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Editor'den

Altinbas Universitesi tarafindan basilan “Aurum Miihendislik Sistemleri ve Mimarlik Dergisi “(A-JESA) adli
uluslararasi derginin 2. Cilt, 1. sayisini yayinlanmaktan blyik mutluluk duyuyoruz. Stratejimiz, siki bir
inceleme siireci saglayarak yiliksek kalite standartlarinda bilim ve teknolojide yeni egilimleri gosteren
yayinlara yer vermektir.

Aurum Miihendislik Sistemleri ve Mimarlik Dergisi (A-JESA) kapsami ; Elektronik, Gériintii isleme, Bilgi Teorisi,
Elektrik Sistemleri, Gl¢ Elektronidi, Kontrol Teorisi, Gomli Sistemler, Robotik, Hareket Kontrol(, Stokastik
Modelleme, Sistem Tasarimi, Multidisipliner Mihendislik, Bilgisayar Miihendisligi, Optik Miihendisligi, Tasarim
Optimizasyonu, Malzeme Bilim, Metamaterialleri, Isi ve Kiitle Transferi, Kinematik, Dinamik, Termodinamik,
Enerji ve Uygulamalari, Yenilenebilir Enerji, Cevresel Etkiler, Yapisal Analiz, Akiskanlar Dinamigi ve Mimari
Arastirmalar ve Kentsel Tasarim, ic Mimarlik ve Sinematik Mimari gibi konularda yapilan bilimsel 6zgiin
calismalarini icermektedir.

Doc.Dr. Derya Giilec Ozer'e derginin énceki sayisindaki katkilarindan dolay: tesekkdir ederim. Derginin yeni
editorui olan Yrd. Do¢.Dr.Aysegul Akcay Kavakoglu ve Yrd. Dog.Dr. Oguz Ata'ya basarili calismalar dilerim.
Ayrica 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

It is our great pleasure to publish Volume 2, Number 1 of international journal, “Aurum Engineering Systems
and Architecture” (A-JESA) published by Altinbas University. Our strategy is to demonstrate new trends
in science and technology subject to high quality standards by ensuring a stringent peer review process.

The scope of the Aurum Engineering Sciences and Architecture (A-JESA) covers the novel scientific
papers about Electronics, Image Processing, Information Theory, Electrical Systems, Power Electronics,
Control Theory, Embedded Systems, Robotics, Motion Control, Stochastic Modeling, System Design,
Multidisciplinary Engineering, Computer Engineering, Optical Engineering, Design Optimization, Material
Science, Metamaterials, Heat and Mass Transfer, Kinematics, Dynamics, Thermo-Dynamics, Energy and
Applications, Renewable Energy, Environmental Impacts, Structural Analysis, Fluid Dynamics and Architectural
Researches and other topics such as Urban Design, Interior Architecture and Cinematic Architecture.

I thank Assoc. Prof. Dr. Derya Giile¢ Ozer for her support in our first issue. | wish efficient studies for the
new editors Asist. Prof.Dr. Aysegiil Akcay Kavakoglu and Asist. Prof. Dr. Oguz Ata. | sincerely wish to thank
members 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 N. UCAN
Editor in Chief
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YAPAY SiNiR AGI TEKNIKLERI KULLANARAK EGITiM YAYINCILIGI SEKTORUNDE VERI
MADENCILIGi

Metin ZONTUL', Ayhan YANGIN?

! istanbul Aydin Universitesi, Yazilim Miihendisligi, istanbul
2 [stanbul Aydin Universitesi, Bilgisayar Miihendisligi, istanbul

metinzontul@aydin.edu.tr , ayhanyanginO5@gmail.com

Ozet

Bu Calismanin amaci, insan beynindeki sinir aglarinin ¢calismasindan yola ¢ikilarak olusturulan Yapay Sinir Ag-
lani (YSA)'nin egitim yayincilidi sektériinde satis tahmininde nasil kullanilabilecegini arastirmak ve satis tahmi-
nini yapmak icin en uygun YSA modeline iliskin bir 6rnek sunmaktir. Kurumlarin gtinliik operasyonlari her giin
binlerce veri olusturuyor. Yapilan her sey, atilan her adim, kurulan bir iletisim, yazilan her sey bir veri ve hepsi bir
anlam icermektedir. Rekabetin artigi gtiniimiizde fark olusturmak icin bircok kurum tarafindan ihtiyag¢ duyulan
bilgi, karsimiza cikan verilerin anlamli bir sekilde dtizenlenmesi ile saglanmaktadir. Dosya ve veri tabanlarinda
kayitli cogalan verilerle veri madenciliginin asil hedefi; verilere iliskin bilgiyi kesfetmek ve karar verme siirecine yar-
dim edebilecek veri tabanindaki yararli bilgileri elde etmektir. Bu ¢alismada egitim yayinciligi sektériinde faaliyet
gosteren bir firmanin verileri kullanilmustir. llgili firmanin bilgi siteminden veriler alinarak satis tutarini etkileyebi-
lecegi diistiniilen kriterler ortaya cikarilmistir. Satis talebini etkileyen faktérler; Satis Hacmi, Odrenci sayisi, hane
egitim harcamasi, dolar kuru, miisteri sayisi, TUFE ve UFEdir. Yapay sinir aginin (irettigi sonuglarin gercedi ne ka-
dar yansittidgi istatistiksel olarak arastirilmustir. Elde edilen sonuglar, yapay sinir aglarinin egitim yayinciligi ile ala-
kali gelecekteki satiglari tahmin etmede basariyla kullanilabilecegini ortaya koymustur.

Anahtar Kelimeler: Yapay sinir aglari, egitim yayinciligi, veri madenciligi

DATA MINING ON EDUCATION PUBLISHING SECTOR BY ARTIFICIAL NEURAL NETWORK
TECNIQUES

Abstract

The purpose of this thesis is to investigate how artificial neural networks which is generated from the natural neural net-
works in the human brain can be used in sales forecasting in the education publishing sector and to present an example
of the most appropriate artificial neural network model for making sales forecasts. The daily operations of institutions
makes thousands of data every day. Everything which is done, every step which is taken, an established communica-
tion, every data which is written has a meaning. The main target of data mining is to discover information about the
data and to provide useful information which will be able to help the proses of decision. The information that is needed
by many organizations is provided through a meaningful arrangement of information data. In this study, the data of
a company in the education publishing sector were used. Some data were taken from the company’s system to find
out criteria affecting sales amount. Factors of influencing sales demand are sales volume, number of students, house-
hold education expenditure, dollar exchange rate, number of customers, CPl and PPL. It is investigated statistically how
much the results of the artificial neural network reflect the reality. According to results, it is found out that artificial neu-
ral networks can be used succesfully to predict future sales amount of educational publications.

