. All of these can be developed for future as works.
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Abstract

There is a recent wireless technology called Mobile Ad-hoc Network (MANET) with a vast range of applications.
MANET without infrastructure leads to routing faces challenges. A broadcasting technique is utilized in a
MANET to find a route in on-demand routing protocols. Establishment and regular maintenance of a route
represent the important challenge issues. Therefore, nodes require to control the broadcast packets among
themselves. This situation leads to broadcast storm problem, which increases link breakage, reduce the duration
and decreases the overall performance of the network. The commonly ideal protocol of MANET is reactive
routing protocols, due to less control overhead and scalability. However, due to the mobility of the nodes,
there is a frequent link breakages they are continually suffers and a new reactive routing protocol is proposed
Aware Ad-Hoc On-demand Distance Vector routing protocol - Power and Time Direction Predication (AODV-
PTD) aim to handle the diminish the connection breakages and get a steady route in Ad-Hoc networks. AODV-
PTD evidence the route discovery and route reply depending on the power, time of the taking an interest
hubs and their headings. In addition, the proposed AODV-PTD algorithm reduced the network overhead.
Network reenactment version 2.35 (NS2.35) was utilized for looking at the proposed calculation with AODV
routing protocol in terms end-to-end delay, average throughput, and packet delivery ratio.

Keywords: wireless ad-hoc network, mobile ad-hoc network, reactive routing protocol, aware ad-hoc on-
demand distance vector, AODV, MANET.

MANET iCiN VERIMLi YONLENDIRME KESiF ALGORITMASI

Ozet

Mobil Tasarsiz Ag (Mobile Ad-Hoc Network - MANET), gliniimuzde ¢esitli uygulamalara sahip yeni nesil kablosuz
haberlesme aglarinda birdir. Ancak altyapisiz olan MANET siklikla yonlendirme sorunlariyla karsilasmaktadir.
istege bagl ydnlendirme protokollerinde bir yol bulmak icin MANET te &zel bir yayin teknigi kullanilmaktadir.
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Bir rotanin kurulmasi ve dizenli bakimi g6z 6niinde bulundurulmasi gereken baslica zorluklarindandir. Bu
nedenle, diglmlerin yayin paketlerini kendi aralarinda kontrol etmeleri gerekir. Bu durum, baglanti kopmasini
artiran, siireyi azaltan ve agin genel performansini azaltan yayin firtinasi sorununa yol acar. ideal MANET
protokolii olarak genellikle ek yiikiin daha az kontrol edilmesinin gerekmesi ve dlceklenebilirlik nedeniyle
reaktif yonlendirme protokolleri kullaniimaktadir. Bu calismada diglmlerin hareketliligi nedeniyle, siklikla
baglanti kopmasi 6nlemek icin Farkindalikli Tasarsiz Gegici Mesafe Vektori Yonlendirme Protokoli - Glig ve
Zaman Yon Tahmini (Aware Ad-Hoc On-demand Distance Vector Routing Protocol - Power and Time Direction
Predication - AODV-PTD) diye adlandirilan yeni bir reaktif yonlendirme protokoli dnerilmektedir. Béylece
tasarsiz aglarda baglanti kopmalarinin azaltilmasi ve istikrarl bir yol izZlenmesi hedeflenmektedir. AODV-PTD,
glce, ilgili merkezlerde gecirdigi stireye ve basliklarina bagl olarak rotanin bulunmasi ve rotanin cevabini
tespit etmeyi amaclamaktadir. Bunlara ek olarak, 6nerilen AODV-PTD algoritmasi ag yikini distirmektedir.
Onerilen AODV yénlendirme protokoliiniin, uctan uca gecikmesini, ortalama dogrudan veri transferi ve paket
teslim oranini analiz etmek icin Network Reenactment v2.35 (NS2.35) programi kullaniimistir.

Anahtar Kelimeler: kablosuz ad-hoc aglar, mobil ad-hoc aglar, reaktif yonlendirme protokold, farkindalikli
ad-hoc gecici mesafe vektorii yonlendirme protokolti, AODV, MANET

1. INTRODUCTION

Mobile Ad-hoc Network (MANET) had been a popular field of study during the last few years. MANET
is a self-designing nodes in network of and associated without control. In MANET is multi-hop wireless
network connection, without base station and changes dynamically structure of the network, shown in
Figure 1. There are two cases when the data is transmitted by a mobile node to a destination node which
depend on the range of wireless transmission. The first case, if two mobile nodes within transmission
ranges, which that can communicate together directly. The second, a set of intermediate nodes is
determined between the source and the destination nodes by the source node. When the source node
(S) needs to transmit a packet to the node (A) this can connect directly, due to the two nodes in the
transmission range. Another hand, the node S need to transmit the packet to the node B, The node B is
out the transmission range, therefore, they cannot connect directly, the node A act an intermediate node
to forward the packet between them. In order to find an optimal set of intermediate nodes between the
source and the destination node process is called as route discovery.

MANET nodes have random mobility in the network. The nodes are consisted smart phones, tablets, and
laptops. MANET is one of the most important technologies in wireless communication in that has wide
application field (Alani and Alsagour, 2017).
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Figure 1. Example MANET communication scheme

The major features of MANET are high flexibility, easy installation and quick configuration. Due to that
MANET has an extensive variety of uses which can be directly applied to many real life scenarios, such
that military operations such as battlefields, emergency services such as disaster recovery, network
sensor, educational applications (Murthy and Manoj, 2004), (Mohapatra and Krishnamurthy, 2004),
(Umamaheswaran et al, 2014), (Pullin and Pattinson, 2008).

On the other hand, there are some challenges that ought to be reduced the irritant challenges are
mentioned limited bandwidth, routing overhead, limited battery, and link breakage (Habib et al, 2013),
(Yang and Vaidya, 2005), (Aarti, 2013). The Changing the topology and link breakage in MANET, for
determining a path from source node to the destination node we give rise to design an efficient routing
protocol (Li et al, 2013).

In MANET, transmitting the packet from a source node to all nodes utilizes a simple airing procedure.
Broadcasting is a major communication in MANETs. The widely recognized mythology for broadcasting
is blind flooding. Flooding is well used for MANETSs as it needs no topological information (Tseng et al,
2002), (Ruiz and Bouvry, 2015).

2. ROUTING PROTOCOL OF MANET

A considerable measure of routing protocols have been suggested to accomplish the objective of
dependable routing with less control overhead in the MANET (Umamaheswaran et al, 2014). The protocol
which is responsible for establishing and maintaining the path from the source to the destination node
is the routing protocol in MANET. Although, there are different suitable options from the source to the
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destination node, the routing protocol must determine the best option and perform communication
through that way. The optimum path may be aware of distance or the number of hops (Patel et al, 2014),
(Shenbagapriya and Kumar, 2014). These criteria depends on the application area (Boukerche et al, 2011).
To maximize the throughput while minimizing packet loss are the important aims of the routing protocols,
control overhead, and energy usage. The routing protocols in MANET are ordered into three groupings
based on their usefulness and execution, which included proactive, reactive, and hybrid routing protocols
(Sarkar and Paul, 2015).

3. AD-HOC ON-DEMAND DISTANCE VECTOR ROUTING PROTOCOL

Perkins et al (2003), the AODV routing protocol was investigated. The AODV routing protocol combines
the advantage of DSR protocols (Perkins et al, 2003) and (DSDV). AODV has the advantages of the (DSDV)
protocol as it has arrangement numbers for keeping up the most recent data between nodes, and it has
the benefits of the DSR, such as creating routes on interest and building the way between the sender
and beneficiary through the route revelation mechanism. Reducing the number of broadcast messages
is The goal of the AODV protocol forwarded through the network by findingjroutes on-demand rather
than update the route information (Boukerche et al, 2011). AODV is one of the most important reactive
routing protocols, and it is widely used in MANETs. The AODV protocol has four control message are
utilized for discovering and maintaining mechanisms routes to the destination. These control messages
are RREQ message, a Hello message, RERR message, and RREP message (Perkins et al, 2003).

4. THE PROPOSED ALGORITHM

The topology in MANET network is change typically that driven by the frequent changes occur when
node move freely with no direction. This causes link breakage between node when transfer data and
packet. Due to this, the source node broadcast procedure to established links between nodes network
can be expired frequently.

To reduce the link breakage in AODV routing protocol, the proposed algorithm AODV Power, Time and
Direction Predication (AODV-PTD) design to implemented base on original AODV protocol and the AODV-
PTI scheme proposed by Alani and Alsaqour (2017) , and the EOAODV algorithm proposed by Gouda
et al (2013).

Alani and Alsagour (2017) proposed a scheme, namely AODV-PTl to lessen the superfluous control packets
for disclosure routing. And focused on the information arrival and timing about recvRequest, recvError,
and recvHello packet, then check the information and determine the route.

Gouda et al (2013) presented an Energy Optimal on demand routing protocol which alters communicated
component of consentient AODV routing protocol. In this procedure, if an answer is lost, new route
discovery method must be reinitiated.

The AODV-LTP algorithm make to check the power, time and direction of last three arrived packets. If the
last three power is lower than the previous power (p1, p2, p3), and the time is greater than the previous
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time, then it is required to check the direction of previous node. The AODV-LTP algorithm send the REPAIR
massage to up node, that able to predict the status of bad routing path.

Both of the recvRequest, recvError, and recvHello functions have information about power and timing.
Although only RREQ packets are ordinarily thought about when processing the communicated likelihood,
in AODV-LTP algorithm, we use the timing data and power data linked with a packet touching base at
the present node.

The goal of the AODV-LTP algorithm is to avoid link breakage and reduce the number of broadcast
packets that are sent accordingly, AODV-LTP algorithm will be completely versatile, dynamic calculation
that can alter broadcast frequency utilizing all accessible packet timing data that touches base at the
node. Consequently, the execution of the AODV routing protocol will be pushed ahead.

5. SIMULATION ENVIRONMENT

To assess the execution of the calculation, we utilized NS-2.35, (Keshav, 1988). The mobility model utilize
the random waypoint model (Navidi and Camp, 2004). In this model, the mobile nodes are moving
freely and randomly without border limitation. The application layer at node generates CBR traffic. The
transmission range is 200 meter (m) chosen. The node’s delay time is consistent to 0 to make the nodes
movement constant. The quantity of nodes in the network was selected small network 20 nodes to
large network 100 nodes. The maximum nodes speed chosen as between 5 m/s human speed to 50 m/s
vehicle speed, all scenarios are place in 1000 m x 1000 m square area. The summary of the simulation
parameters are given in Table 1.

Table 1. The simulation parameters

Description Value Unit
Simulation time 300 Second
Network area size 1000 x 1000 Meter
Number of nodes 20-50 Nodes
Data packet size 512 Bytes
Bandwidth 2 Mbps

Nodes speed 5-50 m/s
Pause time 0 Second

Data traffic CBR
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5.1 Performance Metric

Performance metrics are used to measure the efficiency the proposed algorithm, and they utilized in the
comparative study. The performance measure in this study algorithm is measured using: Average End-to-
End Delay (Avg.E2E Delay), Average Throughput (Avg.TH), and Packet Delivery Ratio (PDR)

5.1.1 Average End-to-End Delay (AvgE2E Delay)

The data packet reaches the destination with the average time. To calculate this metric, the time that first
packet was transmitted from the source was subtracted from the time when the first data packet arrived
to destination. The delay by path discovery could be determined with this metric.

5.1.2 Average Throughput (Avg Throughput)

The Avg Throughput is the ratio of the number of data packets successfully delivered at the destination
over the time between receiving the first and the last packets the simulation time.

5.1.3 Packet Delivery Ratio (PDR)

PDR is the ratio between a number of sending data packets and truly received data packets.

6. RESULTS AND DISCUSSIONS

The performance of AODV-LTP algorithm was compared with that of AODV protocol using the performance
metrics mentioned above. Results showed that AODV-PTI shows better performance than AODV in terms
of E2End Delay, Avg-Throughput, and PDR. This study in order to compare the performance of AODV-LTP
algorithm based on different the number of nodes and speed ratio.

6.1 Comparison Result Based on The Number of Nodes

The network density is a decisive parameter. In this simulation, the number of nodes under different
network density was set to 20, 40, 60, 80, and 100 nodes and each node has a maximum speed of 20
m/s for all the network parameters.
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Figure 2. E2E delay vs. number of nodes

Figure 2 shows the difference in E2E Delay by comparing the proposed AODV-PTD algorithm with the
original AODV protocol. The figure represents a significant difference in the E2E Delay among these protocols.
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Figure 3. Avg-throughput vs. number of nodes

In Figure 3 revealed that there is an increase in Avg Throughput of the proposed AODV-PTD algorithm
when compared original AODV.
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Figure 4. PDR vs. number of nodes

The comparison results of PDR between the protocols is given in Figure 4. The graph shows, the PDR
dramatically in the AODV-PTD algorithm increases when moving from a high-density area to a low-
density area.

6.2 Comparison Result Based on Node Speed

in this section, discuss the effect of network speed on the algorithm. the comparison result of the route
discovery in terms of avg throughput, avg e2e delay, and pdr, based on the node speed 10 m/s, 20 m/s,
30 m/s, 40 m/s, 50 m/s respectively was calculated.
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Figure 5. E2E delay vs. speed of nodes
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Figure 5 shows the Avg E2E Delay of the data package for the route discovery protocol based on the
different speed nodes. The results of the proposed AODV-PTD algorithm yield on significantly less delay
as compared to the original AODV.
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Figure 6. Avg-throughput vs. speed of nodes

The Avg Throughput result based on the ratio of the speeds of data transfer within nodes is shown in
Figure 6.The result advised that proposed AODV-PTD algorithm has significantly outperformed on original
AODV. This is evident from the result, especially when the speed ratio of the nodes increases gradually.
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Figure 7 illustrates the comparison result of the PDR of packet based on the speed of nodes. The highest
PDR was spotted when using the proposed AODV-PTD algorithm at different speed varies.
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7. CONCLUSION

In this paper, the proposed AODV-PTD algorithm lead to decrease unnecessary control packets in route
discovery and maintenance of routes between the source node and the destination node when link breakage
occurs. After analyzing the result, it can be evidenced that the proposed AODV-PTD outperformed the
original AODV. The network performance result of AODV-PTD against the AODV in terms of the number
of nodes and speed ration between nodes yield on a higher throughput, PDR, and less E2E delay. This
can be referred to the feasibility of the proposed algorithm in getting the power, time and direction
of the last three packets. Such process helped to reduce the link breakage in the route network when
transferring data in different destinations.
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Abstract

Data mining is used in academic institutions to predict the performance of students using classification techniques.
These techniques are applied on students’ features in order to find reasonable patterns that can be used as basis
for the prediction. The availability of students’ data in digital form and increase in processing power of computer
systems makes this whole process a reality. There are numerous researches done in this direction in order to prevent
massive failure of students. However, these researches are focused mainly on the prediction of students from other
countries. Although there are efforts by few indigenous researchers to perform research in this direction, they have
not explored the most widely used features. The main aim of this research is to develop a classifier using locally
generated students’ features for accurate performance prediction. The students’ features that are collected from
different sources underwent preprocessing, which later were introduced into the weka for feature selection and
eventually for learning and testing. The naive Bayes classifier which emerged as the most accurate classifier was
selected and implemented in our performance predictor tool. The tool was tested using another set of features
and the evaluation result shows that the tool can predict the performance of students in their future examinations.

Keywords: Classifier, Prediction, Data mining, Demographic, Cognitive, Non cognitive.

VERi MADENCILIiGi SINIFLANDIRMA TEKNIKLERiI KULLANARAK
OGRENCi PERFORMANSININ TAHMINi iCiN SINIFLANDIRICI GELISTIRME
Ozet

Veri madenciligi, akademik kurumlarda siniflandirma tekniklerini kullanan dgrencilerin performansini tahmin
etmek icin kullanilir. Bu teknikler, tahmine temel olarak kullanilabilecek makul kaliplari bulmak igin 6grencilerin
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ézelliklerine uygulanir. Ogrencilerin verilerinin dijital formda bulunmasi ve bilgisayar sistemlerinin islem giiciiniin
artmasi, tiim stireci gercege déntistiirmektedir. Ogrencilerin biiyiik basarisizligini 5nlemek icin bu yonde cok sayida
arastirma yapilmistir. Bununla birlikte, bu arastirmalar esas olarak diger lilkelerden gelen grencilerin tahminine
odaklanmaktadir. Az sayida yerli arastirmacinin bu yénde arastirma yapma ¢abalari olmasina ragmen, en
yaygin olarak kullanilan ézellikleri arastirmamuslardir. Bu arastirmanin temel amaci, dogru performans tahmini
icin yerel olarak olusturulan égrencilerin 6zelliklerini kullanarak bir siniflandirici gelistirmektir. Ogrencilerin farkh
kaynaklardan toplanan 6zellikleri &n isleme tabi tutulmus, daha sonra dzellik secimi ve nihayetinde dgrenme ve
test icin weka'ya dabhil edilmistir. En dogru siniflandirici olarak ortaya ¢ikan saf bayes siniflandiricisi, performans
tahmin aracimizda seildi ve uygulandi. Arag, baska bir 6zellik seti kullanilarak test edildi ve degerlendirme sonucu,
aracin édrencilerin gelecekteki sinavlarindaki performansini tahmin edebilecegini gésteriyor.

Anabhtar Kelimeler: Siniflandirici, Tahmin, Veri madenciligi, Demografik, Bilissel, Bilissel olmayan

1. INTRODUCTION

Data is being generated on daily basis and in large quantity from different organizations across various
walks of life. The places that this voluminous data is being generated include: manufacturing, e-commerce,
medicine, insurance, fraud detection, and bioinformatics (Badr et al., 2016; Baker, 2010). The availability of
the Internet and computers and other devices that generate data is making it simpler for large amount
of data generation, and drastic reduction in the price of data storage facilities (memories) also make it
possible for storing data that would previously be trashed or deleted.

The imminent need of information from those data began to rise amongst various stakeholders (Han
and Kamber, 2006). And data mining came to satisfy that need. Data mining is sometimes referred to
as Knowledge Discovery in Databases (KDD). But KDD can be viewed as a wider scope of data mining
because it contains several stages in its process where data mining is one of them (Fayyad, et al.,,1996a).

An overview of the entire process of KDD process is shown in Figure 1 below.
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Figure 1. An Overview of the KDD Process (Fayyad, et al., 1996b).
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The significant improvement made in the automation of almost all forms of manual data entry coupled
with the availability of cheap disks and online storage facilities make the whole process of data mining
a successful one.

Educational institutions are among the places where large amount of data is generated. Data in this field
can also be analyzed using data mining classification techniques in order to extract useful information
that can play vital role in answering questions bothering the educational sector. Educational data mining
is a new field where data mining techniques/algorithms are applied on data generated from educational
environment in order to extract previously unknown information and use it to make reasonable decisions
(Pena-Ayala; 2014; Sen, 2015). The goal of data mining in the field of education include modelling student
behaviour, prediction and enhancement of student performance, prediction of dropout and retention,
improve feedback and assessment (Papamitsiou and Economides, 2014; Baker and Yacef, 2009).