Keywords: Artificial neural networks, educational publishing, data mining
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METIN ZONTUL, AYHAN YANGIN

1. GiRis

Tum Kurumlar gelecekte, su anki var olan konumlarini korumak ve iyilestirebilmek icin gelecekte yasa-
nabilecek olaylar tahmin etmek ve iyi yapilmis planlar ¢cercevesinde faydali ¢coziimler Giretmek icin de-
vamli karar vermek zorundadirlar. Kurumlarin gelecekte yasanabilecek olaylari dnceden 6ngérmek, cesitli
veri ve yontemleri kullanarak énceden dnlemler almak tahminin asil amacidir ve talep tahmin isleminde
de bu amag 6ngoriilmektedir. Yapay zeka kavrami, bilgisayarda yapilan uzun zamanl ¢alismalarin neti-
cesinde bilim adamlarinin insan beynini modellemesi sonucunda hayatimiza girmistir. Yapay sinir aglar
adini verdikleri yeni bir alan adi bu adimlari izlenmesi sonucu ortaya ¢ikmustir. Yapay sinir aglan teknigi,
glvenilir sonuglar vermesi ve dogrusal olmayan sorunlarin ¢éziimiinde aktif olarak kullanilmasi zamanla
yayginlasmasina neden olmustur.

Yapay Sinir aglari ydnteminin hemen hemen tiim cevrelerde kullaniliyor olmasi, bu tahmin modellemesi
icin de gelistirilmis yeni metotlardan bir tanesi olmasina ragmen, Turkiye'deki calismalar bu cercevede
diinya literatiiriine gére cok az oldugu gériilmektedir. Ulkemizde, yapay sinir aglar ile ilgili arastirmacila-
rin artik yogunlasmasi ve bu yontem ile tahmin, veri kavramlastirmasi, siniflandirma ve kontrol sorunlari
¢6ziimu gibi benzer bircok konuda ¢ézlimler gelistirilmesi, Glke bilimimize 6nemli faydalar saglayacaktr.

YSA, noron adi verilen hticrelerle islemleri gerceklestiren ve insan beyninin calisma sekli 6rnek alinarak
gelistirilmis bir ag modelidir. YSA'nin Tahmin calismalari icin en biyik faydasi istege bagli tahmin fonk-
siyonunu kullanarak saptanmis olan verilerden 6grenebilme ve tahminde bulunma yetenekleridir. YSA
problemlerin ¢c6ziimiinde geleneksel programlama ydntemleri yerine, drneklerle 6grenmeye dayali adap-
tif bir dogaya sahiptir. Bununla birlikte YSA hizli hesaplamalar saglayan icsel paralellie de sahiptir. YSA,
diger tahmin modellerine gore genelleme, 6grenme ve tahmin etme amaclarina hizl ve tutarli hizmet
eden hesaplama modellerini barindirmaktadir. YSA, bu nitelikleri ve 6zellikle 6n varsayim ve matematik-
sel bir denklem gerektirmedigi icin calismada tercih edilmistir (Sonmez, Zontul ve Bilbdil, 2015). Litera-
tlrde tahmin calismalari ile ilgili cesitli alanlarda yapilmis fazlaca sayida calisma bulunmaktadir. Ancak
egitim yayinciligi sektoriinde ne yazik ki durum hic de iyi degil. Egitim yayincihdi sektoriinde satis tah-
minine yonelik hig bir calismaya rastlanamamustir. Egitim yayincilig sektoriinde bu durumun ¢éziimine
yonelik fayda saglamak da bu calismamizin hedefleri arasinda bulunmaktadir.

Dosya ve veri tabanlarinda kayitl cogalan verilerle veri analizi yapmak, bu verileri anlamli hale getirmek
icin veri madenciligi gibi saglam araclarin gelistiriimesi 6nemlidir. Veri madenciliginin asil hedefi; verilere
iliskin bilgiyi kesfetmek ve karar verme stirecine yardim edebilecek veri tabanlarindan yararl bilgileri elde
etmektir. Egitimsel data setlerinde veri madenciligi teknikleri bu verilerin analizine ve bu verilere iliskin
gorinmez bilgilerin bulunmasina yardimci olmak icin kullanilmustir.

Calismada, Literatiir calismalari ve uzman goruslerine dikkate alinarak, YSA yardimiyla egitim yayincihg
satis yapan bir firmanin dosya ve veri tabanindaki 2010-2014 yillari arasindaki verileri kullanilarak 2015
yilinin il bazl satislari yapay sinir agi geriye yayiim algoritmasi (backpropagation algorithm) ile tahmin
edilmeye calisiimis ve elde edilen sonuglar gercek degerler ile karsilastiriimistir.
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2. LITERATUR

Literattirde YSA ile ilgili, bircok alanda yapilmis ylzlerce talep tahmin ¢alismasi bulunmaktadir. YSA ile
yapilmis ilk tahmin calismasinda hava durumu tahmin edilmistir. Bu calismadan sonra Hu, 1964 yilinda
kurumlarda yapilan olan YSA modeli calismasi, YSA modelini Ginli hale getirmistir. Kurumlarda YSA mo-
deli tahmin ¢alismalari, 6ncelikle ekonomi, finans alanlarinda tamamlanmis ve faydali sonuclar elde edil-
mistir. Zamanla kurumlarda farkli konularda da tahmin ¢alismalari giderek yaygin hale gelmeye baslan-
mistir. Calismanin konumuzla da ilgili olarak literattir taramasi icin uygulamalardan bazilar incelenmis ve
asagida ozetlenmistir.

Sari (2015), Yapay Sinir Aglarini (YSA) kullanarak bir otomativ firmasinin satis talep tahmini yapmaya calis-
mistir. Bu calismasinda, Yapay sinir aglari ile Urettigi sonuglarin gercegi ne kadar yansittigi istatistiksel ola-
rak arastirdigi goruilmustir. Elde edilen sonuclar, Regresyon Analizi (RA) ve zaman serileri ile yapilan tahmin
sonugclariyla karsilastinlmis ve yapay sinir aglari ile gercege daha yakin tahminler elde ettigini gostermistir.

Gevcar vb (1999), SEKA kagit fabrikasinda tretilen 8 farkl kagit Griintiniin gelecek satis tahminini yap-
miglardir. Bu calismada kagit talebini etkileyen faktorler; GYMH, Niifus, ithalat, ihracat, kagit ve basim sa-
nayisine ait toplam esya fiyat endeksi faktorlerini dikkate almistir. Kagit talep tahminleri coklu regresyon
ile yapilmis ve gerekli analiz bu degiskenler arasindaki iliski korelasyon ederek belirledigi gortilmastdir.

Yiicesoy (2011), Bu calismasinda yapay sinir aglari ile Tirkiye'de temizlik kagidi sektdriinde parametrelere
dayali talep tahmini icin model olusturulmus ve modelin test edilmesi sonrasinda gelecek ile ilgili deger-
lendirmeler yaptigi gorilmustar. Ayrica her bir parametrenin talebe olan etkisi gosterilmis, diger talep
yontemleri ile karsilastirma yaptigi gérilmustar.

Asilkan (2009), ikinci el otomobil piyasanin gelecekte olabilecek fiyatlari tahmin etmek icin yapay sinir ag-
larin kullanmigtir. Calismasinda, YSA uygulamasi ile elde ettikleri sonuclar, zaman serisi analizleri ile elde
ettikleri sonuclar ile karsilastirilma yapilmis ve sonuclar, yapay sinir aglarinin ikinci el otomobil piyasasinda
gelecekteki fiyatlari tahminden daha basarili sonuclar cikardigini gostermistir.

Avci (2009), IMKB-30 endeksinin icinden secilmis bazi hisse senetleri glinliik kazanclarini, yapay sinir agi
modeli ile tahmin etmistir. Calismada, yapay sinir aglari ydnteminin, hisse senedi getirilerinin tahmininde
etkili ve faydali oldugu gozlenmistir.

Bircok konuda yurtici ve yurtdisinda yapilan literatiir incelemelerinin sonuclarinda talep tahmini ve ya-
pay Sinir adi ile ilgili calismalara rastlanmistir. Bu calisma literatiire katki saglamak amaci ile genelde
Turkiye'nin, 6zelde firmalara fayda saglamak ve gelir kaynagr olmasi icin egitim yayinciligr sektérindn, il
bazli satis tahminiyle ilgili olarak ¢alisma yapilmistir. Firmalar acisindan satisi etkileyen bircok faktor bu-
lunmaktadir. Bu sektorle alakali yapilan calismalar isiginda il bazl satis tahmininde 6nemli zorluklarla kar-
silagildigi gorilmektedir. Bu ¢alisma egitim yayincihdi sektériindeki kolaylik saglamak ve literatiire kat-
kida bulunmak icin yapilmistir.
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3. YAPAY SiNiR AGLARI

insan beyninin calisma seklinden esinlenerek gelistirilmis olan Yapay sinir aglari (Artificial Neural Networks
- ANN), birbiri ile paralel calismakta olan, birbirine bilgiyi ileten ve bilgiyi alan bir yapidan olusmaktadir.
Bir ag seklinde birbirine baglanan Yapay sinir hiicreleri problem ¢6zmek amaciyla kullanilir. Hiicreler ara-
sindaki bilgi akisini saglayan baglantilarin degerleri, iliskilerle gdsterilmekte ve Sistemin 6grenme yetene-
gini ve zeki davranigini, baglanti degerleri kullaniimasi ile saglanmaktadir (Tekin, 2009: 229).

Bir sinir agi, beynin 6grenme siirecini benzetilmeyen bir yapay tasarimdir. Yapay terimi; 6grenme siireci
icinde cok sayidaki gerekli hesaplamayi yapabilen bilgisayar programlarinda kullanilan sinir aglarini ifade
etmektedir. (S6nmez, 2013: 64). Yapay sinir aglar modelinin sembolik gosterimi asagida Sekil 3.1'de ve-
rilmistir.

Yapay sinir hiicresi, yapay sinir aglarinin calismasina esas teskil eden en kiiciik birimlerdir. Yapay Sinir hlic-
releri, agirliklar, girdiler, aktivasyon fonksiyonu, birlestirme fonksiyonu ve ¢ikis olmak tzere sekil 3.1'de g6-
rilecegi tizere 5 ana bileseninden olusmaktadir.
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Sekil 3.1 Yapay Sinir Hiicresi (Oztemel, 2006: 29)

Yapay sinir aglari bir programciya gerek kalmadan, kendi kendine 6grenme 6zelligine sahip sistemlerdir.
Bu aglar 6grenme gibi yeteneklerinin yaninda, bilgiler ve ezberleme arasinda iliski kurma yetenegine de
sahiptirler. Bircok Yapay sinir aglari bulunmasi ile birlikte bunlarin bazilarin kullanimi digerlerine gore daha
fazladir. Bu yapay sinir aglarindan bir tanesi olan geriye yayilimli yapay sinir agi olarak bilinmektedir. Bu
tip aglar 6zellikle siniflandirma ve tahmin islemlerinde basarili sonuglar vermektedir (Yiiksek, 2007: 15).



AURUM MUHENDISLIK SiSTEMLERi VE MiMARLIK DERGiSi
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

3.1 Uygulamada Kullanilan Yontem

Geriye yayilim algoritmasi, ilk defa Werbos tarafindan tertip edilmis, sonra McCelland, Rummelhart ve Par-
ker tarafindan gelistirilmis. Ogretme algoritmasi, anlasilabilir ve matematiksel olarak ispati miimkiin ol-
dugundan dolayi cok tercih edilmektedir. Bu algoritmada olan hatalar, geriye dogru cikistan girise azala-
rak calismasi nedeni ile geriye yayilim ismi verilmistir. Geriye yayilimin 6grenme kurali, ag ¢ikisinda olan
mevcut hatalarin, her bir tabakadaki agirliklari tekrar hesaplamaktadir (Karaath 2012).

4. VERi MADENCILIGi

Glnidmuzde bilisim ve iletisim teknolojilerindeki gelismelere paralel olarak donanim cihazlarinin ucuzla-
masi, verilerin uzun siire depolanmaya ihtiya¢ duyulmasi gibi vb. sebeplerle de blyiik kapasiteli veri ta-
banlarina neden olmustur. Boylelikle biytk veri tabanlarinda amaglanan anlamli, kullanilabilen ve ilging
bilgiye erismek yeni bir disiplinin olusmasina sebep olmustur. Bu veriler, farkli istatiksel yontemlerle in-
celenip, analize tabi tutularak isletmelerin karar verme siirecine etki etmesini ve yeni stratejiler gelistir-
mesine katki saglamaktir.

Veri madenciligi, diger bir ifade ile veri tabanindaki bilgiyi kesfedilmesidir. Biy(ik veri hacimlerinin arasinda
saklanan, anlamli oldugu 6nceden tespit edilmeyen ve potansiyel olarak da yararli ve anlasilir bilgilerin or-
taya cikarildigl, bununla birlikte arka planda veri tabani yonetimi, istatistik, makine 6grenme, paralel, ya-
pay zeka ve dagrtik islemlerin bulundugu veri analiz tekniklerine, veri madenciligi ad verilir (Kalikov, 2006).