Data mining is divided into predictive data mining and descriptive data mining (Smita and Sharma, 2014)
and classification is the most commonly and widely used task used for predictive data mining (Oprea,
2014). Classification involves techniques that learn from data samples which form a model that can be
used to infer a special attribute known as the class label given other explanatory attributes known as
predictor variables. The resulting model is usually referred to as classifier. There several classification
techniques used for prediction. They include: decision tree, support vector machine, naive bayes, etc.
These techniques are also used in predicting student performance.

There are quite number of researches done to predict students’ performance using classification techniques
with high degree of accuracy. Most of these studies have however considered foreign students’ features
only and this will not give a reliable result when applied to local features considering the differences
in location and the type of education management. This study addressed that issue by using several
classification techniques on students’ features that are collected from indigenous students. Several
performance metrics were used to evaluate the classifiers formed to ascertain their level of correctness
and errors in the performance prediction. A performance predictor application was built based on the
most accurate classifier. This will enable the most accurate prediction of students’ performance in the
form of their class degree as used by most Nigerian universities.

1.1 Problem Statement

Data mining has adopted several algorithms from machine learning, artificial intelligence and statistics
so as to be able to find important patterns in large volumes of data. These algorithms have been used
in educational setting to sift information that will improve students’ performance by predicting their
performance before the actual examination time. This would enable potential failures to be corrected by
necessary measures. Previous researchers have investigated several classification techniques to predict
student performance most accurately. However, most of the training and testing of the classification
techniques have been done using features from foreign students, as such; their resulting classifiers cannot
reliably predict performance of local students. Although, recently, there were efforts by some indigenous
researchers (David et al.,2016) who investigated classification techniques on local dataset. Nonetheless,
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these works did not cover most widely used performance features. Consequently, this research aims to
investigate several classification techniques using locally generated dataset so as to produce a classifier
that will accurately predict students’ performance.

1.2 Aim and Objective

The aim of this research is to develop a classifier for reliable and most accurate student performance
prediction. The specific objectives are: To train and test different classification techniques using locally
generated student data, to evaluate the performance of the trained classification techniques, to implement
the resulting classifier in a performance predictor tool.

1.3 Scope

This research only focused on five classification techniques of data mining in predicting students’
performance. The classification techniques examined are decision tree, support vector machine, naive
Bayes, k-nearest neighbour and neural network. The students’ features used comprised of demographic,
cognitive and non-cognitive. The prediction is based on the students’ degree class at year 2 using as
predictor variables their features from year 1.

1.3.1 Demographic Features

These are personal information of the students to be considered which include age, gender, place of
residence, income, marital status, occupation, and so on (Anonymous, 2018).

1.3.2 Cognitive Features

Cognitive features of students are their academic grades and results (Sultana et al,, 2017). They play important
roles in academic performance prediction as they involve student academic history or background.

1.3.3 Non cognitive Features

Non-cognitive features are student performance factors which are qualitative in nature and they include:
student interest, study behavior, engage time and family support (Mohamed et al.,, 2015; Sultana et al,,
2017) also classified non-cognitive features as: behavior, attitude and environment.

There are activities that were carried out in phases and steps in order to achieve our aim and objectives.
Fig 2 shows a diagram containing the phases and steps.

As outlined in the diagram, there are four distinct phases of activities that were carried out. The phases
are literature study, developing classifier for performance prediction which is subdivided into proposed
model and classifier selection. The third phase is about the implementation of a performance predictor
tool which is based in the resulting most accurate classifier. And lastly as the fourth phase is performance
predictor tool validation. The individual phases are described in detail in the sections below.
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1. Literature Study

Data Mining Classification Performance
Techniques

Factors

2. Develop Classifier for Students’ Performance Prediction
2.1 Proposed Model

Principles Architecture of Proposed Model

2.2 Classifier Selection

Learning and Testing Classifier Evaluation

n

3. Implement Performance Predictor tool based on Classifier
System Requirement System Design Prototype Develop System Testing

4. Performance Predictor Tool Validation

Measure Accuracy and Error Rate

Figure 2. Methodology

As shown in Fig 3.1 above, the proposed model section discussed the key principles and architecture
of the proposed model. While the classifier selection section built the classifiers through learning
and testing and eventually evaluated each using performance metrics to derive the most accurate
classifier.

2. CLASSIFIER EVALUATION

Quite number of series were carried out to evaluate different classification techniques. We used datasets in
learning and testing. The combination of demographic, cognitive and noncognitive were used to give us
accurate and error results. All the dataset collected are from the students of a tertiary institution in Nigeria
which for privacy reasons cannot be disclosed. A total of about 250 questionnaires were administered,
but only about 149 were correctly filled and returned.

The cognitive features were collected from the level coordinators of level A and level B respectively and
with high level of anonymity. The dataset is shown in Table 1 below
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Table 1. Description of Students’ Features

Category of data Features Description
Demographic Gender, M for male, F for female
age 12 years, 13 years, 22 years.
mother’s education Primary, secondary, bachelor, masters, PhD, No
education
Cognitive Grades in courses A, B, C D, F ABS
UTME 180, 200, 250, ...

degree class FIRST CLASS, SECOND UPPER, SECOND

LOWER, THIRD CLASS, FAIL

Non-cognitive Social media interaction, No, low, average, high, very high

extracurricular activities, No, low, average, high

smoking habit No, Yes

2.1 Experimental Design

Two experiments were designed. The first was conducted with all features collected from different sources,
but without the application of feature selection methods. But it involved five iterations learning techniques.
Each of them was performed to determine the accuracy and error rate of the classification technique used
in the iteration. Learning and testing were performed on the dataset using the classification techniques
as treatments. The result of accuracy and error rate of each was recorded. The design of the experiment
was shown in the table below

Table 2. Design of Experiment

Treatment Subject (Data) Activity Result

DT Demo + Cog + Ncog Learning and Testing Performance metric
NN Demo + Cog + Ncog Learning and Testing Performance metric
NB Demo + Cog + Ncog Learning and Testing Performance metric
k-NN Demo + Cog + Ncog Learning and Testing Performance metric
SVM Demo + Cog + Ncog Learning and Testing Performance metric
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2.2 Performance metrics

In this research, we adopted four performance metrics namely: accuracy, precision, recall and F1 score
(Joshi, 2017). The performance metrics are based on the following parameters: True Positive, True Negative,
False Positive and False Negative.

Table 3. Confusion Matrix

Predicted Class
Class Class
Actual Class Class True Positive (TP) False Negative (FN)
Class False Positive (FP) True Negative (TN)

3. ARCHITECTURE OF PROPOSED MODEL

The architecture of the proposed model shows the sequence of performed by the proposed model.
It shows the students features as input to the pre-processing stage which involves data cleaning, data
integration and data transformation. After the pre-processing comes the feature selection where relevant
features were selected then the learning and testing stage, followed by evaluation, visualization and lastly
performance predictor tool. This is shown in Figure 3 below.
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Dataset: Level 1 data with Level 2-degree class as class label

Demographic Cognitive Non-cognitive

Pre-processing
e Data Cleaning
e Data Integration
e Data Transformation

)

| Feature Selection l

Classification
e Learning
e Testing (Cross Validation Testing)

| DT ] l NB ] | NN ] l SVM ] | KNN ]
Evaluation
e Accuracy > Visualization

e Error Rate

A 4

Performance Predictor

Level 1 Data |—> e Classifier Level 2 Degree
Class

Figure 3. Architecture of Proposed Model

3.1 Learning and Testing/ Evaluation

After the learning and testing was conducted with features and without features on students performance
confusion metrics are produced as result of the experiments. We then used that result for evaluation as
showned in the tables below.
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Table 4. Performance Evaluation of classifiers from first experiment

Accuracy Error Rate Precision Recall F1 Score

Decision Tree

72% 28% 0.721 0.725 0.721
Naive Bayes

81% 19% 0.809 0.805 0.807

Neural Network
74% 26% 0.738 0.738 0.738
Support Vector Machine
78% 22% 0.783 0.779 0.779
k-Nearest Neighbor
80% 20% 0.797 0.799 0.795

The classifier with highest accuracy in the experiment without feature selection is naive bayes classifier
with accuracy of 81% and error rate of 19%. The second most accurate is k-nearest neighbor classifier
with accuracy of 80% and error rate of 20%. Decision tree classifier recorded the least accuracy of 72%
with an error rate of 28%.

Table 4.13 presents the evaluation results of the classifiers with feature selection. The accuracy, error rate,

precision, recall and f1score are presented in the table.

Table 5. Performance Evaluation of classifiers from second experiment

Accuracy Error Rate Precision Recall F1 Score
Decision Tree 73% 27% 0.728 0.732 0.727
Naive Bayes 85% 15% 0.849 0.846 0.846
Neural Network 81% 19% 0.803 0.805 0.804
Support Vector Machine 81% 19% 0814 0.812 0.809
k-Nearest Neighbor 82% 18% 0814 0.819 0.815

Naive bayes classifier with accuracy of 85% has the highest accuracy in the experiment with feature
selection. This is followed by nearest neighbor with accuracy of 82% and error rate of 18%. The classifier
that performed the least for the second experiment is decision tree with accuracy of 73% and error rate
of 27%.
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Figure 4.2 below shows the comparison between the two experiments graphically.

90%
85%
80%
75% B Without Feature Selection
m With Feature Selection

- :.
65% T T T T T

Decision  Naive Bayes Neural Support k-Nearest

Tree Network Vector Neighbor
Machine

Figure 4. Percentage Accuracy of Classifiers without and with Feature Selection

As depicted by the chart in Figure 4 above, the (left most) bars in blue show the accuracy of the classifiers
without feature selection. While the (right most) ones in red show the accuracy of the classifiers with
feature selection.

4. SYSTEM IMPLEMENTATION DIAGRAM

The performance predictor tool is made up of one package, predictor. The single package also contains
one class in it. The class which contains variables and methods is shown together with the package in
Figure 5 below.

predictor

Performance Predictor Tool

file:File
output: String
cls: Classifier

uploadArff()
predict()
savePrediction()

Figure 5. Package with a class which contains variables and methods
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There are three major variables that have been used to run this program, which are: File, output and cls
as you can see in the above diagram. The cls variable is of type Classifier that holds the classifier for the
prediction to take place. The methods are uploadArff(), predict() and savePrediction. The uploadArff() is
responsible for the upload of the students features stored in .arff file, while the savePrediction() method
is responsible for saving the result in a location suitable for the user in a text file.

4.1 Execution of Performance Predictor Tool

After the system, has been implemented, we run and tested it in eclipse IDE. The tool has been tested
severally and underwent troubleshooting to ensure all bugs are fixed. Consequently, the screen captures
from different actions are provided in the figures below.

=,

| £ Performance Predictor Tool = | B | S

Upload File Make Prediction Save Result

-

Figure 6. Screen capture showing the main Interface of the tool

As shown above three buttons of Upload File, Make Prediction and Save Result. The text area with scroll
bar is the screen where the prediction result is shown.

The next screen capture in Fig 7 shows the dialog box through which the file containing the unseen
features is uploaded. For the purpose of demonstration, a file named new_labelArff.arff has been selected
and it is to be uploaded for the prediction.
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) Open |t
Look In: ||j Training and Testing Data |v| E

[ new_labelArfLarff |
D traiming Arff.arft
D training ArffFeat Selec.arff

File Name: |new_|abe|.l\rﬁ.arﬁ |

Files of Type: ‘ARFF Files (*.arff) |v|

Figure 7. Screen capture showing the upload open dialog box

After the file, has been uploaded, the prediction is made and results are shown on the screen. Figure 7
shows how the results appear on the screen. They appear in three columns, the first is the serial number
representing number of students. The second column is the actual degree class while the third column
is the predicted degree class.

The result displayed on the screen after the prediction has been made can be saved as a text file where
it can be further used by the user. The screen capture of Figure 8 shows a save option dialog box where
the user can save the result in a desired location.
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| £| Performance Predictor Tool

= | B | |

Save Result

Upload File Make Prediction

S ACTUAL PREDICTED = |
1 FAIR GOoD 3
2 FAIR FAIR | 5
3 FAIR FAIR

4 GOOD GOoD

a] FAIR GOoD

] GOOD GOoD

7 FAIR FAIR

a GOOD GOoD

2] GOOD GOoD

10 FAIR GOoD
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12 FAIR FAIR |

-
(L] Save

Figure 8. Screen capture showing the result of prediction

e

Save In: |J Documents

0-0-
MIEISEIEE

] KONAMI
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3 My Data Sources
1 My Shapes

] NetBeansProjects
] New folder

] NFS Most Wanted Demo D yunusanuhuusman.txt

] Paper Sources

] Sports Interactive

] weka data

] Documents - Shortcut
[ abba.txt

[y Rescued document.txt

File Hame:

Files of Type:

|predi|:ted_resu|t

TextFile

Figure 9. Screen capture showing a dialog box for saving prediction result
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4.2 Experiment

An experiment to show the working of our performance predictor tool was conducted and presented
in this section. The classifier on which basis the tool was built was trained using the features of students
from a certain level. Therefore, to test the working of our tool, we collected same type of features from a
different level. The features were pre-processed and fed into our performance predictor tool. The result
of the experiment is presented in the next subsection.

4.3 Result

Table 6. Result of Prediction from tool

S/N ACTUAL PREDICTED
1 FAIR GOOD
2 FAIR FAIR
3 FAIR FAIR
4 GOOD GOOD
5 FAIR GOOD
6 GOOD GOOD
7 FAIR FAIR
8 GOOD GOOD
9 GOOD GOOD

10 FAIR GOOD
11 GOOD GOOD
12 FAIR FAIR
13 FAIR GOOD
14 FAIR FAIR
15 FAIR GOOD
16 FAIR GOOD
17 GOOD FAIR
18 FAIR FAIR
19 FAIR GOOD
20 GOOD GOOD
21 FAIR FAIR
22 GOOD FAIR
23 FAIR GOOD
24 FAIR FAIR
25 FAIR GOOD
26 FAIR FAIR
27 GOOD GOOD
28 GOOD GOOD
29 FAIR GOOD
30 FAIR FAIL
31 GOOD GOOD
32 FAIR GOOD
33 FAIR GOOD
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34 GOOD GOOD
35 FAIR GOOD
36 GOOD GOOD
37 GOOD GOOD
38 GOOD GOOD
39 GOOD GOOD
40 GOOD FAIR
41 FAIR FAIR
42 FAIR GOOD
43 FAIR GOOD
44 GOOD GOOD
45 FAIR GOOD
46 FAIR FAIR
47 GOOD GOOD
48 FAIR FAIR
49 FAIR GOOD
50 FAIR FAIR
51 GOOD GOOD
52 GOOD GOOD
53 GOOD GOOD
54 GOOD GOOD
55 FAIR FAIR
56 GOOD FAIR
57 GOOD FAIR
58 GOOD GOOD
59 GOOD GOOD
60 GOOD GOOD
61 FAIR FAIR
62 GOOD GOOD
63 FAIR FAIR
64 FAIR FAIR
65 FAIR GOOD
66 GOOD GOOD
67 GOOD FAIR
68 GOOD GOOD
69 FAIR FAIR
70 FAIR FAIR
71 GOOD FAIR
72 GOOD FAIL
73 GOOD GOOD
74 FAIR FAIR
75 GOOD FAIR
76 FAIL FAIR
77 FAIR FAIR
78 GOOD FAIR
79 GOOD FAIR
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Table 7. Result of Performance Tool Experiment

PREDICTED
GOOD FAIR FAIL
GOOD 28 10 1
ACTUAL FAIR 17 21 1
FAIL 0 1 0
4.4 Performance predictor Tool Performance

The results from the previous section are evaluated here. Table 6.2 shows the accuracy and error rate.
It can be seen from Table 6.1 that about 49 predictions out of the total 79 predictions are correct. This
amounts to an accuracy of 62% with an error rate of 38%.

Table 8. Performance Evaluation of tool

Accuracy Error Rate Precision Recall F1 score

62% 38% 0.426 0.419 0.366

The table above shows the accuracy of prediction done with the performance prediction tool that has
the naive bayes classifier.

5. CONCLUSION

The main goal of this research is to produce a classifier from locally generated students’ features and
use that classifier for performance prediction. The study trained and tested five different classification
techniques using weka data mining software. The training and testing were done on students’ features
that are obtained locally. The features include demographic, cognitive and non-cognitive.

Two sets of experiments were conducted. The first set of experiment used the five classification techniques
to analyse all the features we collected from the students. The second set of experiment also used the five
classification techniques but in this case on only some selected features that have been recommended
by feature selection algorithms. Five classifiers were built from each experiment. The classifiers built with
selected features are more accurate than the ones built without feature selection. Hence, the naive Bayes
classifier that got the overall accuracy was trained with selected features.
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Using Java programming language, a performance predictor tool that will enable users to make prediction
based on the classifiers selected was developed and tested. The tool provided features for .arff file upload,
new data prediction and prediction result saving. The tool also provided a screen where the prediction
result can be viewed and comparison between actual and predicted value can be done.
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7. APPENDIX

ALTINBAS UNIVERSITY
GRADUATE SCHOOL OF SCIENCE AND ENGINEERING
INFORMATION TECHNOLOGY DEPARTMENT
QUESTIONNAIRE ON PREDICTION OF STUDENTS PERFORMANCE USING DATA MINING
CLASSIFICATION TECHNIQUES

Dear participant, | am a post-graduate student in Information Technology Department at Altinbas University.
| am conducting a research on Educational Data Mining for my Masters Dissertation. The purpose of my
study is to examine students’ data and use it to predict their future academic performance.

| would appreciate it if you help me answer the questions that follow as they are common questions and
are assumed to be known by the target participants. And they will help in providing accurate result in
the research. All information provided will be kept confidential. Thank you and God bless.

1. What is your gender? [1Male []1Female

2. Howoldareyou? ........cccevvvvnnnnen.

3. Which of the social media tools do you use most often?
[ 1 Facebook [ ] Twitter [ 1 Whatsapp [1Instagram [ 1 Others, specify ...........
[11don't use social media

4. If you use social media how much time do you spend on it per day?
[1Lessthan 1 hour []1-2hours [12-4hours [ 1 More than 4 hours

An Extracurricular activity is any organized activity that a student does outside of school studies
like sports, drama, music, literary and/or creative work, etc.