1950'li yillarda veri madenciligi teknikleri ile alakali calismalar yapan matematikgiler, mantik ve bilgisayar
bilimleri alanlarinda ¢alismalarin sonunda yapay zeka “artificial intelligence” ve makina 6grenme “ mac-
hine learning” tekniklerini kesfetmislerdir (Adriaans ve Zantinge, 1997). Istatistikgiler, 1960’ yillarda reg-
resyon analizi, en blyuk olabilirlik kestirim, sinir aglar vb. yontemler veri madenciliginin ilk adimlarini
olusturan algoritmalar kesfetmislerdir. Ayrica veri tabani sistemlerinin gelismesi ile cok sayida veri doku-
manlarinin saklanmasi ve bilgilerin tekrar geri kazanilmasi saglanmistir.

1970, 1980, 1990’ yillarda yeni bilgisayar tekniklerinin ve yeni programlama dilleri gelistirilmesi, genetik
algoritma, EM algoritmasi, K-Means kiimeleme algoritmasi ve karar agaci 6grenme algoritmasi gibi algo-
ritmalari da icermektedir (Lori Bowen Ayre, 2006) . 1990 yili ile birlikte veri tabanlarindaki bilgi kesfinin ilk
adimlar boylelikle olusturulmustur. Buyuk veri tabanlarinin icin veri ambari, veri tabani (database ware-
houses) gelistirilmistir. Ayrica ayni donem icerisinde yeni teknolojilerle beraber, veri madenciligimde de-
gistirilerek yaygin olarak kullanilmaya bagslayan standart bir isin parcasi olmustur.

5. TALEP TAHMIiNi VE TAHMIN YONTEMI

Talep, tuketicilerin bir Girlin veya hizmeti belirli bir fiyat seviyesinden almaya hazir olduklari miktardir. Ta-
lebi etkileyen faktorler arasinda; Griin ve hizmetin fiyati, tiketicilerin gelir seviyeleri, tiketici aliskanliklari,
ihtiyacin siddeti, mevsimsel etkenler sayilabilir. Tahmin, en basit anlami ile, ge¢mise bakarak gelecek hak-
kinda karar verme anlamina gelmektedir.
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Talep tahmini, bir firmanin Griin satislarinin gelecek sezonlar icin ne olacagini belirlemek ve 6nceden bil-
mek icin, gecmis donem verilerinin diizenlemek ve analiz edilmesi slirecine denilmektedir. Bu Uriinlerden
ne kadar satilacagy, tuketicilerin taleplerinin hangi Grlnler tizerinde olacadi ve bu taleplerin hangi tarih-
lerde gerceklesecegini talep tahminleri ile 6grenmek miimkiin olabilmektedir (Karahan, 2016).

Talep tahmininde (¢ tiir yontem kullaniimaktadir. Bu yontemler kantitatif, kalitatif ve yapay zeka tabanli
yontemler olarak adlandirilmaktadirlar. Son dénemlerde teknolojinin gelismesiyle yapay zeka tabanl yon-
temlerde kullanilmaya baslanmistir. Kalitatif yontemler daha ¢ok kisisel ¢ikarimlara ve deneyimlere daya-
nirken, kantitatif yontemler ise istatistiksel ve matematiksel yontemlere dayanmaktadir (Kilig, 2015). Klasik
yontemlerle ¢éziilemeyen veya istenilen performans alinmadidi durumlarda, daha karmasik veri yapila-
rini ¢céztimleyebilen yapay zeka tabanli yontemler de cogunlukla kullanilmaktadir.

6. UYGULAMA

Bu uygulamada egitimi yayinciligi sektériindeki bir firmanin yillik satis verilerinden yola ¢ikarak yapay si-
nir aglarinin MATLAB (R2008A Surimii ) yazilmi ile gergeklestirilmistir. Egitim Yayinciligi sektoriine ait bir
firmanin 6nceki senelerin satis tutarlari tizerinden, gelecek sene icin satis tahminleri yapilmaktadir. Yapi-
lan bu il bazl satis tahminler dikkate alinarak yillik biitceler hazirlanmakta ve ana tretim plani olusturul-
maktadir. Fakat yapilan tahmin degerleri ile fiili gerceklesen tahmin degerleri her zaman ayni olmamakta-
dir. Bu da tretim planlamasindan ham malzeme satin almasina kadar her siireci olumsuz etkilemektedir.
Gegmis yillarin satis tahminleri izerine yapay sinir aglari ydntemi veri yapisina uygun YSA modeli belirle-
nerek gelecek aylarin satis tutarlarn tahmin edilmeye calisilmistir. Egitim yayincilidi satisini etkileyen firma
disi faktorlerin belirlenmesi asamasinda Uzman arkadaslarin gorislerine basvurulmustur.

Bu calisma ile il bazli satis tahminlerinin ve bunu etkileyen faktorlerin belirlenmesi amaglanmistir. Yurt ici
satis talebini etkileyen firma disi faktorler asagidaki gibidir:

» Satis Hacmi: Satis tutarlari
Ogrenci Sayisi:

Hane Egitim Harcamasi

Musteri Sayisi
Tuiketici Fiyat Endeksi (TUFE)

>
>
» Dolar Kuru
>
>
> Uretici Fiyat Endeksi (UFE)

Bu faktorlere ek olarak iki faktorde yayin satislarini etkilemektedir. Bunlardan ilki Milli Egitim Bakanhginin
egitim politikalaridir. Digeri de Yerel Yonetimlerin ( Valilik, Kaymakamlik, Belediyeler vb) yaptiklar kiltd-
rel faaliyetler, Sinavlara hazirlik calismalar yayin satislarini ciddi olarak etkilemektedir. Bu iki faktoriin geg-
mis donemlere ait veri toplanma olanagi olmadigi icin uygulamaya alinamamistir. Bu ¢alismada kullani-
lan verilerin cogu Tiirkiye istatistik Kurumu (TUIK), Merkez Bankas! verilerinden derlenmistir.
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6.1 Yapay Sinir Ag1 Mimarisi

Talep tahmininde en ¢ok kullanilan yontem, geri yayilim algoritmasidir. Bu nedenle yapilan ¢alismada ¢ok
katmanli ileri beslemeli geri yayilim algoritmasi kullanilmustir.

Normalizasyon teknigi olarak en ¢ok kullanilan D_Min_Max yontemi kullanilarak, tiim veriler [0.1, 0.9] ara-
sinda normalize edilmis ve programa aktarilmistir. Calisma kapsaminda olusturulan tiim modeller giris
katmani, ikt katmani ve gizli katmandan olusmustur. Girdi katmani sekiz hiicreden, ¢ikti katmani ise bir
hiicreden olusmaktadir. Gizli katmanda ise farkli sayilarda hiicre bulunabilir, bunun icin ileriki kisimlarda
en uygun hicre sayisi bulmak icin denemeler yapilmistir. Yapay sinir agi modellenmesinde gizli hiicre sa-
yisini elde etmek icin “geometrik piramit kurall” olarak adlandirilan bir yontem kullanilir. Bu kurala gore,
girdilerden ciktilara dogru hticre sayisinin azalmasi gerektigi varsayimina dayanir. Gizli hiicre sayisi pira-
mit kurali geregi, girdi hiicre sayisinin iki kati olan on altiyr gecemez. Ayrica bu sayi, girdi hiicre sayisi ile
cikti hiicre sayisinin carpiminin karekokiinden de az olamaz. Cok sayida deneme yapilmistir.

6.2 Yapay Sinir Agi MATLAB Uygulamalari ve Egitilmesi

Agin egitilmesi icin MATLAB R2008A programinin Neural Network uygulamasi kullaniimistir. Oncelikle
MATLAB uygulamasinda Workspace kismina normalize edilmis olan egitim girdi ve gikti veriler girilir. Daha
sonar yapay sinir agi tanimlamalari yapmak icin MATLAB “Network” kisminda olusturmak istedigimiz ag
ile ilgili ag tipi, egitim girdi- ¢ikti verisi, egitim ve 6grenme algoritmalari, performans fonksiyonu, katman
sayisl, gizli hlicre sayisi, néron sayisi ve aktivasyon fonksiyonu girisleri yapilir ya da acilan butonlardan se-

cim yapilir. ilgili yerler doldurulduktan sonra“ Create” butonuna basilarak ag yaratma islemi gerceklestiri-
lir. MATLAB giris ekrani Sekil 6.1'de, Yeni tanimlama penceresi 6.2 de gosterilmektedir.

[ Start| Resay

Sekil 6.1 MATLAB Girisi Tanimlamalari




METIN ZONTUL, AYHAN YANGIN

7 Create NMetwork or Data =_L =5

MNetwork | Data|

Mame

networkl

MNetwork Properties

MNetwork Type: | Feed-forward backprop -
Input data: input -
Target data: | target -
Training function: | TRAIMGDX  ~ |
Adaption learning function: | LEARMGDM  ~ |
Performance function: | msE -
Murmber of layers: 1

Properties for: | Layer 1~ |

Mumber of neurons: |8
Transfer Function: FFANEIE 1~
[ B3O view ] [ #% Restore Defaults |
D Help [ Z¢ create | [ & close |

Sekil 6.2 MATLAB Yeni Tanimlama penceresi

Sekil 6.3'de olusturulan yapay sinir ag modelinin goriintiisi yer almaktadir.

- ~
1 Network: networkl T ‘i[glﬂlg

|| View | Train | Simulate | Adapt | Reinitialize Weights | View/Edit Weights|

Layer Layer

Sekil 6.3 Yapay Sinir Ag1 Gosterimi

Sekil 6.3'daki MATLAB penceresinin “Train” sekmesinde agin egitim islemi gerceklestirilir. Sekil 6.4:de Train
sekmesi goriinmektedir. Burada momemtum katsayisi, 0grenme katsayisi ve ¢evrim sayisi gibi 6grenme
performansini etkileyen parametreler secilir. Daha sonra “Train Network” butonuna basilarak ag edgitilir.
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1 Metwork: networkl = = Y

| View| Train | Simulate | Adapt | Reinitialize Weights | View/Edit Weights

Training Info | Training Parameters

show 25 Ir_inc 1.05
showWindow true Ir_dec 0.7
showCommandLine false max_perf_inc 1.04
epochs 1000 mc 0.9
time Inf min_grad 1e-010
goal 1}

max_fail 1000

Ir 0.01

%y Train Network

Sekil 6.4 MATLAB'ta YSA egitim ekrani

Egitim sonucunda her iterasyondaki egitim, dogrulama ve test kiimelerine iliskin hata degerlerinin ne se-
kilde degistigini gosteren grafik Sekil 6.5'de yer almaktadir. Grafikte gorildugi tizere agin egitimi 1000
iterasyonda optimum sonuca ulasmistir. MATLABta 6grenmeden sonra elde edilene regresyon grafigi Se-
kil 6.6'de gosterilmektedir. Bu grafige gore en disiik deger 0.99533 olan test kiimesine aittir. Buradan da
anlasilacagi Uizerine 6grenme islemi biyik basariyla gerceklestirilmistir. Bagimsiz degisken olarak belir-
ledigimiz faktorler en az 0.94 oraninda satis talebini etkilemektedir.

Performance (plotperform) Lilﬂlﬂ—h.l 1
plotp
Best Validation Performance is 0.000157 at epoch 258
a2 T T ; T T T T T T T
10 i H — Train ]
Walidation
Test i
------- Best |

Mean Squared Error {mse)

1 1 H 1 1 1 1 1 1 1
0 100 200 300 400 s00 600 Too 800 900 1000
1000 Epochs

Sekil 6.5 Egitim, dogrulama ve test kiimelerine iliskin hata performanslari
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Bl Regression (plotregression) = | 5| e E—
Training: R=0.99342 walidation: R=0_99076
o o9 o
g o g o
= 4 < 0.7
= = o6
= o =
T T °* =
L=
z z
= o L 03
P s o= =
- o1
[3] 0.2 0.4 0.6 0.2 o4 0.6 o.8 El
Target Target
Test: R—0.97533 All: R=0.99164
1
= = o8 E
= =
= z
= S os ]
& &
— — o4 =4 4
£ =
= =S o= < i
o
[s] 0.2 0.4 0.6 0.5 1
Target

Sekil 6.6 MATLAB'ta 6grenme, dogrulama ve test kiimelerine iliskin regresyon grafigi

6.3 Sonuglarin Test Edilmesi ve Degerlendirilmesi

Ag egitildikten sonra bu ekranda “Simulate” sekmesinden test girdi seti icin agin tahmini test verilerini

Uretmesi saglanir. Sekil 6.7'de “Simulate” penceresi yer almaktadir. Burada test girdi verisi secilir ve “Simu-
late Network” butonuna basilarak agin test edilmesi islemi gerceklestirilmektedir.