5. Do you participate in extracurricular activities? []Yes []No
6. How many hours do you spend on extracurricular activities per week?
[10-3hours [14 -7 hours [18-10 hours [] don't participate at all
7. Do you smoke cigarette or shisha? [1Yes []No
8. How often do you smoke any of the above?
[ 1 Everyday [12 -3 times a week [10Once a week [ 1 Monthly
9. What is the highest level of education completed by your mother?
[1Primary  []Secondary [1NCE/Diploma [] Bachelor [ ] Masters [1PhD
[ 1 No western education

10. What did you score in the that got you admitted into this Institution? .................
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Abstract

Smart grids are electric grids that are composed of multiple power sources and devices connected to each
other to provide better reliability in power generation and power management, modern developments of
the smart grid aim at either improving the control of power sources and loads connected to the smart grid by
developing a specialized software/hardware, or by improving the communication between the components

of the smart grid and the central control. In this paper we aim at improving both sides of the smart grid
system (communication and control), we propose a fuzzy logic based controller for renewable energy and
fossil fuel sources in a smart grid and an internet of things based monitoring system which oversees the
state of the smart grid, faults that occur in the smart grid , and how the fuzzy controller overcomes those
faults, all in which provide an extra layer of support to the smart grid.

Keywords: PV. Solar energy. Fuzzy logic. Smart grid.

BULANIK MANTIK VE 10T KULLANARAK HiBRIT AKILLI SEBEKELER iCiN
VERIMLI iZLEME VE KONTROL SiSTEMi

Ozet

Akilli sebekeler, gli tretimi ve glic yonetiminde daha iyi glivenilirlik saglamak icin birbirine bagh birden fazla
glic kaynag ve cihazdan olusan elektrik sebekeleridir; akilli sebekenin modern gelismeleri, gli¢ kaynaklarinin
kontrollini ve akilliya bagli yiikleri kontrol etmeyi amaglamaktadir. 6zel bir yazilim / donanim gelistirerek
veya akilli sebekenin bilesenleri ile merkezi kontrol arasindaki iletisimi gelistirerek. Bu makalede akilli sebeke
sisteminin (iletisim ve kontrol) her iki tarafini da gelistirmeyi hedefliyoruz, akilli bir sebekede yenilenebilir enerji
ve fosil yakit kaynaklari ve devleti denetleyen seylere dayal bir izZleme sistemi icin bulanik mantik tabanli bir
kontrolér dneriyoruz akilli sebekeye, akilli sebekede meydana gelen arizalara ve bulanik denetleyicinin bu
hatalarin tstesinden nasil geldigi, bunlarin hepsi de akilli sebekeye ekstra destek katmani saglar.

Anahtar Kelimeler: PV. Glines enerjisi. Bulanik mantik. Akilli izgara.
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1. INTRODUCTION

Improving the grid based electrical infrastructure occur on multiple levels of improvement and upgrade,
in some cases the focus was on improving the level of assets and renewing the devices connected to the
smart grid that are considered the back bone of the grid based system, in other cases the focus was on
improving the level of communication between the connected asses of the smart grid and among the
grid sectors. Ageel et al. implemented a hierarchy-based system of fuzzy logic control to prioritize the
different assets in the smart grid by coping a decision analyses scheme in the Saudi electric infrastructure.
Simoes et.al. proposed a frequency support system for a wind turbine farm connected to the smart grid
and control that frequency using fuzzy-based controller in order to provide better stability in power
generation for the load as shown in the figure below:
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Fig. 1 Wind farm smart grid system structure consisted of 4 wind turbines, a load, and a fuzzy logic controller.

Alnasser et al. aimed at improving the communication between smart grid sectors by implementing
a secure routing scheme based on fuzzy logic trust model. Kaile et.al implemented a smart metering
system in smart grid-based electricity consumption for the average consumption patterns in Chinese
residential neighborhoods. Zhao et.al reviewed the stability in multiple smart grid-based systems that
use the ANFIS fuzzy logic-based control, Zeng et.al review the smart grid-based system response to the
peak load demand in distributed systems using fuzzy logic data mining techniques. Wu et.al reviewed
the security measures taken by smart grid connections in order to prove the stability of the fuzzy based
control of the smart grid. Tiar et.al implemented a fault tolerant control system based on the neuro fuzzy
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logic control ANFIS and achieved voltage stability in the smart grid while Soetedjo et.al implemented a
wireless control of the smart grid based on the neuro fuzzy logic in order to control the voltage stability
in the grid. In this work we implement an IOT based monitoring system and fuzzy logic based control
system to monitor and control the loads and sources in the hybrid smart grid using the MATLAB simulation
toolkit SIMULINK and the TCP/IP/UDP modules to send and receive commands from one MATLAB proxy
to another. The rest of the paper is organized as follows: Section 2 is where we explain our model and
implementation of that model, Section 3 is where we simulate our model and record the results obtained.
Section 4 is where we conclude our work and put a future scope into perspective.

2. PROPOSED METHOD

We implement our scheme by modelling a simulation of a smart grid inside MATLAB using the various
tools available in the MATLAB SIMULINK modules, then we create a visualization of every status of every
component in that grid to send and receive from one MATLAB to another using the UDP module as
shown in the figure below:
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Fig. 2 Proposed smart grid and component status visualization.

2.1 Smart grid control using fuzzy logic

Fuzzy logic is a mathematical approach to computing the level of truthiness in a Boolean value rather than
using the conventional TRUE/FALSE approach, in this model we propose a fuzzy based control system to
control the load demand and source generation in our smart grid in order to achieve voltage stability, the
figure below figure 3 shows the general approach to the defuzzification method in a fuzzy logic controller:
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Fig. 3 General implementation of fuzzy logic.

The fuzzy logic control system controls the power sources generation and the switching between these
sources, if one source fails to provide power, the fuzzy controller switch to the power source with the same
power generation in order to achieve stability, the fuzzy controller controls the overall switching (on/off)
in a power source thus controlling every aspect of the power generation, the hybrid smart grid system
include sources of conventional energy sources and some renewable energy sources such as battery and
solar PV array, the figures below figure 4 shows the PV array simulation in MATLAB and figure 5 shows
the space vector pulse with modulation voltage control of the PV array power generation.
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Fig. 4 Matlab implementation of the PV array.
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Fig. 5 SVPWM voltage control of the PV array.

While the figure below figure 6 shows the battery power source implementation in MATLAB and the
monitoring scopes of the battery status:
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Fig. 6 MATLAB implementation of the Battery power source.

2.2 I0T based monitoring system

In order to achieve better control over the smart grid we must have a dynamic view and monitoring of the
overall status of every aspect of the smart grid, this can be achieved through the power of IOT systems,
we implement our 10T system by sending the visualization of the smart grid status to a receiver device
that acts as a monitor for the system, we achieve that by using the UDP/IP modules inside MATLAB, where
we set an IP for the communication between devices, and send data from one MATLAB to another, the
other device receives the data and present it in a scope, the figure below figure 7 shows the UDP module
inside MATLAB while figure 8 shows a practical implementation of that module:
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Fig. 7 Matlab UDP send and receive module.
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Fig. 8 communication between windows where one acts as a sender (control) and
the other acts as a receiver (monitor).

3. SIMULATION AND RESULTS

In order to evaluate the efficiency of our model we must monitor the performance of the grid in multiple
cases, one case being the performance in normal conditions where all the loads receive power and all the
source work normally, and another case where there are faults and errors in a source or a load demand
or both, the figure below figure 9 shows the stability of the voltage flow in the busses.
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Fig. 9 Smart grid performance under normal conditions.

As seen in the figure 9 above, the stability is volatile in the first stage of the power generation, because all
the sources generate power at once and all the loads demand power, but when the fuzzy logic respond
to that generation/demand, the controller achieved voltage stability, the figure 10 below further shows
the stability of the voltage in a bus:

Fig. 10 Voltage stability in the bus before and after the fuzzy logic control.

Lets take the other case where one power source fails to generate power yielding a gap in the power
generation and the voltage stability, lets take for example a fail in the fuel generator, the fuzzy logic control
acts fast and increase the power acquired from the solar PV array battery to compensate for the gap,
the figure below figure 11 shows the voltage flow as it drops in the fossil fuel generator bus in the first
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yellow line, and increase in the battery bus in the middle yellow line, while the last yellow line shows the
stability in the load demand bus, we can see that it was not effected by power fluctuation thus proving
the effectiveness of our model.

Fig. 11 Voltage stability and fluctuation in the fossil fuel, battery and load demand busses.

4. CONCLUSION

Smart grid improvements occur on two aspects: improvements on the assets connected to the smart grid,
and improvements on the communication method used in the smart grid. In this paper we improved the
two aspects of the smart grid by implementing a control and monitoring system for the hybrid smart
grid using fuzzy logic and 10T, we simulated a smart grid inside MATLAB and performed a fuzzy based
control operation on the smart grid considering multiple cases of normal and abnormal conditions,
then we monitored the performance of the fuzzy control using the UDP module to send and receive the
visualizing the grid status. In the future we suggest using a clustering algorithm to segment the grid and
classify the appropriate load demand and the power flow in the grid.
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Abstract

People make up their minds in accordance with the information that they have in hand. If they have the right
information the decision will be right otherwise it will be inaccurate. Information can be created on demand,
which means when information is needed it should be created as soon as possible. We can ask ourselves
“What is the information?” If it is going to help me make my mind, | have to define it. Information can be
defined as processed data. Data itself means raw information, while information is the form of meaningful
data. In this study we are presenting how to build our data base to save information in correct form to create
useful information. (Kurnaz and Basar, 1991)

Keyword: Database, Information, Data

VERITABANI OLUSTURMADA, KULLANICI GORUSLERININ
BIiLGISAYAR PROGRAM iLE OTOMATIK BUTUNLESTIRILMESi

Ozet

insanlar kararlarini ellerinde bulunan bilgiye gére verirler. Eger eldeki bilgi dogru ise verilen karar da dogru
olur, degilse karar yanlis olur. Bilgi ihtiya¢ duyuldugu anda elde edilmelidir. Bunun anlami bilgi ihtiyag
duyuldugunda hemen tretilmelidir. O zaman kendi kendimize bilgi nedir? sorusunu sorabiliriz. E§er karar
vermeme yardim edecekse bilgiyi tanimlayabilmeliyim. Bilgi islenmis veri olarak tanimlanabilir. Veri ise
islenmemis bilgi olarak tanimlanabilir. Detayli agiklama takip eden paragraflarda verilmektedir. Bu calismada
biz veritabanimizi nasil olusturalimki veriyi dogru formatta saklasin ve ihtiya¢ duydugumuzda istedigimiz
bilgiyi bize dogru olarak Uretebilsin.

Anahtar Kelimeler: Veritabani, Bilgi, Veri



SEFER KURNAZ, ERDEN BASAR

1. INTRODUCTION

We can save our data in different ways and in different formats, such as in files and in databases. We are
not going to explain file system here, although they are used in database management system. There
are different types of database management systems that can be used by the users to process their data.
One of them is relational database management system. In relational database management system all
entities are shown as tables. We can define a table as an entity set. A student table can be given as an
example that composed of “Number’, “Name,” and “Address”. This does not mean this table is ready to
be part of the database and is ready to be used by the users. We have to apply some process on tables
before creating them in database. Before explaining these process lets make some general definitions.
(Kurnaz and Basar, 1991)

a. Entity: It is an object that can be separable at least one feature from the other objects. As an example;
a student is different from an instructor. Instructor teaches and student is a learner who learns what has
been taught.

b. Attribute: It is a field of an entity. Number is an attribute of student.
c. Key: is the unique attribute value in the database.

d. Cardinality: The numbers of rows or records in a table.

e. Degree: The number of attributes in a table.

The records that composed of the entities data are saved in files on hard disk. As an example we can save
student records in file called “Student” and the course records can be composed in a file called “Course”.
When information is requested, an SQL command dealing with that information is written and executed
in the database.

In order to create correct information, tables in database must satisfy canonical form conditions. Before
creating a database each table should be tested in accordance with normal form rules. Table called
“Instructor Course” as shown in Fig.1 is going to be used while we are explaining normal form rules. Now
we can start to define normal forms and explain what we are talking about.

It will be good to explain table “Instructor Course” column names, before starting. Instructor Course: The
name of Instructor Course Table,

InsNo: Instructor Number,
InsName: Instructor Name,
Address: Address,

Plate: Plate number of Address,
CrsNo: Course Number,

CrsName: Course Name.
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InstructorCourse
InsNo  InsName  Address Plate CrsNo CrsName
Che1 Chemistry
1956  John Bonn 888
His1 History
1937 Mary Bonn 888 His1 History
1955  Smith Paris 999 Phy1 Physics
1959 Rose Bern 777 Javi Java
Fig.1 General Table
2. NORMAL FORMS

2.1. First Normal Form (1NF)

TNF: A relation R is in the first normal form if and only if all underlying simple domains contain atomic
values only. (Date, 1990)

The table presented in Fig.1 doesn't contain this rule. First record is different than the others. Its all fields
are not atomic. This table must be modified and all cells must have atomic data, otherwise it can not be
created in database. The updated structure of Fig.1 is shown in Fig. 2.

InstructorCourse

InsNo InsName Address Plate CrsNo  CrsName
1956 John Bonn 888 Chel Chemistry
1956 John Bonn 888 His1 History
1937 Mary Bonn 888 His1 History
1955 Smith Paris 999 Phy1 Physic
1959 Rose Bern 777 Javi Java

Fig.2 A able is in TNF

Table in Fig. 2 is in TNF. Each cell has atomic element. In another words each field has an atomic value.
The record “InsNo=1956" is doubled. We have solved 1NF problem but now we have another problem.
Although in Fig. 2 TNF cannot be created in database.

To satisfy 1NF requirements are not enough to be created in database. In order to create database each
table must satisfy “Insert’, “Delete” and “Update” anomaly tests rules. Let's apply these anomaly rules in Fig.2

a. Insert Anomaly Test.
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Suppose we want to hire a new Instructor “1980, Sue, London, 555’ but we want to assign course to her
at the beginning of the semester. Since primary key is composed of InsNo and CrsNo, we can not write
her record to table. We have insert anomaly. Let’s look from course side. If we want to open a new course
and if we don't have anybody that teaches this course, we can not write course data to database. The
primary key or its parts can not be null.

b. Delete Anomaly Test.

Suppose we want to delete record (1955, Smith, Paris, 999) from database. This record can not be deleted
by itself. Record (phy1, Physics) will be deleted with it. This is not normal. If we delete record, we will loose
the data dealing with physics course. This is deletion anomaly. In real life when an instructor fired, the
course information does not change.

Let’s look from course side. Suppose the record “Jav1, Java” is requested to be delete from the table. At
that time record “1959, Rose, Bern, 777" is going to be deleted from the table also. We just wanted to
delete “Jav1, Java” record from database. We didn't want to delete instructor’s record. This is a deletion
anomaly. This anomaly should be prevented.

¢. Update Anomaly Test.

Suppose record “1956, John, Bonn, 888" owner of “John” moved from “Bonn” to “Bern”. At that time, we
are going to update more than one record. This is an “Update Anomaly". As presented in Fig.2 where we
have “Insert, Delete and Update Anomaly” conditions. That means this table is not suitable to create in
database. We have to modify it and have it obey the normalization rules. TNF rules is not enough for a
table that can be created in database. Let’s define second normal form and apply its rules.

2.2. Second Normal Form (2NF)

Second Normal Form (2NF): A relation R is said to be in 2NF if and only if it is TNF and the nonkey attributes
are fully functionally dependent on the primary key. (Date, 1990)

Let’s apply this rule to the table in Fig.2. In order to do this, we first draw the functional dependency
figure as seen in Fig.1 of this table.

Fig. 3 Functional drawing of table in Fig.2(Martin, J. 1977)
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Functional dependency diagram uses bubbles and arrows to show functional dependencies. As you see
in Fig.3 each attribute is located in a single bubble. Only combined primary key is located in a single
bubble InsNo its components. The arrow lines are drawn from primary key group to other attributes.

Primary key or primary key group must functionally determine nonkey attributes. Another way of saying,
nonkey attributes must be functionally dependent on primary key or primary key group.

Fig.4 Unsuitable functional dependencies(Martin, J. 1977)

In our example as shown in Fig.4, primary key is composed of two attributes. Each nonkey attribute must
be functional dependent to this primary key group or this primary key must functionally determine these
non key attributes.

When we look at Fig.4, we can see that there is no fully functional dependency between primary key
and “InsName”. To reach “InsName” we don't need all primary key. “InsNo’, part of primary key, is enough
to reach it. It means “InsName” is partially depend on primary key

We can see the same situation between “CrsNo” and “CrsName”. We don't need primary key to reach
“CrsName”. “CrsNo” is enough to reach “CrsName”. It means that “CrsName” is partially dependent to
primary key. “CrsName” is not fully functionally dependent to primary key.

Now we have to modify Fig.4 and make it suitable to 2NF rules. In order to do this, we have to define
two different entities. Fig.4 is composed of two different entities. These are: “Instructor (Ins)” and “Course
(Crs)". Let’s divide this figure in two sub figures.

(b.Crs)

Fig.5 functional dependencies of “Ins” and “Crs” tables(Martin, J. 1977)

In Fig.5 we have two different functional dependency diagrams. One of them is for Instructor (Ins) and
the other is for Course (Crs). “Crs” diagram satisfy the requirements of 2NF. Depending on these two
diagrams we can recreate table in Fig.2 as presented in Fig.6. Fig.6 is the recreated form of Fig.2. As you
see Fig.6 will be revaluate for functionally relationships. In fig.6 “Ins” is the abbreviate form of instructor,
Crs is the abbreviate form of courses.
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Ins Crs
InsNo InsName Address Plate CrsNo CrsName
1956 John Bonn 888 Che1 Chemistry
1937 Mary Bonn 888 His1 History
1955 Smith Paris 999 Phy1 Physic
1959 Rose Bern 777 Jav1 Java

Fig.6

Now we can apply normalization rules on these two tables in Fig.6. If they satisfy the condition of
normalization rules we can say these tables are in canonical form and they can be created in database. Let’s
draw their functional dependency drawings. As we can see in Fig.5 "b.Crs” diagram satisfies normalization
rules. But “Ins” diagram should be rearranged to satisfy normalization rules.

(a.Ins)

Fig.7 functional dependency diagram of table “Ins” (Martin, J. 1977)

If we look at Fig.7, we can see different situation. Though “Address”is not a primary key or a part of primary
key, it defines “Plate”. We can say same thing about “Plate”. “Plate” can define “Address” as it is not primary
key or part of primary key. Now we define 3NF and adopt this structure to 3NF rules.

2.3. Third Normal Form (3NF)

A relation ‘R’ is said to be in 3NF if then else it is in 2NF (and every determination is a primary key) and
every nonkey attribute is nontransitively dependent on primary key. (Date, 1990)

T O 0O || @TEO-30O

7\

2 >O® ©@—=©

Fig.8 Fully Functional Fig.9 Partially Functional Fig.10 Fully Functional
Dependency Dependency Dependency
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If we look at Fig.8 we can see three bubble and three attributes. This figure shows fully functional
dependency. Fig.8 is satisfying 3NF rules. In Fig.9 we can see three bubbles and three attributes.

u_n

Attribute “a” functional define attributes “b” and “c”. But “b” and “c” defines one of the others. Fig.9 does
not satisfy 3N rules. If we convert Fig.9 to Fig.10 we get new structure that satisfies 3NF rules. Now we
can modify Fig.7 and get Fig.11

InsN —#(Qa_ Plail [ | Pate HEddredd

o me

Fig.11 functional dependency diagram of table “Ins” (Martin, J. 1977)

In accordance with Fig.11 the new relation can be seen in Fig.12

Ins Address

InsNo InsName Plate Plate City
1956 John 838 838 | Bonn
1937 Mary 888 999 | Paris

1995 Smith 999 777 | Bern

1959 Rose 777

Fig.12 New Functional dependencies

Fig.12 can supply 3Nf rules. Now we can show the latest form of our original relation as seen in Fig.13

Ins Address Crs

InsNo | InsName | Plate City Plate CrsNo CrsName
1956 | John 888 Bonn 888 Che1 Chemistry
1937 | Mary 888 Paris 999 His1 History
1995 | Smith 999 Bern 777 Phy1 Physic
1959 | Rose 777 Javi Java

Fig.13 Canonical Form Of database
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2.4. Boyce-Code Normal Form (BCNF)

BCNF BOYCE —CODD NORMAL FORM: A relation R is said to be in BCNF if there exist no dependency
FROM nonkey attribute to the key attribute or to any part of the key attributes. (Date, 1990)

Let’s give an example. Suppose in a computer engineering division each instructor is teaching only one
course. Each course can be taught by more than one instructor. A student can get a course with only one
instructor. Example table is seen in Fig.14.

SCT(Student, Course, Teacher)

Student Course Teacher
Sue Mathematics Prof. Day
Sue Physic Prof. White
Michael Mathematics Prof. Day
Michael Physic Prof. Blue

Fig.14 Student, Course, Teacher
Let’s draw functional dependency diagram of this relation.

Both student and course defines the Teacher. But teacher by itself define course. Teacher is not a key but
it defines part of key. To prevent this anomaly, the relations must be updated.

There are more normalizations rules. We have just explained a few of them and show how anomaly
situations can be prevented. These kinds of studies are done by database administrators. (Korth, H.F,
Silberschatz.A, 1991) and (McFadden.F.R, Hoffer.J.A, Prescott.M.B 1999)

As you can see to create canonical form of database is not easy job and it is drudgery and boring. (Martin,
J.1977)

An application program can be developed to do all these studies automatically. If anyone wants to add
a new entity to current structure or delete an existence entity from database will be very easy. Since all
process will be applied by application program, there won't be any difficulty.

3. CONCLUSION

In these days, information is the most important thing in human'’s life, to make up their minds. Correct
information help humans to make up right decision. Wrong information will not help them to give
correct decision. Depending on the development of internet the amount of data generation in increasing
exponentially. To save huge data and process it is becoming impossible for the database administrators
to process it manually. (Kurnaz and Basar, 1991)
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Some application software must be developed to be used by the database administrators. Developing
a database manually is drudgery and boring. Application program can help automate the processes
explained in this article. The purpose of this article is to point out the difficulties in database creation and
the possible solution by creating an application to process the data efficiently. In the future it is hoped that
these kind of application programs number will be increased. Different types of data mining application
software are available, but their purposes are different than the software we mentioned in our article.
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OzZET

Su, insanlarin yasamini stirdtrebilmesi icin vazgecilmez bir yere sahip olmasina ragmen, yapilar icin olumsuz
etkileri olan, tahrip edici bir maddedir. Yapilarda en biiytik dayanima ihtiya¢ duyulan yerler temel ve bodrumlar
olmakla birlikte, yapilara en biiyik zarari veren sular, temel ve bodrumlari etkileyen yer alti sularidir. Bu
sebeple, yapilarda yer alti suyuna karsi koruma sistemleri uygulanmalidir. Eger gerekli calismalar yapilip, tedbir
alinmaz ise, yer alti sulari cesitli sekillerde yapiya etki eder ve zamanla yapida olumsuz durumlara neden olur.
Yapilmayan veya yanlis yapilan su yalitim uygulamalari, yapt dmriinii 6nemli derecede azaltmakta, insan
glivenligi ve sagligini tehdit etmekte, yapi glivenliginde geri dontisii olmayan sorunlara neden olmaktadir.
Bu nedenle, yapilarda yer alti suyuna karsi yapilan koruma sistemlerinin neler oldugu, sistem 6zellikleri,
kullanim alanlari ve esaslari ele alinmistir. Bu dogrultuda, su yalitim uygulamalarinda kullanilan malzemeler
siniflandirimis, 6zellikleri, uygulama usul ve kaideleri anlatilmistir. S6z konusu bu ¢alisma, malzeme siniflarini
ve kullanim alanlarini 6grenmede yardimci olabilecek, dogru su yalitim uygulamalarinin ve malzemelerinin
tercih edilmesine kati saglayacaktir.

Anahtar Kelimeler: Yer alti suyu, Temel ve Bodrum, Su Yalitimi, Malzeme, Korozyon

INVESTIGATION OF APPLICABILITY AND SAFETY OF CONSERVATION SYSTEMS
AGAINST UNDERGROUND WATER IN BUILDINGS

ABSTRACT

Although water has an indispensable place for people to survive, it is a destructive substance that has negative
effects for structures. Although the places that need the greatest strength in the structures are the basics
and basements, the water that does the greatest damage to the structures is the groundwater that affects
the foundations and basements. For this reason, underground water protection systems should be applied
in the structures. If necessary studies are carried out and precautions are not taken, groundwater affects the
structure in various ways and causes adverse situations in the structure over time. Waterproofing practices
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that are not made or miscarried significantly reduce building life, threaten human safety and health, cause
irreversible problems in building safety. Therefore, what protection systems against groundwater systems,
system characteristics, uses and principles are discussed in the structures. Accordingly, the materials used
in waterproofing applications are classified and their characteristics, application procedures and bases
are explained. This study will help learn material classes and uses and will soliden the choice of accurate
waterproofing practices and materials.

Keywords: Groundwater, Building foundation and Basement, Water isolation,, Material, Corrosion

1. GiRiS

Yapi 6mr, projelendirme, uygulama ve bakim olmak tizere (i¢ ana unsura baghdir. Dogru projelendirilip
uygulanan ve yapi dmri boyunca gerekli bakimlari yapilan binalar uzun yillar boyunca saglikli bir sekilde
hizmet edebilmektedir.

Yapilarda, projelendirme, uygulama ve kullanim asamalarin da karsimiza ¢ikan ve yapilarda olumsuz
tesirlere neden olan en 6nemli etkenlerden biri de sudur. Yapilarda suya karsi dnlem alinmadidi taktirde,
glvenli, saglikli, konforlu ve uzun émdrli bir yapidan s6z edilemez (Gel, 2007). Su, yapilarda ;

- Yaguslar

- Yer alti sulan

- Sizinti sulari, toprak nemi

- Yapi icerisindeki su

- Su buharinin yogusmasi ile karsimiza ¢ikar.

Suyun, belirtilen sekillerde yapiy1 olumsuz etkilemesi, suya karsi alinan énlemler ve yapilan uygulamalar
sayesinde 6nlenebilir. Bu uygulamalara, su yalitimi adi verilir. Su yalitim uygulamalarinda dikkat edilecek
onemli unsur, dogru teshis, dogru zemin hazirlidi, dogru malzeme secimi ve uygulamasidir.

Yapilara cegsitli sekillerle etki eden su ve nem, tasiyici elemanlarda korozyon meydana getirir, donatilarda kesit
ve dayanimin biiylik oranda azalmasina neden olur (Naimi and Celikag, 2010). Yapilan ¢alismalar sonucu,
su yalitimi olmayan yapilarda, kullanilan demirler 10 yil gibi kisa bir stirede tasima kapasitesinin %66'sini
kaybettigi ortaya ¢ikarnlmistir. Bu nedenle dayanimini kaybeden yapi, kullanim émriinii tamamlayamaz
(Coskun, 2012).

Tirkiye, deprem kusad tlkesidir ve niifusunun %95'i deprem bolgesinde yasamaktadir. (Birinci, 2013). Su
yalitimin olmadigdi ve suya maruz kalan bir yapida 10 yil icerisinde dayaniminin biyik bir kismini kaybeden
yapl, depreme karsi beklenilen performansi gdsteremez. Bu bilgiler 1siginda, suyun yapilarda olusturdugu
olumsuz etkilere karsi dnlem alinmasi, hayati bir 5neme sahiptir.
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17 Agustos 1999 Gélciik depremi sonrasi, IBB tarafindan hazirlanan rapora gére, 55 bin konut incelenmis,
bu konutlarin %64'linde korozyon etkisiyle hasar meydana geldigi tespit edilmistir (Bitiider, 2014). Bu
rapora gore, yapilarda meydana gelen hasarlarin en blytik nedenini korozyon olusturmaktadir. Bu nedenle,
su yalitim yonetmeligi, deprem yonetmeligi kadar dikkate alinmali, uygulanmali ve kontrol edilmelidir.

1.1 Calismanin Amaci ve Kapsami

Bu calismadaki amag, yapilan su yalitim uygulamalari ve kullanilan malzemelerin uygulanabilirligini
incelemektir. Bu sayede, yer alti suyunun olumsuz etkilerinden kurtulmak icin dogru su yalitim uygulamalarinin
ve malzemelerinin tercih edilmesine kati saglamaktir.

Bu amacla, yer alti suyunun fiziksel ve kimyasal etkilerine karsi yapilabilecek su yalitim uygulamalarinin
neler oldugu, hangi malzemelerin ne sekilde kullanildigy, yer alti su yalitim uygulamalarinin glivenligi ve
onemi irdelenmistir.

1.2 Literatiir Calismasi

Literatlr taramasi yapildiginda, yapilan calismalarin sinirli oldugu ve yer alti suyuna karsi yapilan su
yalitim uygulamalarinin dneminin yeterince anlatilamadigi ve 6nemli bir yere sahip oldugu bilincinin
olusturulamadigi gézlemlenmistir.

Oymael (1997) kitabinda, suyun yapilara etkime sekillerini ve neden oldugu hasarlan aciklamaktadir. Ozellikle
temellerde ki su yalitim uygulamalarinin telafisinin olmadigini ve uzmanlik gerektirdigini anlatmaktadir.

Tekin (2003) yiiksek lisans tezinde, yapi elemanlarinda su ve isi etkisini incelemis, malzeme sec¢iminin
de tasarimin bir parc¢asi oldugu, dogru uygulama ve malzeme seciminin, yapin ekonomik dmrin
tamamlamasinda dnemli bir etken oldugu belirtilmistir.

Ekinci ve Yildinm (2004) calismalarinda, toprak alti su yalitim uygulamalarinin 6nemi ve karsilasilabilecek
sorunlari anlatmiglardir. Buna karsi yapilabilecek uygulamalar hakkinda bilgi verilmistir. Temel ve bodrumlarin
stirekli su ve neme maruz kaldiklarindan, su yalitimi uygulamasinin dnemine dikkat ¢ekmislerdir.

Simsek (2005) yiksek lisans tezinde, yapinin yer alti sularina karsi uzun émdirlii olabilmesi icin, zeminin
de yapi kadar 6nemli oldugu anlatilmistir. Yapinin, zemin ile temesin da yer alti sularinin olusturdugu
korozyonun 6n plana cikarak yapinin dmriind kisalttigi vurgulamistir.

Avlar (1999) bildirisinde, canlilarin yasamini stirdiirebilmesi icin ve yapilarin insaa edilebilmesi icin gerekli
olan suyun, yapilarin tamamlanmasindan sonra zararl bir madde haline gelebilecegi vurgulanmistir.
Suyun olusturacagi zararlar kent ve yapi 6lceginde incelenmis, olusum nedenleri ve dnleme uygulamalari
irdelenmigstir. Bu sayede kullanicilar agisindan sonuglari ve dnemi vurgulanmistir.

Birinci (2013) calismasinda, tilkemizin deprem kusaginda oldugu ve niifusunun neredeyse tamamimin
depremiile i¢ ice yasadidi vurgulanmistir. Bu dogrultuda ilcelerin durumu ve mevcut yapi stogu ele alinmis,
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kentsel doniisiim mevzuati ve mali politikalarin &nemi ortaya konmustur. Son 50 yildaki yapilarin duruma
g6z oniinde bulundurularak kentsel donlsim gerekliligini vurgulamistir.

Oymael (2001) kitabinda, genel anlamda su yalitimi ve su yalitim malzemeleri hakkinda bilgiler vermistir.

2. YAPILARDA YER ALTI SUYUNA KARSI YAPILAN KORUMA SiSTEMLERI

Su canlilarin hayatin devam ettirebilmesi icin vazgecilmez bir kaynaktir. Yapilar icin ise bu tam tersidir. Su,
yapinin dmriind ve kullanim kalitesini dogrudan etkileyen énemli bir unsurdur. Bu yiizden yapilardaki su
yalitimi konusu hayati &neme sahiptir.

Su yalitimi, yapinin tasarimindan itibaren diistiiniilmesi ve hesaplanmasi gerekilen dnemli parametrelerden
birisidir. Suyu, yapidan uzaklastirmak ve giivenli bir yalitimi saglamak icin, yapinin su ile temas edecek
veya edebilecek elemanlarin belirlenmesi, bu dogrultuda tasarlanmasi ve kullanilacak malzemelerin
secilmesi gerekmektedir.

2.1.Yer Alti Sularina Karsi Yalitim ve Uzaklastirma

Yer altinda iklim ve arazi yapisina gore, birikme suyu, yer alti suyu, kapiler su ve bosluklardaki su buhari
bulunmaktadir. Bu sulara karsi dnlem alinmadan 6nce, yapinin hangi amagla kullanilacag, su yalitim
tedbirleri ve planlamasi yapinin dizayn asamasinda belirlenmis olmasi gerekmektedir (Akincittirk, 2001).
Bu planlamayi yapmadan 6nce ise, arazinin zemin etiidleri yapilarak, zeminin su gecirimliligi ve yer alti
su seviyesi bilinmelidir.

Yer alti sulari, sizinti sularin gegirimsiz tabakalarda birikmesi sonucu olusur ve mevsimlere gore farkhlik
gosterir. Bu ylizden yapinin tasarim asamasinda, yer alti su seviyesinin en yliksek oldugu degerler dikkate
alinmalidir. Ayrica yer alti su seviyesi gibi su rejiminin ve debisinin de degisebilecedi unutulmamalidir.

2.1.1 Temel ve Bodrumlarda Su Yaltimi

Temel ve bodrumlarda ki su yalitimin amaci, yapiyr sudan korumakla beraber, toprakta bulunan kimyasal
maddelerden de yapiy1 korumaktir(Akyol, 2008). Yagis sulari yer cekimi etkisiyle sizarak alt tabakaya iner,
gecirimsiz tabakaya ulastiginda yer alti suyunu olusturur. Yer alti sulari, kilcal bogluklardan yer ¢ekimine ters
dogrultuda hareket ederek kapiler sulari olusturur ve yapiyi kilcaklik yolu ile etkiler (Ekinci ve Yildirim, 2004).

Temel ve bodrumlar, yapinin tim agirhgini tasididi icin korozyona karsi en iyi korunmasi gereken yapi
bolumleridir. Yer altinda kalan temel ve bodrumlar, zemin oturmalari ve deprem etkisiyle en ¢cok gerilmeye
maruz kalan elemanlardir. Suyun etkisine maruz kalan temel ve bodrumlar da donatilar, korozyona ugrayarak
paslanarak ctiriimeye baslarlar ve tasiyici 6zelliklerini yitirirler. Sonraki asamalarda yapi elemanlari suya
karsi korunmaya calisilsa da bu ¢iriime etkisi durdurulamaz (Akyol, 2008).
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Ulkemiz, deprem kusaginda olan bir tilkedir. Deprem sonrasi hasar géren yapilarda yapilan calismalarda, su
ve nemin getirmis oldugu korozyon etkisinin, hasara neden olan en 6nemli etken oldugu ortaya ¢ikmistir.
Yapilan bolgesel calismalar neticesinde yikilan yapilarin %67’ si, korozyon sebebiyle yikildidi tespit edilmistir.

Ozellikle yer alti yapi elemanlari olan temel ve bodrumdaki korozyon etkisi oldukca fazla olmustur (Tekin,
2010).

Temel ve bodrumlari, suyun zararli etkilerine karsi korumak ve uygun su yalitimini uygulamak uzmanlik
gerektiren bir istir. Bu elemanlarda yapilan su yalitimi geri déniisii mimkiin olmadigindan dolay: titizlikle
yapilmalidir ve drenaj sistemleriyle desteklenmelidir. Drenaj, yalitim uygulamasini zorlayacak basinci
azalttigi gibi, uygulama yapilacak alaninda kuru kalmasina neden olabilmektedir. Ancak drenaj sistemleri
tek basina yeterli degildir ve su yalitim uygulamasi yerine gegmez (Oymael, 1997).

Temel ve bodrum yalitiminin en 6nemli 6zelligi, telafisiz olmasi ve hata kabul etmemesidir. Bu nedenle
yalitim uygulamasi belirlenirken, temel tipi, arazi yapisi, bitisik-ayrik nizam olmasi, yagis rejimi, yer alti su
seviyesi, gibi detaylar belirlenmeli ve ¢6zlime kavusturulmalidir (Aksz, 1995).

Yer alti sularini

- Basingli Su

- Basingsiz Su

- Toprak nemi (Zemin rutubeti) olmak lzere 3 sekilde inceleriz.

Yer alti suyundaki durumlara gore yalitim ve korunma énlemleri farklilik gosterir.

Yalitim 6nlemleri alinmadan 6nce, zemin cinsine ve su duruma gore, suyu yapidan uzaklastirici ve suyun
miktarini azaltici drenaj sistemleri de uygulanabilir.

Cizelge 2.1 Yer alti sulari toprak alti yapi elemanlarinin iliskisi.

Cok Gegirgen Zeminler Nem Yapmayan Zemin
Yer Alti Su Seviyesi Kapiler Su -
L Drenajli Sular
Ustli Temel ve Perde Sizinti Sulan Az Gegirgen Zeminler
Drenajsiz Biriken Basingh Su
Yer Alti Su Seviyesi . . L
Yer Alti Suyu TUm Zemin Ve Yapi Tipleri Distan Basingli Su
Alti Temel ve Perde

Yer alti sularina karsi yapilan yalitimlar, yer tsttinde yapilan yalitimlardan farkl olarak cogu defa hata kabul
etmez, onarimi, diizeltimi veya yeniden yapilmasi miimkiin olmaz. Bu ylizden yer alti yalitiminin titizlikle
ve 6zenle yapilmasi gerekir (Gel, 2003).
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2.1.2 Toprak alt1 tahliye (drenaj) sistemleri

Drenaj, yagmur ve kar gibi yer Ustu sularinin ve yer alti sularinin kontrol altina alinmasi, yapidan uzaklastiriimasi,
toplanmasi ve yer alti su seviyesinin dusirilmesi icin yapilan sistemlerdir. Drenaj (tahliye) sistemlerin asli
gorevi, yer alti sularini tahliye ederek, yapiya etki eden yer alti suyunun basincini azaltarak yapinin zemin
Uzerinden dengede kalmasini ve yapi ¢evresindeki yer alti neminin disurilmesini saglamaktir. Titizlikle
yapilan drenaj calismalari, bodrum katlardaki nem problemini ortadan kaldirir, yapiya uygulanan hidrostatik
basinci ve don etkisinin olumsuzluklarini ortadan kaldirir. Drenaj sadece yapidaki etkileri dnlemek icin
degil, cevredeki sel ve toprak kaymalarini 6nlemek icinde yapilir.