I Metwork: networkl

[ view | Train|{Simuiate ]| Adapt | Reinitialize Weights | View/Edit Weights

Simulation Data

Inputs input
Init Input Delay States (zeros)
Init Layer Delay States (zeros)
Supply Targets =]

Targets

(zeros)

Simulation Results

- Outputs

- Final Input Delay States
- Final Layer Delay States
- Errors

networkl c
networkl inputStates

networkl layerStates

networkl_errors

Simulate Metwork

Sekil 6.7 MATLAB'ta YSA test ekrani

Test isleminden sonra agin tahmin olarak verdigi test cikti verileri ile gercek degerlerin karsilastirimasi
gerekmektedir. Buna gére MSE degeri 0,28 olarak bulunmustur. Asagidaki Tablo 6.1'de tahmini ve ger-
cek degerlerin toplam miktarlar yer almaktadir. Test verilerinin toplam tutari ile tahmin verilerinin top-
lam tutari arasinda %3,87’lik bir sapma vardir. Tablo 6.2'de de gercek degerler ile gikti tahmin degerleri-

nin kiyaslanmasi yer almaktadir.
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Tablo 6.1 YSA'ya gore tahmin performansi

Tahmini Deger (Toplam) Gercek Deger (Toplam) Toplam Sapma %

44.096.950 45.874.034 3,87%

Tablo 6.2 YSA sonucu bulunan tahmini degerler ile gercek degerlerin karsilastiriimasi

TEST KUMESIi
GERGEKLESEN ( Normalize) |  TAHMIN ( Normalize) | TAHMIN |  GERGEKLESEN

0,0945588 0,094510 1515634 1.515.949
0,0222674 0,021703 348.046 356.498
0,0054188 0,000800 12.831 86.269
0,0070995 0,007786 124.862 113.225
0,0012170 0,001626 26077 18.879
0,0008235 0,000962 15421 12,567
0,5978259 0,600070 9623.174 9.587.639
0,0653289 0,065551 1.051.225 1.047.142
0,0014239 0,000567 9.096 22197
0,0009880 0,000579 9278 15.206
0,0043876 0,005069 81.282 69.731
0,0092577 0,022886 367.017 147.840
0,0015278 0,000552 8.856 23.864
0,0114393 0,015461 247.944 182.830
0,0030800 0,000469 7.522 48758
0,0017740 0,000562 9015 27.813
0,0063198 0,002438 39.104 100.720
0,0030245 0,002891 46359 47.868
0,0014050 0,000705 11311 21.893
0,0005276 0,002582 41405 7.821
0,0803924 0056183 900.993 1.288.740
0,0026274 0,005678 91.061 41500
0,0008100 0,000615 9.869 12351
0,0018539 0,004610 73928 29.093
0,0225463 0,023955 384.160 360.970
0,0424968 0,042831 686.870 680.948
0,0006499 0,000929 14.895 9.783
0,0031515 0,000759 12.177 49.904
0,0262156 0,027892 447297 419.821
0,0053788 0,000651 10436 85.628
0,0196419 0,009613 154.166 314.388
0,0083039 0,003463 55.529 132,542
0,0709078 0071121 1.140.550 1.136.621
0,0025999 0,002867 45974 41.059
0,0009492 0,000444 7.119 14583
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0,0004950
0,0217038
0,0014547
0,0055403
1,0000000
0,1898593
0,0196261
0,0001259
0,0014801
0,0005379
0,0003164
0,0434134
0,0005261
0,0006337
0,0005724
0,0024267
0,0082626
0,0994908
0,0049053
0,0361697
0,0143270
0,0190175
0,0199310
0,0070515
0,0080223
0,0003702
0,0012571
0,0050819
0,0097711
0,0044573
0,0107410
0,0766715
0,0055340
0,0014969
0,0092679
0,0198427
0,0027337
0,0061198
0,0090480
0,0203560
0,0018277
0,0126521
0,0187913
0,0001140
0,0060337
0,0071867

0,000821
0,008543
0,000536
0,000536
1,000000
0,189830
0,018538
0,000616
0,000653
0,000972
0,000978
0,041179
0,000856
0,000825
0,000540
0,000624
0,007830
0,099344
0,006445
0,035400
0,018008
0,012313
0,020146
0,003549
0,007950
0,001054
0,001125
0,002304
0,007291
0,002161
0,003093
0,076945
0,001264
0,000592
0,003608
0,019479
0,005627
0,005230
0,000558
0,019250
0,000542
0,010738
0,007089
0,000798
0,003832
0,000753

13.165
137.008
8.592
8.589
16.036.753
3.044.257
297.289
9.880
10.464
15.580
15.688
660.377
13.724
13.227
8.656
10.007
125.568
1.593.155
103.362
567.701
288.790
197.461
323.076
56.908
127.497
16.900
18.037
36.952
116.929
34.647
49.597
1.233.948
20.277
9.487
57.864
312380
90.244
83.864
8.956
308.707
8.694
172.203
113.685
12.791
61.448
12.083

7.299
347457
22.691
88.218
16.037.941
3.044.434
314.135
1379
23.098
7.987
4433
695.649
7.798
9.524
8.541
38.281
131.879
1.595.051
78.033
579471
229.144
304.373
319.025
112.456
128.026
5.296
19.522
80.867
156.075
70.848
171.631
1.229.062
88.116
23.367
148.004
317.608
43.205
97.512
144.477
325.840
28.674
202.281
300.745
1.188
96.131
114.624
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Sekil 6.8'de test kiimesi icin ayirdigimiz 81 adet verinin gercek degerleri ile YSA aginin Gretmis oldugu
tahmini degerlerin grafiksel gosterimi yer almaktadir. Grafikten de goriilecegi tizerine fiili degerler iyi bir
sekilde tahmin edilmistir.
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Sekil 6.8 YSA ile bulunan tahmini degerler ile gercek degerlerin grafik gosterimi

7. SONUC VE ONERILER

Tahmin, gelecekte neyin nasil olacaginin dnceden kestirilmesidir. Hemen hemen biitiin yonetimsel ka-
rarlar ileriye yonelik tahminlere dayanmaktadir. Bu yiizden tim firmalar gelecekte karsilasabilecegi belir-
siz durumlari 6nceden tahmin ederek, buna uygun dnlemler ve iyilestirmeler yapmak durumundadirlar.
Dolayisiyla uygulamasini yaptigimiz isletme probleminin ¢éziimiinde bir tahmin araci olarak yapay sinir
adlarina ait geri yayim algoritmasi denenmistir. YSA teorisi arastirilarak, tahmin tizerinde yapilmis olan
uygulamalar incelenmistir. Tahmin ¢alismasinin basarisini dlcebilmek icin gercek degerlerle YSA tahmin
sonuglari ile karsilagtirilmistir. YSA modeli aralarinda lineer iliski bulunmayan bircok degiskene bagl prob-
lemin ¢6ziimiinde olumlu sonuglar vermektedir. Geleneksel istatistiksel analizler genelde gdstergelerin
normal dagilim gosterdigini savunmaktadir.