Yapinin konumlanma sekli ve arazi egimi drenaj icin dnemlidir. Eger arazi egimli ve temel alti gegirimsiz
bir tabakaya sahip ise sular gecirimli tabalardan gegip, temel altindaki gecirimsiz tabaka da birikmeye
baslar. Biriken sular yapiya hidrostatik basing uygular ve olumsuz etkilerine maruz birakir. Bu durumda
drenaj sistemini zorunlu hale getirir. (Simsek, 2005).

Gegici drenaj

Gegici drenaj sistemi, yapi drenaj ve yalitim sistemlerinin uygulanabilmesi icin, yer alti su seviyesi altinda
kalan imalatlar icin yapilir. Yapinin, temel ve bodrum katlarinin suyun olumsuz etkilerine maruz kalmamasi
icin uygulanir (Nam, 1997:96).

Gegici drenaj sistemi, suya karsi alinan tim onlemler bittikten sonra uygun sekilde kapatiimalidir. (Ertem,
2002:244).

Kaliai drenaj

Yapinin, gecirimsiz bir tabaka tizerine kuruldugu, yer alti su seviyesinin altinda olan ve yillik yagis miktarinin
fazla oldugu bolgeler icin, suyun yapi dmri boyunca tahliye edilmesi gerekir.

Drenaj sisteminde su, toprak atina ve Ustiine konulan yatak ve dikey drenaj borulariyla tahliye edilir.
Sistemin devamli olmasi icin drenaj elemanlarinin calisma sekilleri bilinerek hareket edilmelidir.

3. SU YALITIM MALZEMELERI VE UYGULAMALARI

Su yalitim uygulamalari icin kullanilacak yontemler ve bu yontemlere gore belirlenecek olan malzemeler,
projeye baslanmadan belirlenmeli ve yapi insasi sirasinda uygulama sirasi geldiginde, uygulama teknigine
uygun bir sekilde titizlikle uygulanmalidir. Su yalitimi, proje 6ncesi veya uygulama yapilma asamasinin
oncesinde planlanamamasi ve gerekli aragtirmalarin yapilamamasi, yanlis sistem ve malzemenin segilmesi
sonucunda yeterli olmayabilir, yapinin dmrii boyunca sorunlara neden olabilir. Bu sorunlar neticesinde,
yap!1 hizmet siiresince sorunlari devamli artar, beklenilen kullanim siiresini tamamlayamadan hizmet disi
kalabilir.
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Su yalitim uygulamalarinda, dogru yalitim sistemi ve yalitim malzemesi secimi yani sira, uygulanan iscilik
kalitesi ve uygulama teknigi énemli bir etkendir. Uygulama hatalan ve kalitesiz issizlik, yanhs yontem
ve malzemeyle birlestiginde, suyun vermis oldugu hasarlarla ilgili stirekli bakim onarim gerektirecektir.
Bu da malzeme ve iscilikten 6diin vermenin ve ucuza kagmanin pahaliya mal olacagini gostermektedir.

Yapilarda uygulanan su yalitim yontemleri yapisal ve ylizeysel olarak ikiye ayrilir. Yiizeysel su yalitimi temel,
yapisal su yalitimi ise yardimci niteliktedir.

Bir diger uygulama siniflandirma bicimi de pozitif ve negatif seklindedir. Pozitif yalitim suyun oldugu yani
yapinin dis tarafindan uygulanirken, negatif yalitim suyun olmadigi yani yapinin i¢ tarafindan uygulanir.
Pozitif su yalitim uygulamasi suyu yapi elemanlarindan direk uzaklastirirken, negatif su yalitim uygulamasi
ise yapinin kullanimindaki rahatsizligi gidermek ve suyun i¢ kisimlarda gorlinmemesi amaciyla yapilan
uygulamadir. (Tekin ve digerleri, 2015:79).

Su yalitim malzemeleri:

- Slirme (puskurtme) tip su yalitim malzemeleri,

- Serme tip su yalitim malzemeleri,

- Dolgu tip su yalitim malzemeleri

Olarak (g tipte tanimlanabilir. Su yalitimi malzemelerinde, yukarida bahsedilen 3 tipte de temel prensip
olarak bosluk birakmaksizin suireklilik olacak sekilde uygulanmalidir.

3.1 Yiizeysel Su Yalitimi

Su yalitim malzemesi ile sizdirmaz bir tabaka elde etmek icin yapilan ve esas olarak pozitif yani yapi
disindan veya negatif yani iceriden uygulanarak sizdirmaz bir yiizey elde etmemizi saglayan sisteme
denir. Yiizeysel su yalitimi, cinsine ve Uretim sekline gore puskirtme (likit) ve 6rtli (membran) seklinde
uygulanir. Yiizeysel su yalitiminda esas olan, uygulanacak ytizeyin kullanilacak malzemeye uygunlugudur.

Asagidaki tabloda, yiizeysel su yalitim malzemeleri 6zetlenmistir.




SEPANTA NAIMI, ZAFER OZDEMIR

Cizelge 3.1 Yuizey su yalitiminda kullanilabilecek su yalitim malzemeleri.

Asfalt Soltsyon

Bitlim Esash Likit Malzemeler | Asfalt Emiilsiyon

Kreozot

Politiretan Esasli

Likit ve ince Siirme
Politireya Esasli

Tip Malzemeler Reaksiyon Esasli Malzemeler
Akrilik Esash
Strme Tip Su
Hibrit Esasli
Yalitim Malzemeleri
Elastik Stirme
Elastik Olmayan Stirme
Cimento Esasl Malzemeler Elastik Kaplama

Kalin Stirme ve Elastik Olmayan Kaplama

Kaplama Tipi

Malzemeler Tika¢ Harclari

Polimer Modifiye Edilmis Kalin Bitimlu Kaplamalar

Bitiim Esash Ortiiler

Serme Tip Su . . .
.| Plastik ya da Sentetik Esash Ortller
Yalitim Malzemeleri

Betonit Silteler

3.1.1 Siirme tip su yalitim malzemeleri

Su yalitim malzemeleri arasinda en ¢ok kullanilan ¢gesitlerden bir tanesi de stirme yalitim malzemeleridir.
Stirme yalitim malzemeleri, uygulanacak ylzeylere eksiksiz ve gegirimsiz bir tabaka meydana getirecek
sekilde malzemenin teknigine uygun olarak uygulanir. Stirme yalitim malzemeleri genellikle 2 veya 3 kat
seklinde uygulanir ve kurudugunda en az 1 mm gegirimsiz bir tabaka halini alir. Su yalitim uygulamalarinin
tamaminda oldugu gibi stirme yalitim uygulamalarinda da, siirme yalitimin yapilacadi yiizeyin hazir hale
getirilmesi, yapilacak olan su yalitiminda hayati 6nem arz etmektedir (izoder, 2006). Bu yiizden siirme
yalitim uygulamalarinda ytizey hazirliginda su hususlara dikkat edilmesi gerekmektedir;

- Tij delikleri uygun malzeme ile kapatilmalidir.
- Kose derz bolgelerine pah ¢alismasi yapilmali
- kink dokuk catlaklar onarilmali

- taslyici olmayan yuzeyler saglamlastiriimali

- puirlizstiz yuzeyler puriizlii hale getirilmeli

- tutunmay! onleyici boya, pas vb gibi tabakalar kazinmali (Akyol, 2008:20).
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Stirme yalitim malzemeleri uygulama asamasinda da su hususlara dikkat edilmelidir;

- Gerekli ise astar kullanilmali

- Ylizey temiz hale getirilmei

- Ortam sicakligina dikkat edilmeli

- Malzemenin tim yiizeylere homojen surilmesi saglanmali

- Malzeme kiirlenme asamasinda su,nem,toz ve giinesin direk etkisinden korunmasi gereklidir.

- Farkl malzeme gecisi olan yerlerde file veya kece ile kullaniimalidir.

3.1.1.1 Likit ve ince siirme tipi yalitim malzemeleri

Genellikle oda sicakliginda sivi haldedirler. icerisinde kullanilan malzemelere gére siniflandirilirlar. icerisinde,
bitiim, akrilik, politiratan, cimento, bitim-kauguk, politireya Uriinlerinden biri veya bir kag birlikte bulunabilir.

Malzemenin uygulandidi ylizeyde catlak, su basinci veya herhangi bir nedenden dolay1 cekme gerilmesi
olusuyorsa eger likit su yalitim malzemesi tasiyici 6zelligi olan malzemelerle birlikte kullanilmasi gerekmektedir.
Hareketli veya catlaklarin olusabilecegi yiizeylerde likit malzemeler genellikle tek basina yeterli olmazlar.
Likit malzeme uygulamalarinda kalinlik 2mm den az olmaktadir (Tekin, Diri, Bonfil & 2016: 202).

Bitlim esash likit su yalitim malzemeleri

Emiilsiyon ve solvent esasl malzemeler, standartlara (TS 103, TS113) uygun uretilmis astarlardir. Bitiim, sivi,
yari sivi veya kati halde bulunabilen yiiksek molekillii siyah renkli bir malzemedir. Bitiim kati haldeyken
isitihp akicr kivama getirilebilir ve sivi haldeyken yiizeylere yapisma 6zelligi ile tercih edilmektedir. Bitim
icerisinde, katran, zift ve petrolden Uretilen asfalt cimentosu bulunmaktadir ve bu 6zellikleri sayesinde su
yalitimi icin uygun bir malzemedir (Yildirim, 2012).

Kreozot

Kreozot, odun katranindan elde edilen ve icerisinde hidrokarbonlarin, krezollerin ve fenoliin bulundugu
bir sividir. Sedir ve ardicin yakilmasi ile meydana gelen odun katraninin yagli kismindan elde edilir. Siyah-
kahve renkli bir sivi olan kreozot, ahsap ve metallerin sivi yalitiminda astar olarak kullanilir (Tekin ve
digerleri, 2015:84).

Reaksiyon esasl likit malzemeler

Polimer esash akiskan malzemeler bu gruba girer. Bu tip malzemelerin ortak 6zellikleri ek yerlerinin
olmamasidir. Uygulamanin kaliteli olmasi icin yiizeyin dnceden hazirlanmis temiz bir ylizey olmasi gerekir
ve malzeme homojen bir sekilde strilmelidir. Bu tip malzemeler, uygulanan boélgede bir su gecirimsiz
katman olusturma prensibine dayanir. Reaksiyon esasli malzemeler, genellikle kimyasal ve fiziksel olarak
dayanimi yuksek yalitim malzemeleridir. (Tekin ve dig. 2015:85).
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Cimento esash malzemeler

Cimento esasli su yalitim malzemeleri, kalin ve ince stirme tip malzemeler sinifinda da yer alir. Kristalize
olan ve kristalize olmayan ¢imento esasli su yalitim malzemesi olarak 2 cesittir. Kristalize olan malzeme,
betonun icinde bulunan kimyasal malzemeler ile tepkimeye girerek betonda kristaller meydana getirir.
Olusan bu kristaller, betonda ylizeyden i¢ kisimlara dogru kapiler bosluklar tikayarak, su gecirimsiz bir tabaka
olusmasini saglar. Elastik olmadiklari icin catlaklarda bir onarim gerceklestiremez. Kullanilacak ylzeylerde
pozitif ve negatif taraftan uygulanabilir. Kullanim yerleri, temeller, bodrumlar, havuzlar ve su depolari gibi
yerlerdir. Cimento esasli malzemeler, ahsap ve celik de kullanilmazlar. (Tekin ve digerleri, 2015:88).

Kristalize olmayan cimento esasl su yalitim malzemeleri, briit beton ve sap benzeri ylizeylerde uygulanirlar.
Negatif uygulama yondi yalitim ihtiyaclarini karsilamayacadi icin, pozitif ydnden uygulanir. Bu malzemeler
yari elastik, tam elastik ve rijit olmak Uzere (g cesit Uretilirler.

3.1.1.2 Kalin siirme ve kaplama tipi malzemeler

Cimento ve Bitiim esasli malzemelerdir. Bu malzemeler firca veya mala yardimiyla uygulanir.

Bitlim esasli malzemeler

iki bilesenli su yalitim malzemeleridir. Kivamlari koyu ve renkleri siyahtir. Toz ve sivi bilesenleri vardir. Toz
bileseni modifiye ¢cimento katkili, sivi bileseni ise polimer bittim karisimi olusturur. Yiizeylerde su gecirmeyen
stirekli bir asfalt tabaka olusturur. Elastik seviyeleri yiiksek oldugundan catlaklara ve hareketlere karsi uyum
saglar. Kimyasal etkilere karsi ve yiiksek debili sulara karsida dayaniklidir. Islak ytizeylerde kullaniimaz,
ylizeyin az nemli veya kuru olmasi gerekir. Malzeme su bazlidir kapali alanlarda uygulanmasinda bir
sakinca yoktur. Uygulanan ylzeylerde aderansi yiiksek oldugu icin kabarma yapmaz.

Bitlim esasl su yalitim malzemeleri;

- Temel, bodrum ve perdelerde yeralti su yalitimi olarak su ve nem 6nleyici malzemesi olarak
- Bitimlu membran tamirlerinde

- Tudla, tas, beton, sap vb ylizeylerin su yalitiminda

- Banyo, caty, teras gibi bolgelerin detaylarinda,

- SUrekli su sizintisina ve basincina maruz kalan yalitim malzemelerinin korunmasinda ve yalitiminda kullanilir.
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Sekil 3.1 Bitiim esasli stiirme tip su yalitim malzemesi (kalin).

Cimento esash malzemeler

Cimento esasli su yalitim malzemeleri, stirme tipi malzeme olarak 3'e ayrilir. Bunlar elastik, 6zel triinler ve
elastik olmayan malzemelerdir. Elastik malzemeler kendi icinde tam elastik, elastik ve yari elastik olarak
3'e ayrilir. Cogunlukla banyo, balkon, mutfak gibi seramik altinda ve su deposu, havuz, teras gibi glines
Isinlarina maruz kalan veya insan gecisinin yogun oldugu yiizeylerde yalitim malzemesi olarak kullanilir.
Cimento bazli yerlerde kullanilabilir fakat ahsap ve celik ytizeylerde kullaniimaz. Yapilarda negatif taraftan
uygulanmaz. Guines isinlarina karsi dayanikli olan malzemeler oldugu gibi, giines 1sinlarina dayaniksiz
olanlari da vardir. Ozel iriinler olarak tika¢ malzemeleri mevcuttur. Bu malzemeler, hizli priz alma ézellikleri
ile basingh ve sizinti sulara kisa siirede etkili ¢6ziimler sunar. Temel, bodrum perdeleri, havuz, depo ve
asansor kuyularinda kullanilirlar. Beton yiizeylere uygulanir, tugla, kerpic gibi ylizeylerde uygulanmaz.

3.2 Serme Tip Su Yalitim Malzemeleri
Serme tipi su yalitim malzemeleri, 3 sekildedir;
- Bitlim esasli ortliler

- Sentetik esasli ortiler

- Bentenit esasli ortiler.

3.2.1 Bitiim esasli su yalitim ortiileri

Bitim malzemesi, su yalitim icin kullanilan ilk malzemedir. Asfalt ve ziftden meydana gelir. Yiiz yillardir
kullanilan bu malzeme, dogal yollardan elde edilen su gegirimsizligi saglayan kaplama olarak kullanilmistir.
Bitlim, tas bloklarin yalitimda kullanildigi gibi gemi su yalitiminda da kullanilmistir (izoder, 2006).
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Polimer bitimlu ortilerin kullanim yerleri;
- Temel ve Bodrumlarda

- Beton catilarda

- Metal catilarda

- Prefabrik catilarda

- Teras Catilarda su ve nem yalitimi icin kullanilr.

Sekil 3.2 Plimer bitiimla ortilerin uygulamasi

3.2.2 Sentetik Esash Su Yalitim Ortiileri

Sentetik esasl érttiler (SEQ), uzun dmiirlii su sizdirmazlik &zelligi, uygulama kolayligi ve mekanik ézellikleri
ile tercih edilen malzemelerdir. Giines 1sinlarina ve farkli sicaklik degerlerine karsi dayanikli clirimeyen
malzemelerdir. Uretici firmalara ve kimya sanayine bagl olarak farklilik gésteren SEQ'niin baz cesitleri;

- PE (polietilen)

- PVC (polivinilklortir)

- PIB (poliizobittilen)

- CPE ( klorinepolietilen)

- EPDM (etilen propilen dienmonomer)
- ECB (etilen kopolimerbutil)

- CSPE ( klorostilfone polietilen)
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Resim 3.3 Sentetik su yalitim 6rtii uygulamasi.

3.2.3 Bentonit Silteler

Kendi agirhginin 6-7 katina kadar su emebilen ve hacmi 15 kata kadar artis gosterebilen kil malzemelerdir.
Su ile temas ettiginde siser ve yogun bir kivama ulasir. Bu sayede de su yalitimi icin uygun bir 6zellige
sahip olur. Bentonit kili, ocaklardan ¢ikartilip geosentetik standartlara gore uretilip toz haline getirilir.

Bentolit silte, 6rgulll ve 6rglisiiz olmak tzere iki prolipilen dokuma arasinda uretilir ve jeokompozit ismini
alir. Delinmeye karsi oldukga dayaniklidir.

Sekil 3.4 Bentonit silte uygulamasi.
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3.3 Yapisal Su Yalitimi

Genel olarak yapisal su yalitimi; beton yapi elemanlarinin imal edilmesi sirasinda, beton kalite sinin
iyilestirilmesi/artiriimasi, imalat kolaylidi, betona verilmek istenilen 6zelliklerin verilebilmesi saglamak ve
su sizdirmazlhigini elde etmek amaciyla sivi veya toz haldeki yapi kimyasallarinin betona katilmasi ile yapi
elemanlarina su sizmasi ve suyun etkilerinin azaltici uygulamalar biitiint olarak tarif edilir. Su ¢cimento
oranini azaltarak betonda mevcut kapiler bosluklari azaltan, beton icerisindeki kilcal bogluklar tikayan
dzelliklere sahip beton katkilari yapisal su yalitimi yapar. Onceki béliimlerde de ifade edildigi gibi yiizeysel
su yalitimi temel nitelikte, yapisal su yalitimi ise su sizdirmazliga yardimci niteliktedir.

3.3.1 Yapi1 kimyasallari

Yap! kimyasallari, yapilarin her asamasinda karsimiza ¢ikabilmektedir. Amaclari, malzemenin dayanimini
arttirma ve 6mriinii uzatmanin yaninda, hiz ve kolaylik saglamaktir.

Yapi kimyasallari ile su yalitimi rijit bir yapiy1 da beraberinde getirir. Rijit bir beton elamanda en 6nemli
sorunlardan biri ¢atlaklardir. Yapilarda zamanla cesitli etkilerle birlikte catlaklar meydana gelir. Bu catlaklar
sonucunda beton su gecirimli hale gelmektedir. Bu sebepten dolayi yapi kimyasallari gériinen ve tamir
edilebiler yiizeyler disinda, elastik su yalitim uygulamalari ile birlikte kullanilmalidir (izoder, 2006).

Betonun su gecirimliligini etkileyen bir cok faktor vardir. Bunlar;

- Betonun vibratasyonu

- Kiir kosullari

- Agrega dagilimi (grantlometri)

- Cimento dozaj yetersizligi

- Fazla su ilavesi

- Sicaklik ve nem degisimleri

- Beton icinde malzeme dagilimi (Beton Regetesi) gibi unsurlar betonun su gegirimliligini etkileyen baslica
unsurlardr.

Kimyasal katkilar asagidaki gibi siniflandirilirlar;

- Su gecirimsizlik

- Akiskanlastirici

- SUper akiskanlastirici
- Su tutucu

- Priz hizlandirici

- Priz geciktirici

- Hava surukleyici
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3.3.2 Su Tutucu Bantlar

Sekil 3.5 Pvc su tutucu bant

Su tutucu bantlar, suya karsi basing olusturarak suyu durdurur ve diger tarafa gegmesini engeller. Uygulamasi
kolay ve duisiik iscilik maliyeti gerektirir. Pvc veya kaucuk esashidir. ince kesitli veya donati dis yiizeyine
yapilacak uygulamalarda tavsiye edilir.

Sekil 3.6 Su ile sisen bant

Su ile sisen bantlar, iki betonun birlesim yerlerinde uygulanr. ikinci beton dékiildiigiinde iki beton
arasinda kalir ve su ile temas ettiginde suyu bilinyesine alip siser. Beton icerisindeki catlaklari doldurarak
sizdirmazlik saglar (Emdilzer, 2014).

Ozet olarak asagidaki tablolarda su yalitim uygulamalari ve malzemeleri hakkinda faydali bilgiler bir araya
toplanmistir.
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Cizelge 3.2 Kullanim yerine gore yalitim

oldugu yerlerde
- Acik alanda ilave sap
- Uzerine kaplama
yapilmaz

- Uzerine kaplama
yapilmaz

Temellerde -Dusiik yer alti su seviyesi | - Yiksek yer alti su - Yiiksek yer alti su
-Basing seviyesine gore seviyesi seviyesi
kalinlik belirlenir.

Teraslarda - Sicaklik farkinin az - Rahatlikla uygulanur. - Rahatlikla uygulanir.

- Uzerine kaplam
yapilmaz

Tiinel, metro gibi
muhendislik yapilarinda

- Kismen uygulanir.

- Rahatlikla uygulanr.

- Rahatlikla uygulanir.

Toprak alti

- Ozel dayanimli tipleri
kullanilir

- Rahatlikla uygulanir.
- Mikroorganizmalardan
zarar goérmez

- Toprak altlarinda
uygulanabilir.

Yiksek su basincinda

Yiksek su basinci
olan yerlerde kismen
kullanilabilir.

Yiksek su basinci olan
yerlerde kullanilabilir.

- Yiksek su basinci olan
yerlerde kullanilabilir.

Islak hacimlerde

- Uzerine seramik
yapistirilamadidi icin
ilave sap gerektirir.

- Uzerine seramik
yapistirilamadidi i¢in
ilave sap gerektirir.

- Uzerine seramik
yapistirilabilir. llave sap
gerektirmez.

icme suyu depolarinda

-Kullanilmaz.
-Bazi depolarda distan
uygulanir.

-Kismen kullanilabilir.

-Kismen kullanilabilir.
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Cizelge 3.3 Yalitim ¢6ziim detaylari

Uygulama Kolayhgi

- Uygulamasi kolaydir
- Detaylarda zorluk vardir.

- Dogru egitimle kolay
- Detaylarda zorluk vardir

- Kullanim sartlan
dogrultusunda kolaydir.

Bakim

- Astar gereklidir
- Tamir-bakim nispeten
kolaydir.

- Astar gerektirmez

- Uygulama yiizeyine
kece serilmelidir.

- Tamir-bakim kolaydir.

- Astar gerektirmez
- Tamir-bakim kolaydir.

Su kacad riski

- Sasirtmali olarak
uygulanir

- Birkag kat Ust Uste
uygulanmasi riski
azaltir.

- Su kacag tespiti zordur.

- Su kagad tespiti cok
zordur, uygulama
esnasinda bakilabilir.

- Su kacgad tespiti
mUmkindr ve
mudahale edilebilir.

Detay uygulamasi ve fire

- Detay uygulamalari
kolay degildir
- Fire artabilir.

- Detay uygulamalari
kolay degildir
- Fire artabilir.

- Detay uygulamalari
kolaylikla yapilabilir
- Fire azdir.

Ek yerleri ve kdseler

- Ek yeri olusur

- Ek yerleri kaynadi
kontroli mimkin degil

- Koselerde yardimai
malzeme kullanilir

- Birlesim yerleri detay!
zor ¢ozillr

- Ek yeri olusturur.

- Ek yerleri kontroli
mumkandr.

- Geriye donik tamir
yapilabilir.

- Birlesim yerleri detayi
zor ¢ozllur

- Ek yeri olusmaz
- Birlegim yeri detay!
¢6zUmu kolaydir.

Uygulama Metraj

- Genis acikliklar
gecilebilir.

- Genis acikliklar
gecilebilir.

- Piskiirme ve elastik
dolgu turleri tercih
edilmelidir.
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Cizelge 3.4 Yalitim iscilik

Bilgi - Profesyonel ekip - Profesyonel ekip - Profesyonel olmasi sart
tarafindan uygulanmal. tarafindan uygulanmali. degildir.
Ekipman - Tap kullanimi - Elektirikli aletler - Ozel alet
oldugundan is kullanildigindan dolayi gerekmemektedir.
glivenligi 6nlemleri is glvenligi onlemleri
alinmali alinmali
iscilik Ucretleri - Ucuz - Pahali - Ucuz ve masrafsizdir.
Cizelge 3.5 Yalitim uygulama
Sire - Kisa stirede uygulanir. - Kisa suirede - Kisa stirede uygulanir.
- Kuire ve beklemeye uygulanir. - Kiire ve beklemeye gerek
gerek yoktur. - Kiire ve beklemeye yoktur.
gerek yoktur. (cimento esasli Grlinler haric)
Rutubet - Nemli ylizeylere - Nemli ylizeyler sorun | - Nemli yiizeyler sorun teskil
yapismaz, 6zel teskil etmez etmez
uygulamalar gerektirir. - Politiretan-polilirea esasli
Urtinler max %4 nem sart
vardir, astar kullaniimalidir.
Altyapi - Zeminin diizglin ve - Zeminin diizglin - Zeminin diizglin ve temiz
temiz olmasi gereklidir. ve temiz olmasi olmasi gereklidir.
gereklidir.
4, SONUC

Yapilarda yer alti suyuna karsi yapilan koruma sistemleri, suyun olumsuz etkilerinden korunmak ve yapi
omriind uzatmak icin, yapi ve kullanicr saghgini korumak amaciyla yapilan, hayati dneme sahip olan
uygulamalardir.

Su sizdirmazlik uygulamalari, eldeki mevcut arastirmalara gore cok eski tarihlere dayanmaktadir.
Bununla birlikte, suyun olumsuz etkileri ve suya karsi yapilan su yalitim uygulamalarin 6nemi diinyada,
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19.yy'da artmistir. Tirkiye'de ise su yalitiminin énemi, 1999 Golcik depreminden sonra anlasilmaya
baslanmistir. Golclik depreminden sonra yapilan incelemeler sonucunda, meydana gelen yikimlarin
en buyuk nedenlerinden birinin, su ve isi yalitimi oldugu ortaya konmustur. Su ve 1si yalitimi olmayan
binalarda, betonarme elemanlar icerisindeki donati, korozyona ugrayarak dayanimini biyuk ol¢lide
kaybedip, deprem sirasinda beklenen performansi gosteremeyerek, binalarin yikilmasina sebep
olmustur.17 Agustos 1999 Gélciik depremi sonrasi, IBB tarafindan hazirlanan rapora gére, 55 bin
konut incelenmis, bu konutlarin %64'tinde korozyon etkisiyle hasar meydana geldigi tespit edilmistir.
Bu rapora gore, yapilarda meydana gelen hasarlarin en biiyiik nedenini korozyon olusturmaktadir.
Turkiye'nin bir deprem (lkesi oldugu gercegi de, su yalitim uygulamalarinin ne derece hayati 6nem
arz ettigini gostermektedir.

Su yalitim uygulamalari, yapilarin kalict ve uzun 6muirlii olmasi igin yapilmasi gerekilen en dnemli, gerekli
ve zorunlu uygulamalarin basinda gelmektedir. Su yalitimi, bu zorunlulugun farkinda olup, sorumlulugu
tstlenenlerin en temel problemlerindendir. Bu problem, yapilarda yer alti suyuna karsi yapilan koruma
sistemlerinin uygulanabilirligi ve yalitim 6nleminin nasil alinmasi gerektigidir.

Yapilarda yer alti suyuna karsi yapilacak koruma sistemlerin belirlenmesine, yapinin proje asamasindan
itibaren baslaniimalidir. ilk olarak suyun yapiya hangi yoldan ne sekilde etki edecegi belirlenmelidir. Daha
sonra su, zemin, ve yapi 6zellikleriyle birlikte, yapilacak olan su yalitim uygulamasina ve kullanilacak
malzemelere karar verilmelidir.

Yapilarda yer alti sularina karsi yapilan koruma sistemlerinin cesitliligi ve malzeme tiirlerinin fazlahgindan
dolayr uygulamalarda tercih hatalari da meydana gelebilmektedir. Bu ylizden su yalitiminda ilk olarak, hangi
uygulamanin yapilmasi gerektigin belirlenmesinde fayda vardir. Bu da, proje asamasinda yer alti suyunun
olusturabilecegi problemlerin belirlenmesi ve su gecisinin hangi sistemle engellenecegini belirlemekle
mumkiinddr. Yer alti sularina karsi zamaninda yapilamayan veya yanlis yapilan su yalitim uygulamalari
da, yapilarda geri dontisii olmayan sorunlara neden olmaktadir.

Yer alti sularina karsi yalitimin basaril olabilmesi igin, teshisin dogru yapilmasi, malzemenin dogru secilmesi,
uygulamanin dogru yapilmasi ve isciligin kaliteli olmasi gerekir. Kisaca, dogru teshis, dogru uygulama, dogru
malzeme ve dogru iscilik ilkeleri benimsenmelidir. Dogru uygulama ve iscilik, uygulama standartlarinin ve
detaylarinin iyi bilinmesi, bu dogrultuda da tecriibeli titiz bir ekip tarafindan uygulanmasti ile mimkiinddr.
Dogru malzeme secimi de, malzemeleri iyi tanimakla gerceklesebilir.

Yer alti sularina karsi s6z konusu 6nlemler alindiginda, yapilar suyun zararli etkilerine karsi korunmus olurlar.
Boylece, bakim ve onarim maliyetlerinin diisik, kullanim émirleri uzun oldugu yapilar meydana gelir.
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Ozet

19. ylzyilin ortasinda dlizenlenmeye baslanmis olan Diinya Fuarlari (Expo) mimari 6gelerle desteklenen zengin
iletisim tasarimi ortamlandir. Katiimci Ulkelerin farkli alanlardaki basarilarinin uluslararasi arenada sunumu
gorevini Ustlenen bu fuarlar zamanla kiiresel gelismenin de bir kaydi haline gelmislerdir. Diinya Fuarlarinda
tlkeleri temsil eden ulusal pavyonlar ise uluslarin kendilerini uluslararasi ortamda nasil tanimladigini gérmek
agisindan énemli yapilardir. Diinya Fuarlarinda dncelikli amag tanitim yoluyla genis kitlelere ulasmak oldugu
icin, mimari 6geler olarak ulusal pavyonlar hem kendileri hem de iclerinde sergilenen nesneler ve diizenlenen
etkinliklerle birer imaj tasarimi olarak nitelendirilebilir. Bu ¢alismanin amaci ise Tiirkiye Cumhuriyeti'nin 21. ylzyil
Duinya Fuarlarindaki mimari temsilini incelemek ve tasarim yaklasimlarini degerlendirmektir. Bu kapsamda Tiirk
Pavyonlarinin mimari ve ic mimari tasarim ozellikleri belirlendikten sonra konuya iliskin mimarlik medyasinda
yer alan elegtirilere de deginilerek, yapilarin fuarlar baglamindaki niteligi yorumlanmaktadir. Tiirkiye, incelenen
Dunya Fuarlarinda farkli pavyon tasarimlari ile yer almis olsa da tasarim yaklagimlari ve sergilenen nesneler
genellikle benzer olmustur. Pavyonlar bu agidan Tiirkiye'nin imajinin gorsellestirildigi yapilar degil, daha ¢ok
turizme yénelik pazarlama etkinliklerin yapildigi mekanlardir. Ulkenin fuar katiimlarinda, pavyonlar sadece
ici doldurulmasi gereken yapilar olarak ele alinmis, anlatilmak istenen asil mesaji ziyaretcilere vermek icin
kavramsal arka plana dayali bir calisma yapilmamistir.

Anahtar Kelimeler: Diinya Fuar, Expo, Ulusal Pavyon, Mimari Temsil, ic Mekan Sergisi, Tasarim Yaklasimi

ARCHITECTURAL PRESENTATION OF TURKEY
IN THE 21ST CENTURY WORLD'’S FAIRS (EXPO)

Abstract

Beginning from the middle of the 19th century World’s Fairs (Expo) are mediums of rich communicational
design which are organized with architectural elements. Undertaking the international presentation of
achievements of participant nations, these fairs also became the record of global development with time.
National pavilions representing countries in the World’s Fairs are important buildings in terms of seeing how
nations define themselves internationally. As the primary purpose of World's Fairs is to reach large masses
through promotion, national pavilions as architectural elements, can be described as an image design with
objects and events displayed in. The aim of this study is to examine the architectural representation and
evaluate the design approaches of Turkey in the 21th century World’s Fairs. In this context, after defining the
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architectural and interior design features of the Turkish Pavilions, also with mentioning the criticisms in the
architectural media about the subject, the quality of the buildings are reviewed in the context of the fairs.
Although Turkey has been featured with different pavilion designs in the examined World's Fairs, design
approaches and the exhibition objects are often similar. In this respect, the pavilions are not the buildings
where the image of Turkey is visualized but are places where tourism marketing activities are performed.
Turkish Pavilions are considered as buildings that need to be filled in and no study is made based on the
conceptual background to give the principal message to the visitors.

Keywords: World's Fair, Expo, National Pavilion, Architectural Representation, Interior Exhibition, Design Approach

1. GIRiS

150 yildan uzun bir stredir diizenlenmekte olan Diinya Fuarlari, diinyanin gelecegine yonelik projelerin
sergilenmesi ve bilimsel/kiiltlrel birikimlerin paylasilmasi yoluyla yeni fikirlerin gelistirilmesini saglayarak
sosyo-kiltiirel gelisime evrensel boyutta katkida bulunan etkinliklerdir. Bir anlamda diinyanin kdiltdr, tarih
ve egitim faaliyetleri olarak degerlendirilen bu fuarlar, tlkeleri bir araya getirerek, daha iyi bir diinya icin
bilgi paylasimi saglamaktadirlar.

Duinya Fuarlar teknoloji, inovasyon, cevre ile uyum gibi evrensel konulara odaklanarak tlkelerin ekonomik
ve teknolojik gelismesini gostermekle kalmayip, yerel ve kiiltlirel degerlerini de tanitmaya aracilik
etmektedirler. Ayrica Ulkelerin ulusal ve uluslararasi ekonomisini gliclendirdikleri gibi Ulkelerarasi ticari
ve kdlturel iligkileri de gelistirmektedirler.

Mimarlik tarihcilerine gore, Dlinya Fuarlar yeni mimari bicimlerin ve kompozisyonlarin olusumu icin bir
laboratuvar niteligi tasimakta ve mimarlikta degisen egilimleri yansitmalarinin yaninda katilimcr tlkelerin
kilttrel durumlarini da ortaya koymaktadirlar.

Tarihsel stirecte ekonomik, siyasal, sosyal, kulturel ve teknolojik parametrelerde yasanan kirilmalarin Diinya
Fuarlarinda tilkeleri temsil eden ulusal pavyonlarin mimari tasariminda 6nemli etkisi oldugu ve bu yapilarin
kendilerini ortaya ¢ikaran kosullari net bir sekilde ifade ettikleri goriilmektedir. Bir anlamda mimarhgin
gelisim sertivenini anlatan ulusal pavyonlarin ayni zamanda Ulkelerin mimari alandaki doniisimuni de
gosterme potansiyeli vardir. Glinimizde ise Diinya Fuarlar tlkelerin daha ¢ok kendi ulusal kimliklerine
karsilik gelen imaji ulusal pavyonlari araciligiyla gelistirmeye calistiklar bir platform halini almistir.

Bu genel cerceve icerisinde Turkiye Cumhuriyeti'nin yakin dénem Diinya Fuarlarindaki mimari temsilini
incelemeyi ve tasarim yaklasimlarini degerlendirmeyi amaclayan arastirma, Ulkenin 21. ylizyil icerisinde
katilmis oldugu tiim Diinya Fuarlarini kapsam icine almaktadir. Bunlar; 2000 Hannover-Almanya, 2010
Sangay-Cin ve 2015 Milano-italya fuarlandir.
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2.21.YUZYIL DUNYA FUARLARINDA TURKIYE ULUSAL PAVYONLARI

2.1 2000 Hannover Diinya Fuarinda Tiirkiye Pavyonu

2000 Hannover Diinya Fuari Tiirkiye Ulusal Pavyonu projesi, Turizm Bakanhgi tarafindan, T.C. is Bankasi ve
IMKB sponsorlugunda, Tabanlioglu Mimarlik firmasina hazirlatilmistir. Ana miiteahhiti Tekfen Grubu'na bagl
bir Alman firmasi olan proje icin ayrica gesitli teknik danismanlar gérevlendirilmistir. Buna gore pavyonun
ic mekan tasarim danismani Onder Kiiciikerman, peyzaj danismani Murat Pilevneli, aydinlatma danismani
Zeki Kadirbeyoglu'dur. Sergi tasarimi ise dDf (Dream Design Factory) firmasina aittir.