Uygulama calismamizda, 2010-2015 yillar arasinda gergeklesen il bazl satis verileri tutar cinsinden ve-
rilmistir. Satislari etkileyen faktorler, calisma 6ncesinde gorlstlen uzman kisilerin gorisleri alinarak be-
lirlenmistir. Bu faktorlere ait bilgiler, TUIK, IMKB vb. kurum kaynaklarindan elde edilmistir. Egitim yayinci-
ligi firmalara yayin satisini etkileyen 7 ana faktér oldugunu distintimastir. Bunlar; Satis Hacmi, Ogrenci
sayisi, hane egitim harcamasi, dolar kuru, misteri sayisi, TUFE ve UFEdir. Bu bagimsiz degiskenlerin ya-
yincilik satisini nasil etkiledigi yapilan ¢alismalar sonucunda bulunmustur. Ayrica satislari etkileyen diger
2 etken de o ay icinde M.E.B:nin uyguladigi egitim politikasi ve Yerel yonetimlerin (Valilik, Kaymakamlik,
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Belediyeler, Kultir mudrlikleri vb. ) yaptiklar kiilttrel faaliyetler , sinavlara hazirlik calismalari yayin satis-
larini ve kullanimini ciddi oranda etkilemektedir. Egitim Yayin sektdrii bazi il'lerde 6grenci sayisi ve Hane
alim guicl yuksek oldugu icin satis tutarlari diger il'lere gore ylksek hesaplanmistir. Bu ylizden bazi ay-
lar icin hesaplanan tahminlerin hatalar ¢ok fazladir. Bu veriler (0.1, 0.9) araliginda normallestirilerek egi-
tim ve test amaciyla aga sunulmustur. 2015 yilinda 81 adet veri ise agin test edilmesi icin kullanilmistir.
Yapilan ¢alismalar sonucunda YSA tekniginin basarili oldugu gorilmis ve test verilerine ait degerler igin
tahmini degerler bulunmustur. Bu degerler gercek verilerle karsilastiriimis ve gercek degerleri ne derece
yaklastigr hesaplanmistir. (VISE Degeri: 0,28, Tahmin ve Gerceklesen Satis tutarlan arasindaki Sapma: 3,87)
En diisiik hata degerini veren yapay sinir aglan ile bulunan degerdir. ileriye yonelik yapilacak calismalar
icin, farkli mimariye sahip YSA modelleri kullanilarak tahminler 6nerilebilir.
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Abstract

Intrusion-Detection-Systems (IDSs) are the best and most effective techniques when it comes to addressing the
threats (such as malware and cyber-attacks etc.) being faced by computer networks; indeed, these systems have
been used for more than 20 years. However, these systems generate a huge number of alerts, a large percentage
of which are false or incorrect. This problem adversely affects the performance and effectiveness of network se-
curity. In this paper, we propose a new system to eliminate duplicated and redundant IDS alerts; the overall aim
is to improve network security by minimizing the rate of false positive alarms. This system consists of two major
phases, as well as various sub-phases. The first phase involves removing duplicated alerts by applying a new fil-
tering algorithm which has been prepared for this purpose. The aim of the second phase is to reduce false alerts
by eliminating the redundant alerts; this is achieved by applying association rules and mining frequent itemset
algorithms. This system is evaluated and tested by using five weeks of data from the DARPA 99 dataset. The re-
sults show that this system significantly reduces the number of FP alarms by 97.98%. These results also demon-
strate the system’s substantial ability to reduce the very large number of false alarms related to IDSs.

Keywords: Network Security; IDSs; False Positive (FP) Alert;, Alert Evaluation; Threat Degree of Alerts.

VERi MADENCILiGi TEKNiGiNi iLE ID’LER KULLANARAK AG GUVENLIGiNiN YUKSEK
KALITELi HALE GETIRILMESi

Ozet

Saldin Tespit Sistemleri (IDS), bilgisayar aglar tarafindan karsilasilan tehditleri (ktti amagh yaziimlar ve siber saldiri-
lar gibi) ele almaya gelince en iyi ve etkili tekniklerdir; Gergekten de, bu sistemler 20 yildan fazla kullaniimaktadir. Bu-
nunla birlikte, bu sistemler cok sayida uyar iretir; bunlarin bliyiik bir yiizdesi yanhs veya yanlistir. Bu sorun, ag gtiven-
liginin performansini ve etkililigini olumsuz olarak etkiler. Bu yazida, ¢odaltilmis ve gereksiz IDS uyarilarini ortadan
kaldirmak icin yeni bir sistem 6neriyoruz; genel amacg, yanlis pozitif alarm oranini en aza indirerek ag gtivenligini art-
tirmaktir. Bu sistemin yani sira ¢esitli alt safhalar olmak tizere iki ana safthadan olusur. Birinci asamada, bu amacgla ha-
zirlanmus yeni bir filtreleme algoritmasi uygulayarak cogaltilan uyanlann kaldinimasi gerekir. lkinci asamada hedef,
gereksiz uyanlan ortadan kaldirarak yanls uyarlan azaltmaktir; bu iliski kurallarini uygulayarak ve sik de seti algo-
ritmalarini kullanarak gerceklestirilir. Bu sistem, DARPA 99 veri kiimesindeki bes haftalik verileri kullanarak dederlendi-
rilir ve test edilir. Sonuglar, bu sistemin FP alarm sayisini% 97.98 oraninda 6nemli l¢tide diistirdliglinii gbstermekte-
dir. Bu sonuglar, ayni zamanda, sistemin IDS'lerle ilgili cok sayida yanls alarmi azaltma kabiliyetini de gostermektedir.

Anahtar Kelimeler: Ag Glivenligi; IDS; Yanlis Olumlu (FP) Uyari,, Uyari Degerlendirmesi; Tehditler Derece Uyarilari.
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1. INTRODUCTION

Over the last two decades, there has been a huge increase in the usage of both network computers as
well as internet access in all sectors of life; this has led to a subsequent rise in both external and internal
threats to computer networks security. Of particular note is the fact that such attacks have increased rap-
idly over the last few years. For example, 3 years ago, 200 new threats to networks security per minute
were identified [1]. At this point, it is worth mentioning a number of defense security devices and net-
work systems, such as Firewalls, Intrusion-prevention systems, Intrusion-Detection-systems (IDSs), anti-vi-
rus systems, and many other systems and devices. Over recent years, these systems have been embed-
ded in diverse layers and infrastructures of the computer networks. Most of these devices are designed
to detect and deny the influx of malicious network traffic from inside and outside of the network; this is
achieved by detecting intrusion activity and triggering alerts which enable the network security systems
to block malicious traffic from accessing their destinations.