Sekil 1. 2000 Hannover Diinya Fuar Tirkiye Ulusal Pavyonu

Kalicl bir yapi olarak, fuardan sonra Tirkiye'nin cok amacli bir salon olarak kullanilabilmesi icin Alman
yoénetmeliklerine uygun bicimde tasarlanip insa edilen pavyonun arsasi 2400 m? insaat alani ise 1943
m?dir. Tabanlioglu Mimarlik tarafindan hazirlatilan “Hannover Expo 2000 Tiirkiye Pavyonu”isimli kitapcikta
mimari konsept su ifadelerle agiklanmistir: “Turkiye Pavyonu’nun temel tasarim kavrami, tlkenin gegmis
kdlttr zenginlikleri Gzerine her gegen giin gelistirdigi teknoloji ve cagdas yasam anlayisini, pavyonu kisitli
bir siire icin ziyaret edenlere, cesitli ve etkili mesajlarla aktarabilmektir. Gliniim{iz hakim kiresel mimarlik
egilimi hafif ve saydam yapim teknikleri, dogal malzeme ve yiiksek teknolojinin birlikte kullanimi ve islevsel
donisim yetenedi ile tanimlanmaktadir. Tlrkiye Pavyonunun ana tasarim ilkelerini de bu kavramlar
olusturmaktadir. Saydam, teknolojik bir 6rtii olan yapi zengin Anadolu kdilturindn surekliligini, bir anlamda
gelenekselden teknolojiye donlsuimini simgelemektedir” (Tanju, 2000).
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Sekil 2. 2000 Hannover Fuari Tirkiye Ulusal Pavyonu Kat Plani

Modernist tasarim diline sahip olan pavyon, yalin bicim anlayisi icerisinde kurgulanmis dikdértgen
bir prizmadan olugsmaktadir. Servis hacimleri, cephede de okunan ince bir dikdértgen kutu icerisinde
toplanarak, geri kalan mekan tamamen acik plan anlayisiyla farkh kotlarda diizenlenmis sergi
alanlarina ayrilmistir. Seffaf cephe tzerinde kullanilan giines kirici elemanlarla prizmanin daha
hareketli bir goriintl elde etmesi saglanirken gece ve glindiiz isik sartlarina gore degisen bir cephe
etkisi yaratilmistir.

Cam ve celikten olusan bir i¢ kabugun cevresindeki ahsap dis kabuktan olusan yapida kullanilan malzemeler;
ahsap, cam, aluminyum ve paslanmaz celiktir. Dis kabugu olusturan dogal ahsap kafes, binaya giren dogal
15191 kontrol etme isleviyle emprenye edilmis cam agacindan yapilmistir. Ahsap kafes, 60m uzunlugunda
13m yukseliginde olup, 30x30cm karolajlardan olusmaktadir.

-
5

Sekil 3. 2000 Hannover Diinya Fuar Turkiye Ulusal Pavyonu Boy Kesit

Pavyonun icinde kendi kendini tasiyan, +4.10, +3.00 ve +1.50 olarak Ug ayri kotta bulunan ahsap
platformlar, ahsap merdivenlerle birbirine baglanmistir. 11x11 m'lik kare bicimli ahsap platformlar
emprenye edilmis cam agacindan yapilmistir. +4.10 kotundaki ahsap platform, i¢ mekana yerlestirilen
bir kiireyi ikiye bolmektedir. Celik uzay kafes sisteminden olusan 7,5 m capindaki bu kiire, metalik pleksi
panellerle érttilmastdr. +3.00 kotundaki ana giris platformunda yer alan karsilama bankosunun altinda
kirmizi laleler vardir. Nemrut Dag: stellerinin replikalari bankonun arkasinda, cam koruma icerisinde
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sergilenmektedir. +1.50 platformunun ortasinda 8 adet cam panelden olusan simgesel ‘Hayat Adacr’
yer alir. Ayni platformun sag ve solunda cam saksilar icinde turuncgiller dikilmistir. 0.00 kotunda iki
zeytin agacinin arasinda yer alan su icinde bitkiler sergilenirken, -1.50 kotunda ise kendini tasiyan
konstriiksiyonuyla tic boyutlu perde, ic mimariyi biittinler. Platform altlarinda iznik Cinileri, taklar, kitap
satis yerinin oldugu ‘Pazar yeri’ ve kisisel olarak internete girme imkani saglayan ‘workstation’lar vardir.
Bu mekanlari baglayan koridor tizerinde monitorler dizilmistir.

Binadaki i¢ kabuk ‘cam - celik - aliminyum’un kullanildigi bir striktiirden olusmaktadir. 300X150 cm
ebatlarindaki cephe kaplamalari gelik ana tastyicil aluminyum giydirme cephe sistemiyle tasinmaktadir.
Cam cephedeki hareketli mekanizmalar dogal havalandirma fonksiyonunun bir parcasini olusturmaktadir.
Binaya seffaf, ferah ve aydinlik bir ortam saglamak icin ic kabuk tiimiyle cam olarak planlanmistir.
Catida yer alan polikarbonat kapli aluminyum piramitler kontrollii dogal 1sik ve hareketli mekanizmalar
sayesinde dogal havalandirma saglamaktadir. Cephe ve catidaki kontrollii mekanizmalar sayesinde
dogal havalandirma yapildigi icin klima sistemine gerek kalmamistir. Binanin isitilmasi ise yerden isitma
sistemiyle yapilmaktadir. Yapinin saydamligi iki anlamda islevseldir; glinbatimina dek dogal 1sik ic mekani
aydinlatmaktadir. Ginbatimindan sonra ise yapinin yapay i¢ aydinlatmasi bittintyle disaridan algilanmakta,
yapinin icerisindeki hayat disaridan izlenmektedir. Bundan dolayi, dis mekan ve cephe aydinlatiimasina
gerek duyulmamustir.

L

Sekil 4. 2000 Hannover Fuari Tiirkiye Ulusal Pavyonu Gece Gorlintisu

Binanin sergi mekanlarinda halojen ampdiller kullanilarak sicak bir atmosfer elde edilmesine calisilmistir.
Ayrica bazi mekanlarda heykel lensleri kullanilarak objeler tizerinde oval bir 1sik elde edilmistir. Peyzaj
diizenlemesi Turk Akdeniz bitki ortlistine uygun bir sekilde olusturulmustur. Bu amagla zeytin, muz,
turuncgil agaclari ve cesitli sazlar kullaniimistir. Zemini dogal ahsap olan sergi salonunda heykel ve obje
sergileri diizenlenmektedir. Binanin ¢ikis bélimiinde ilhan Koman'in Akdeniz Heykeli ve etrafini saran
iznik cinili bir havuz yer almaktadir. Ziyaretcilerin yemek yemeleri icin 50 kisilik tekne formlu, 16 metre
uzunlugunda yekpare bir masa tasarlanmistir.‘Sofra’ adi verilen bu mekanin duvarlarini modern anlamda
yeniden yorumlanan iznik Cinileri siislemektedir (Anonim1, 2000).
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Sekil 6. Tarihteki ilk ‘el sikisma’figlirti & Dogu ile Bat'y1 baglayan koprii

ic mekanda sergilenen Nemrut Dadi kabartmalari ile verilmek istenen mesaj, doga ile insanin el sikismasi
gerektigidir. 21. ylzyila girerken dogayla insanin uygarlik adina savasi bitmis; doga ve uygarlik barismistir.
Doga ile stiren mucadele, artik insanin dogaya saygisini iceren bir isbirligine donlismektedir. Eski Anadolu
uygarliklarinda zaten var olan bu isbirliginden bitlin insanligin alacadi dersler bulunmaktadir.

Tabanlioglu Mimarlik tarafindan hazirlanan tanitim kitabi, mimari dergilerdeki yayinlar ve basinda ¢ikan
haberlerle pavyonun Turkiye'de genis capli bir tanitimi gerceklestirilmistir. Bu calismalara bagl olarak
mimarlik medyasinda ve popiiler basinda pavyon ile ilgili degerlendirmelerin cogunlukla olumlu oldugu
gérilmektedir. Ornegin Siiha Ozkan'a gére pavyonun “soyut varliginda belirgin bir Tirk modernizmi
duyumsamasi”vardir. Yapinin iki asamali ceperle sundugu iletim, cok soyut ama modern bicimde Anadolu
mimarliginda olagelen, son yetmis yildir unutulmus yapi gelenegine génderme yapmaktadir. Yapiya
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erisimi saglayan képrii Anadolunun cografi ve kiiltiirel képrii konumuna deginmektedir. i¢ sergilemede
ise Anadolu uygarhgini kutuplasmis dinler ikileminden ¢ikaran Nemrut sanal gosterisi ile Tiirkiye evrensel
bir kiltiriin odagina yerlestirilmistir (Ozkan, 2000).

Sekil 7. Ahsap Kafes ve Képriiniin ‘geleneksel’ ile iliskilendiriimesi

Ancak yapinin Anadolu yapi gelenegine soyut bir gonderme olarak nitelenen ahsap cephesi, alaturkalgi
temisil ettigi yoniinde elestiriler de almistir. Arkitekt dergisindeki yazisinda Erengezgin;“(..) ahsap kafeslerden
gina gelmis olsa da, saninm siire azligindan bu kolayciliga siginan meslektasimizi hos gorip, ¢elik yapinin
ahsapla 1sitilma gayretini kutlamak gerek. (...) Fakat daha 6nceki benzer benzemez 6rneklere gore daha
medyatik ve eli ylizii diizgiin olmasi bize yetecek mi? (..) Bu ¢6ziim ve mimari yaklagim bize yeter mi?”
sozleriyle pavyonun insai kalitesinin yuksek olmasinin tasarim yaklasimi agisindan yeterli oldugu anlamina
gelmedigini vurgulamaktadir (Erengezgin, 2000). Bu noktada, insai kalitesinden bagimsiz olarak pavyonun
tasariminda yerellik, kimlik, kiiresellik kavramlarinin sadece ‘temsili’ oldugu yoniindeki elestiriler de dikkat
cekmektedir. Yazgan'a gore bu kavramlar yapay olduklari icin “anlatida vardirlar ancak mimari tasarima ve
mekanin deneyimine i¢sellesememislerdir’ Pavyonun tasarim anlayisinin muglakhiginin, temsiliyetciliginin,
yerellik ve kiiresellesme ile ilgili yaratici bir pozisyonu bulunmamaktadir (Yazgan, 2000).

XXI Dergisi'nde ise pavyon icin; “bir tiirlli vazgecemedigimiz; ama bir taraftan da ¢ekindigimiz Modernizmimiz
ile bilingaltinda yatan ancak denetim altinda saliverilen 6zlemci folklorculugumuzu birlestirmekte. Bir
bakima Turkiye'nin 2000 gercegini tam olarak yansitiyor” ifadeleri ise, uluslararasi ortamda ulkeyi uzun
yillardir temsil eden geleneksel imajlar ve tarihsel referanslarin biktiricih@inin farkinda olmakla beraber
mimarlarin konuya tutucu bir cagdaslikla yaklastigi vurgulanmaktadir (Anonim2, 2000).

Pavyonun tanitim metninde “dogal malzeme ve yiiksek teknolojinin birlikte kullanimi”ile fuar temasinin
tasarimda dikkate alindigi iddia edilse de yapidaki sergilerde ve mimaride temaya katkida bulunacak yaratici
bir fikir gelistiriimedigi ya da insan, doga ve teknoloji iliskisini kuran bir proje sunulmadigi gérilmektedir.
Ote yandan pavyonda éne cikarilan; Anadolu'da bulunan tarihteki ilk el sikisma sahnesinin doga ve insan
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arasindaki uyumu sembolize etmesi, pavyona girisi saglayan kopriiniin Dogu ve Bati'yi birlestirmesi,
pavyonun ¢evresindeki havuzun tlkenin tg tarafinin denizlerle kapl oldugunu ifade etmesi gibi sembolik
yaklasimlar konuyu bilmeyenlerin ilk bakista kavrayabilecedi fikirler degildir. Pavyondaki sergilerde yer
alan figur ve objeler bir yandan Anadolu Uygarliklar’'na referans verirken, diger yandan yapida kullanilan
¢agdas malzemelerin ve modern mimari islubun gelecegi ifade eden bir stireklilik saglamasi amaclanmistir.
Ancak olcili bir tutum icerisinde de olsa, tasarimda Ulkeye ait geleneksel cephe motifleri ve tarihsel/
kulttrel imgelerin benzerleri kullanilmis, sonugta yaratici bir yaklagim gelistirilemeyerek Tirk kilturtine
nostaljik bakis yinelenmistir.

2.2 2010 Sangay Diinya Fuarinda Tiirkiye Pavyonu

2010 Sangay Duinya Fuari Turkiye Ulusal Pavyonu Projesi, Disisleri Bakanhgi himayesinde ve Sergi Komiseri,
Buiytikelci Sencar Ozsoy koordinatérliigiinde hazirlanmigtir. Pavyonun tematik senaryosunu derlemek
icin yaklasik 40 Tiirk ve yabanci uzmanin uzmanhgdina bagvurulmus; ODTU Mimarlik Fakiiltesinden Doc.
Dr. Aysen Savas akademik danisman ve kirator roliind Gstlenmistir. Mimari proje Dog. Dr. Aysen Savas
baskanliginda Ignacio Goded, M.G.H. Rubio, Aurora Sanz, Eric Zhong, ve Genco Berk’ten olusan bir mimari
tasarim ekibi tarafindan hazirlanmistir. Pavyonun i¢ mekan projesi ve sergi tasarimi ise Aysen Savas imzasini
tasimaktadir [1].

Sekil 8. 2010 Sangay Diinya Fuar Tiirkiye Pavyonu Konsept Projesi

Temasi “Medeniyetler Besigi Anadolu” olarak belirlenen pavyon projesi, 9 metre yiiksekliginde ve 2000m2
alan kaplayan mevcut bir konteyner yapisinin sergi mekanina donustirilmesidir. Mimarliga ve kentsel
dontsiime odaklanan bir sergiyi barindiran yapida dis cephenin esin kaynagi Catalhdylk'te bulunan bir
duvar resmidir.
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Sekil 9. 2010 Sangay Fuari Turkiye Pavyonu Mevcut Yapi & Duvar Resmi

Pavyonun, ilk modiilii deneme amaciyla ispanya'da uretilen iic boyutlu cephe kaplamasinin geri
kalani Sangay'daki bir atolyede sanatcilar tarafindan el emedi ile sekillendirilmistir. Bu yontemin
glinimiziin dijital bicim arayislari ve bulunan bicimlerin seri Giretim teknikleri ile Gretilmesine elestirel
bir yaklasim olmasi distinilmustir. Pavyonda dis ve ic mekanda kullanilan tim sergi yiizeyleri ve
nesneleri yerel zanaatkar ve sanatgilar tarafindan tretilmistir. Catalhoyilk, Gobeklitepe, Yenikapi gibi
tarihi yerlesimler, yarattiklari demokratik ve toplumsal birlikteligi destekleyen fiziksel cevreleri ile yeni
kentsel olusumlara model olmak Gizere sergilenirken, tarihgi, arkeolog ve donem uzmanlari ile birlikte
derlenen oykiilerin gorsellestirilme sireci, temsil ve tarih yazimi ile ilgili kuramsal tartismalari pavyona
tasinmasi amaglanmistir.

Sekil 10. 2010 Sangay Diinya Fuari Tirkiye Pavyonu

Dikdortgen bir prizmadan olusan yapinin plan semasinda rasyonel bir ¢coziim tercih edilerek servis
mekanlari ince bir dikdoértgen kutu icerisinde toplanirken, kare planli ana sergi mekant icerisinde egrisel
bir rampa ile dolasim saglanmistir.
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Sekil 11. 2010 Sangay Fuar Tiirkiye Pavyonu Uc Boyutlu Model ve Plan
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Sekil 12. 2010 Sangay Diinya Fuari Tiirkiye Pavyonu Kesiti

Pavyonun tematik anlatimi, Turkiye'nin tarihi, kulttrel ve dogal glizelliklerinin olusturdugu dokuyu tanitmak
lizere tasarlanmis ve sergi; “ge¢mis’, “bugiin’; “gelecek” olmak lzere (i¢ bolim halinde diizenlemistir. Bu
boltmler sirasiyla; “Tiirkiye: Medeniyetler Besigi’, “Anadolu: Daha lyi Sehirler, Daha lyi Yasamlar”ve “istanbul:

iki Kita, Bir Sehir” alt basliklarina sahiptir.

Sekil 13. 2010 Sangay Diinya Fuar Tirkiye Pavyonu Cephe Detaylari
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Ozsoy ve Savag'n ifadesi ile hem Dogu hem de Bati'nin etkilerini tastyan Anadoludaki son bulgular, uygarlik
tarihinde teknolojik olarak en gelismis ve 6zgiin antik kiltiir drneklerinin bu topraklarda var oldugunu
géstermektedir. Bu baglamda, fuarin ana temasi olan “Daha lyi Sehir, Daha iyi Yasam’, tilke cografyasinda
canli bir yansima bulmaktadir. Fuar temasiyla uyum saglamak amaciyla pavyonun cephesinin tasarimi
ve rengi icin; tarihte bilinen ilk yerlesim merkezlerinden biri olan Catalhdyiik'te bulunan ve gecmisi M.O
7.500 yilina kadar uzanan “dlinyanin ilk sehir haritasi veya panoramik manzara giziminden” esinlenilmistir.
Pavyon icin hazirlanan tanitim kitapgigina gore; yapinin ti¢ boyutlu cephesi, mistik bir aydinlatma ile mimari
derinlik saglarken, ayni zamanda fuarda yorulan ziyaretcilere dinlenme imkani da tanimaktadir. Yapinin
mimari danismani Savas'a gore pavyon; “cagdas form bulma ¢alismalarini taklit ederek dedil, tarihsel olarak
onaylanmis bir sanatsal ifadenin bicimsel 6zelliklerini gostererek” komsu pavyonlarin etkileyici formlariyla
uyum saglamistir (Ozsoy ve Savas, 2010).

Catalhoyuk halki tarafindan gelistirilen obsidiyen aletlerin, daha sonraki medeniyetlerin gelisimine etkisini
gostermek icin, sergi salonunun giris bolimdi, obsidiyeni temsil eden, siyah sirli bir yiizeye sahip olacak
sekilde diizenlenmigstir.

Pavyonun “Geg¢mis” bdluimu; Turkiye'nin tarihi ve klttrel mirasini ve Cin ile olan baglantilarini gdsteren
bir sergi icermektedir. iki kiltiiriin paralel tarihinin temsili olarak Tiirk Takvimi ve Cin Burclar, iki tilke
arasindaki mesafeye ragmen ortak bir bag kuran ipek Yolu, Tiirk dilinin en eski kullanimini ve ayni zamanda
Tirk-Cin dostlugunu gosteren en eski kayith belge olan Kil Tigin Aniti, Turkiye cografyasinda gelisen ilk
yasam bulgusundan Cumhuriyet Donemi’ne kadar uzanan tarihi miras, pavyonda 6ne cikarilan baslica
sergi konularidir.

Sekil 14. Kdiltigin Aniti ve Gobeklitepe Canlandirmasi




ERINC ONBAY

Ziyaretcilerin Neolitik dénemden giinimuze kadar mimarligin ve sanatin gelisimine tanik olmalari
amaciyla; ilkel barinaklar, kuliibeler, mobilya ve insaat ekipmanlari, insaat ve tarim teknikleri pavyonda
sergilenmistir. Bu boliim, diinyada ilk heykel, ilk ayna, ilk sise ve insanlik tarafindan insa edilen ilk
barajin yani sira, ilk sehir olarak kabul edilen detayh bir Catalhdylik maketi gibi ‘ilkleri’ icerir. Daha
sonraki donemlerde bircok imparatorluga ev sahipligi yapan Anadolu cografyasina ait eserler ve el
sanatlarinin rnekleri de pavyonda yerini almistir. izmir'deki kazilarda bulunan Ana Tanrica Asklepius
Heykeli, istanbul Hipodromu modeli ve antik Efes kentindeki Celcius Kiitiphanesi bu tarihsel siireci
ziyaretcilere anlatmak icin kullanilan 6gelerdir. “Ge¢mis” sergisinin son bolimd, Tirkiye Cumhuriyeti'nin
olusumunda yasanan inis ve cikislari anlatarak tilkenin 6ncesi ve sonrasi karsilastirmasini sunan bir film
icermektedir. “Bugiin” sergisinde istanbul’'un Avrupa Kiiltiir Baskenti secilmesi 6ne cikarilarak, pavyonun
merkezinde “360 Derece istanbul” bashkl bir film gosterilmistir. Sehri betimlemek icin Amerikal bir
ekibe, izleyiciyi cevreleyen 360 derecelik ekranda izlenen bir film hazirlatiimistir. “Gelecek” sergisinde
ise Uilkenin gelecedi, Kartal Kentsel Donlisiim Projesi gibi bazi koruma ve doniisiim projelerinin mimari
temsilleri ile tasvir edilmistir.

Sekil 15. 2010 Sangay Fuari Tiirkiye Pavyonu Kafeterya ve Giris Holl

Pavyonun kdltir temali ¢ikis boliminde Turk kiilttri hakkinda detayli bilgi vermek icin ziyaretcilere
atélyeler araciligiyla “Hat” ve “Ebru” sanatlar tanitilmistir. Ulkeye 6zgii esyalarin satildigi hediyelik esya
madazasi ile geleneksel yemekler ve canli geleneksel Tiirk miizigi sunulan ve kahve fali bakilan “istanbul
Cafe” pavyondaki diger mekanlardir (Ozsoy ve Savas, 2010).

Fuar déneminde Turkiye'de gazetelerde pavyon ile ilgili yayinlanan haber ve yazilar genellikle olumlu bir
tsluptadir. Ozellikle pavyonun tanitimin yapildigi basin toplantisinda Sergi Komiseri Sencar Ozsoy'un;
“Bundan 6nceki pavyonlara baktim, iclerinde en iyisinin bu olacagini distintiyorum. Ayrica bizim bir
hikdyemiz var, evet belki diger Ulkelerin insa ettigi modern pavyonlarin evrensel bir sahsiyeti var, fakat
Turk pavyonun Anadolu'ya has bir sahsiyeti ve izahi var. Bu durum fuarin temasina ¢ok uygun ¢linki
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Anadolu tarih boyunca iyi sehirleri ve iyi yasamlar barindirmis”” sekindeki aciklamasi ile serginin icerigi
poptler basinda kapsamli bicimde yer almistir [2]. Mimari yayinlarda ise pavyon ile ilgili herhangi bir
degerlendirmenin yer almadigi gorilmektedir.

Ancak tanitimlarda yer alan ifadelerin aksine, pavyonda fuarin temasi ve alt metninden uzak bir yaklagimla
sadece tarihsel konulara odaklanilarak gelecege yonelik bir neri ya da proje sunulmamistir. Anadolu’nun
barindirdidi tarihi ve kultlrel zenginlikleri tanitmayr amaclayan yapinin sadece bir tarihsel referansa
dayandirilarak kurgulanmasi tzerinde yeterince distintilmemis bir tasarim ortaya ¢ikmasina neden
olmustur. Ustelik ortaya ¢ikan Uriiniin tasarim ve insai kalitesi de oldukca diistiktiir.

2.3 2015 Milano Diinya Fuarinda Tiirkiye Pavyonu

2015 Milano Duinya Fuari Turrkiye Ulusal Pavyonu Projesi, Ekonomi Bakanhidi tarafindan, dogrudan URAStudio
(Emir Uras) ve dDf (Dream Design Factory) firmalarina hazirlatilmistir. Tasarim, Bati ile Dogu arasinda bir
kavsak olan Tiirkiye tarihinin kiltiirel cesitliligine deginmektedir.“Gelecegdin Gidas! icin Tarihin irdelenmesi”
olarak belirlenen pavyon temasi ile gida ve beslenme konusunda, (lke topraklarinin 12 bin yillik tarihinin
getirdigi tim ogretiler ve zenginliklerle diinyanin gelecegine katki saglamasi amaclanmistir. 2015 Fuari igin
aday sehirler arasinda finale kalan izmir yerine Milano'nun secilmesi nedeniyle fuara katilmak konusunda
kararsiz kalan Turkiye, son anda katiim karari aldigi icin; pavyonun tasarimi iki ayda, ingaati ise ¢ buguk
ayda tamamlanmistir.

Sekil 16. 2015 Milano Fuari Turrkiye Ulusal Pavyonu Konsept Projesi

2.800 m2'si kapali alan olmak Uzere, toplam 4.170 m2'lik bir alana sahip, fuarin en blyik 5. pavyonu
olarak tanrtilan celik yapy, sergiler ve etkinlikler icin yari acik bir park alani olarak tasarlanmistir. Selcuklu ve
Osmanli mimari detaylarini referans alan yapida; kapali ve acik sergi alanlarinin Usti Selcuklu Yildiz'ndan
esinlenerek olusturulan bir kanopi ile orttilmastir. Revak, kubbe ve altigen formlar Osmanli Mimarisi'nden
alintilar olarak kullanilirken geleneksel cam sanati 6desi ‘Cesm-i Biilbul’ konstriksiyon tasiyicisi olarak
degerlendirilmistir. Pavyonda, gurme magazasi, restoran, kafeler, hediyelik esya diikkani ve kitliphane,
ofisler, konferans salonu gibi bolimler yer almaktadir [3].
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Sekil 17. 2015 Milano Diinya Fuan Turkiye Ulusal Pavyonu Kat Planlari

Pavyon icin hazirlanan resmi web sayfasinda belirlenen temanin, bereketin sembolii “Nar”ile temsil edilerek
somutlastinldig belirtiimektedir. Metaforik bir imge olarak secilen, zenginlik ve varligi sembolize eden
“Nar” tarih boyunca, bir¢ok din ve kultiirde olumlu anlam

kazanmis bir figlirdUr. Ayni zamanda Tiirkiye'nin tarimdaki zenginliklerinden biri olarak; birlik icinde
farklihg, farkliigin zenginligini simgelemektedir. Ulkenin tiim degerlerini tek tek ve biitiin olarak icinde
barindiran “Nar” acildiginda, diinya ile paylasima hazirdir. “Nar"in bu 6zelliklerinin belirlenen tema
lUzerinden pavyona, hem mimari hem de baglamsal olarak nifuz etmesi amaclanmistir. Turkiye'nin
Expo 2015 Komiseri Tarik Sonmez, mimari konseptin nasil olusturuldugunu su sozlerle acgiklamistir:
“Kokli tarihimizin, zengin kiltlirimiiza ve geleneklerimizin izlerini buraya tasimak, buraya yansitmak
ve bunlarin burada hayat bulmalari icin cok yogun caba harcadik. Burayr yaparken temel aldigimiz
nokta; diinyanin herhangi bir yerinden gelen ortalama insanin, adini ve bayragi gérmeksizin ‘iste bu
Turkiye pavyonudur’ diyebilecegi 6geleri icinde barindirmasini istedik ve bu cercevede konsepti ve
mimari bltlnligu olusturmaya cahistik.” [4].

Yine web sayfasinda pavyonun tasarimi ve biinyesinde yer alan mekanlar su ifadelerle tanitilmaktadir;
“Pavyonun acik bolimiinde, ziyaretgilerin ¢inar agaclarinin golgesinde Tiirk cayi ve Tiirk kahvesinin keyfine
varirken meshur Osmanli sadirvanini temasa edebilecekleri otantik bir bolim yer almaktadir. Bunun yani
sira, Pazar Yeri, Sokak Bufeleri, Anadolu Sofralar’'nin da yer aldidi acik alanda Tiirk tarihi ve kulturinin
inceliklerine dokunusglarin yapilacagi donemsel sergiler ve atolye calismalari gerceklestirilecektir. Yari kapali
alan kemerlerimiz ve kervansaraylarimizdan esinlenilerek diizenlenmistir. Yari kapali alanin acildigi ve
kalturel etkinliklere ve davetlere ev sahipligi yapacak olan ‘Avlu; gosteri ve etkinlikler icin bir performans
sahnesi icermektedir. Pavyonun kapali alani ise, diinyaca Uinlii geleneksel Tiirk evlerinin form ve dokusunu
yansitan ofis binasindan olusmaktadir. Kiitiiphanemizde, Turk tarihinde gida ve beslenme konularinda
dijital ve basili kitaplar ile Tirkiyenin tarim politikalari, diinya genelinde gida yardim programlari, gida
bultenleri, beslenme baglaminda daha yasanabilir bir diinya tizerine sunumlarin yani sira gida ve beslenme
hakkinda muhtelif basili ve elektronik yayinlar yer alacaktir” [5].

Pavyonun mobilyalari ve sergi alanlari ise Fields Studio firmasi imzalidir. Firma, URAStudio’nun geleneksel
Tirk comleklerinden yola cikarak tasarladigi dev comlekleri referans alip, doluluk-bosluk iliskilerini ters
cevirerek geleneksel hasir rme tekniklerini andiran mobilyalar ve sergi tniteleri tasarlamistir.
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Sekil 18. 2015 Milano Diinya Fuari Tiirkiye Ulusal Pavyonu

Ancak, Anadolu'nun tarihi ve cografi dnemini, kiltirel cesitliligini ve zengin mirasini géstermeyi
amaclayan pavyon sergileme bicimi nedeniyle bu tarihi birikimin, kiltlriin, gelenegin ve felsefenin
ogretisinden oldukga uzak ve yuizeysel kalmistir. Selcuklu Yildizi, Cesm-i Bulbil, Osmanl Sadirvani, Trk
Evi, Anadolu Sofrasi, Gobekli Tepe, Nazar Boncugu, Lale, iznik Cinileri gibi zamansiz ve yersiz bircok
tarihsel ve kultiirel deger, belli bir séylem cercevesinde degil adeta bir dekor niteliginde biraraya
getirilmistir (Uludag, 2015).

Sekil 19. icinde Tiirk Kahvesi yer alan ‘Tiirk Evi’ ve ‘Sadirvan’

2015 Turkiye Pavyonu ile ilgili Turkiyede basinda yer alan haber ve yazilar cogunlukla olumlu bir Gsluptadir.
Mimari cevrelerde ve yayinlarda ise pavyonun konsept yaklagimi ve tasarim kalitesi ile ilgili sert elestiriler
dikkat cekmektedir.

XXI Dergisi'nde yayinlanan yazida pavyon icin su ifadeler yer almaktadir: “(...) Expo boyunca ilham verici
tasarimlar ve sergiler gordiikten sonra Tuirkiye pavyonunun haline aciyor ve iceride ¢ok vakit gegiremiyorsunuz.
Soyle ki, bir tarafta sadirvan, bir tarafta mukarnas, bir tarafta Tiirk kahvesi, biraz parametrik tasarim, bir adet
Gobeklitepe maketi, biraz Marmara mermeri, bir miktar da peyzaj gérmek istiyorsaniz dogru yerdesiniz!
Bir 6rt altinda Tuirkiye'nin degerlerini bir araya getirmek istenmis oldugu anlasiliyor fakat Expo'nun derdi
bu degil. Pek ¢ok katiima tilkenin cabasi olan Ulkelerin eristigi cagdashgi sergilemek, yeni teknolojilerini,
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arastirmalarini ve gida politikalarini paylasmak, gezegenimizde beslenme konusuna bir deger lreterek
katki saglamak gibi konulara yaklasamamus bile! (..) Ustelik gidanin gelecegi ve beslenme ile iliskili bir
politikasinin var olmadigini da agik agik soyltyor Turkiye. (...)"[6].

Sekil 20. “Gobekli Tepe” Replikasi ve Pavyonun Maskotu “Nar”

Fuarda geleneksel yapi vurgusunun &zellikle tglinci diinya tlkelerine ait pavyonlarda tarihselci kopyalar
olarak kitsch karsiliklar buldugu gortilmektedir. Tirkiye Pavyonu da, yarattigi Gslup ve bigcim karmasasi
ile bunlarin arasinda yerini almistir. Pavyon, “Gelecegdin Gidasi icin Tarihin irdelenmesi” temasini tagisa da,
pavyonda gelece@e dair bir sorgulamaya rastlanmamaktadir. Mekana rastgele yerlestikleri hissi veren tarihi
ve kulttrel motifler, sokak tabelalari bicimindeki yonlendirmeler, Hitit kabartmali odalarin icinde yer alan
“Food&Art” sergisindeki yemek resimleri ve diger kiiltirel nesneler kafa karisiklig yaratmaktadir (Yildirm, 2015).

Sekil 21. Hitit Kabartmali “Cémlek” & icinde Tiirk Yemekleri Temali Sergi

Pavyonun mimari tasarimindaki belirsizlik ve serginin kurgusundaki olumsuzluklar ziyaretcileri karmasik
bir kiltir bombardimanina sokmustur. Birbirini biitiinleyemeyen, gereginden fazla tarihi figtrle
ziyaretcinin kafasini karistiran pavyon, yalnizca ge¢misin irdelenmesiyle sinirl kalmistir. Tarihsel 6gelerin
¢agdas malzemeler kullanilarak yorumlanmasi ise tlkedeki ayni dénem icerisinde yayginlasan bazi yerel
belediyelerin ‘kitsch’ olarak tanimlanabilecek uygulamalarini animsatmaktadir (Erkartal, 2015).
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Ozetle Tiirkiye Pavyonu'nda, sergilemedeki cesitliligin kavramsal bir altyapisi ve diistincenin mimari olarak
soylemsel ingasi mevcut degildir. Bu nedenle ortaya ¢ikan tasarim farkliliklar secilemeyen, degerleri
birbirinden ayirt edilemeyen, 6zgtnlikleri goz ardi edilmis bir imgeler yiginina doniismustir. Pavyonda
gelecek icin nasil bir entelektliel dnerme oldugu da belirsizdir. Sergilemedeki anlam biitlinliginin ve
sureklilik eksiliginin disinda sergi tnitelerinin serpistirildigi pavyonda agik alanlarin fazlahg sicak ve yagish
glinlerde ziyaretciler icin olumsuz bir ortam yaratmistir. Sonucta Turkiye fuarda farkli ve 6zgiin bir tasarim,
yeni bir kesif ve deneyim mekani sunamamistir (Uludag, 2015).

3. SONUC VE ONERILER

2000 yilindan giinimiize kadar diizenlenmis olan Diinya Fuarlarinda Turkiye, farkli pavyon tasarimlari ile
temsil edilmis olsa da sergilenen tarihi, kiiltlrel 6geler ve sergileme konsepti genellikle benzer niteliktedir.
incelenen pavyonlar bu acidan (ilke imajinin gérsellestirildigi yapilar degil, genellikle turizme ydnelik
pazarlama etkinliklerin yapildigi mekanlardir. Pavyonlar sadece ici doldurulmasi gereken yapilar olarak
ele alindigi icin, anlatilmak istenen asil mesaji mimarlik araciidiyla ziyaretcilere iletmeye yonelik kavramsal
arka plana dayali bir calisma yapilmamistir.

Turkiye'nin fuar yaklasimina gore ulusal pavyonlar; yabancilarin zihninde Ulkeye dair var olan 6geleri
tekrarlayarak Ulke ve toplum hakkinda olumlu imaj cizmeye calisan sergi yapilaridir. Ancak giinimuizde
Diinya Fuarlarindaki beklenti bu yapilarin cesur, ilgi ¢ekici, sasirtici, farkli deneyimler sunan etkilegimli
ortamlar olarak kurgulanmalaridir. Tiirk Pavyonlarinin tasarimindaki bu problemli cikis noktasi tlkenin
uluslararasi ortamda; imaj gelistirmeye yonelik bir tanitim degeri olmayan, dikkat cekmeyen ve siradan
yapilarla temsil edilmesine yol agmaktadir. Bu nedenle 2000 Hannover Tirkiye Pavyonunda oldugu gibi
mimari tasarim agisindan belirli bir kaliteye sahip yapilar bile fuar baglaminda degerlendirildiginde cagin
ruhunu yansitmakta yetersiz kalmaktadir.

Bu duruma ulkenin, diinyadaki glincel sorunlara ve gelecege yonelik proje tretmeye yatkin olmayan
kdltarel gegmisinin sebep oldugu dustndlebilir. Kiltirel Grtinler olarak birgok mesaj barindiran ulusal
pavyonlar, Turkiye'nin, kendi gérmek istedigi haliyle kendisini yani kimligini Batlya dogrudan sundugu
materyallerdir. Bu anlamda ulusal pavyonlar, bilincaltinda Bati karsisinda uzun zamandir duyulan yenilgi,
eksiklik duygularina karsi bir meydan okuma olarak da degerlendirilebilirler. Bu nedenle pavyon tasarimi
konusunda risk alinmadigi ve her katilimda icerik olarak daha dnce denemis yani alisildik olanin tekrar
edildigi iddia edilebilir.

Ote yandan, Tiirk pavyonlarinda tlkenin temsili ile ilgili de ayni celiski gézlemlenmektedir: Tiirkiye bir
yandan Dogu Ulkesi olmadigini ispat etmeye calisirken Dogu'yu cagristiran sergi elemanlari ve motifleri
kullanarak Batililarin géziinde var olan Dogu kimligini her seferinde bastan yaratmaktadir.

Ulkenin fuar katilimlarinda gézlemlenen bu sorunlarin ¢ézimii icin; tlke imajini gelistirmeye ydnelik
glincel bir kurgu yapilmasi, bu kurgunun parcasi olarak sergileme stirecine katilacak bir mimari bakis acisi
gelistirilmesi, boylece icerik ve dis kabuk olarak uyumlu mesajlar ileten pavyon tasarimlari elde edilmesi
atilabilecek ilk adimlar olacaktir.
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