One of these systems is the Intrusion-Detection-System (IDS), which has become more popular in the
field of network security since the beginning of the last decade. The work of these systems is reflected in
the monitoring of incoming packets from outside or inside of the network, which are classified based on
their behaviors. These alerts are generated when malicious behaviors are detected by IDSs, which pro-
vide the security analyst with the chance to react instantly to the possible malicious activities [3]. More-
over, of particular note is the emergence of a significant problem which has increased the frailty of the
IDSs when they are used extensively. This problem relates to vast numbers of alerts generated by IDSs,
which often reach thousands per day. In actual fact, most of these alarms are False-Positive (FP) alerts [2,
4]. FP alerts are alarm messages generated by the IDSs which mark a non-malicious traffic activity. The
number of these alerts has increased due to rises in both malicious activity and complex network struc-
tures; as such, it is practically impossible and complex to verify the legality of each alert [4].

Previous researchers have adopted different techniques and approaches to address the problems of IDS
log file alerts, which are considered extremely significant when it comes to tackling the threats which
have threatened computer networks security for more than 10 years. In fact, these threats are caused by
hackers or intruders, who break down the network security by using different types of threats, includ-
ing denial of service (DoS) attacks, U2R, Probe, and R2L [5]. IDSs represent an efficient technique when
it comes to defending against attacks which target computers and networks. In actual fact, these sys-
tems are considered the second defensive line in the security environment of computer networks. Nev-
ertheless, the IDS systems face a significant problem in terms of the number of alerts generated, around
99% of which are FP alerts [2, 8, 9]. This problem has affected the objective of IDS systems, which is to
precisely differentiate between malicious behavior and natural behavior; therefore, the FP alerts have af-
fected the accuracy and the performance of IDS systems [7, 10].

This paper is arranged as follows: Section 2 presents an overview of previous approaches and research
aimed at reducing the FP alarms of IDSs. Section 3 describes and explains the methodology employed
in this paper, while Section 4 presents the results, along with details of the experiment and the proposed
system. Finally, Section 5 summarizes the conclusions and paths for future work.
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2. RELATED WORK

There are two different approaches which have been used to reduce the number of false positive IDS
alerts: a false positive reduction in log-file alerts, and a false positive reduction, at the sensor-level, of
IDSs. This paper focuses solely on the studies concerning the reduction of false positive alerts after the
detection level (log-file).

Pietraszek (2006) [6] proposed an incremental classifier called ALAC, which is based on two main factors;
the first factor is background knowledge, while the second factor is human analyst feedback. This study
improved the limitations of the RIPPER algorithm by using batch learner and weighting to build the in-
cremental classifier. However, this system has a disadvantage, as an infinite growth size is needed to test
a system throughout its lifetime; as such, Pietraszek’s system is incompetent.

Along similar lines, Alshammari et al. (2007) [11] constructed a hybrid neuro-fuzzy system to minimize
the false positive alerts (FP), and considered the effect of adding background knowledge to the alerts
data. Their system is based on multiple factors, including Membership Function (MF), Fuzzy Sets Vari-
ables, Rule Weights, Learning Rate, Cross-validation, and Number of Epochs. The MFs provided by NEF-
CLASS include Trapezoidal, Triangular, List function, and Bell-shaped. In actual fact, they used all four of
these MFs with Confidence Factor (CF=0.99) within background knowledge classes. Moreover, they em-
ployed different Fuzzy variables (including 3, 4, and 5 variables). This approach was tested by using the
first three weeks of the DARPA 99 dataset, while the other weeks were used to evaluate the system. Their
system reduced the false alarms efficiently by 90.92%; this was achieved through the use of (IP class with
10 features) 4 Fuzzy Sets Variables with trapezoid MF.

Another approach, this time based on data mining, was proposed by Zhang and Al-Mamory (2010) [14];
the main objective of this technique is to reduce (FP) false positive alerts. Their approach aimed to cre-
ate a generalized alert from each cluster when the alerts are gathered into sets of clusters. To reduce the
number of future alerts, this technique converted the root causes into a filter. The authors took into ac-
count the concept of nearest neighboring and generalization in their proposed technique. As part of this
technique, a new measurement was used to calculate the distances between alert feature values. This in-
volved performing a calculation process based on the background knowledge of the observed network.
This approach was evaluated by using the fifth week of the DARPA 99 dataset, with the results showing
a reduction average of around 82% of the total alerts used.

Mohiuddin and Ahmed (2014) [15] proposed a new method based on improving the K-Means algo-
rithm. Their approach was called CAD (Collective_Anomaly_Detection), while their improved algorithm
was termed X-Means. They employed this improved algorithm to cluster the alerts and thus distinguish
the anomaly alerts from normal alerts by measuring the similarity between the alerts’ datasets. Follow-
ing this, they clustered the anomaly alerts to detect the DoS attacks. Their approach is examined by us-
ing the DARPA dataset, and this examination is based on only four attributes from the dataset, including
Des_IP, Src_IP, Protocol_type, and Payload_length to detect DoS attacks. In actual fact, their approach fo-
cused on detecting only the DoS attacks, despite the fact that these datasets contained various types of
attacks, such as U2R, R2L, and Probe.
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3. METHODOLOGY

Over the past few years, malicious attacks on computers have become an increasingly critical and com-
plicated problem. Intrusion-detection-systems are used to look for the intrusive activity, which differs
from normal activity. Thus, the IDSs are used to achieve the main security goals: integrity, confidentiality,
and availability of computer networks and system [13]. The purpose of using the IDSs is to complement
the existing infrastructure of networks security measures. As such, the aim of IDSs is to monitor the net-
work traffic, to detect the malicious traffic activity, and generate alarm notifications when the potential
intrusion activity is detected. Therefore, the IDSs are considered a main and integral part of computer
networks security, and the second line of defense for the networks and systems. Nevertheless, these sys-
tems generate a number of alarms, 99% of which are false positive alerts [12]. The proposed system is
very considerable, and eliminates the duplicated and redundant alerts. This system has been designed
using C# language, and consists of two main phases, namely the Filtering Duplicate Alerts (FDA) phase
and the Alert Threat Evaluation (ATE) phase. Figure 1 describes the architecture of the proposed system.

DS logs
file
S——

Filtering duplicate alerts phase

Alert threat evaluation nhase

Generate Rules for
Frequent Itemset,
TDI, TDA

Figure 1. The Proposed System architecture

The first process of the system involves extracting the standard attributes from the alerts database. This
system provides the system analyst and system administrator with the ability to choose the significant
attributes; indeed, one attribute is selected from the DARPA dataset to be a Transaction-ID (TID), follow-
ing which several attributes are selected to generate frequent itemsets with these TIDs.

1.1 Filtering Duplicate Alerts (FDAs) phase

The aim of the FDA phase is to remove duplicated alerts, which constitute the majority of false positive
(FP) alerts [18]; this will be achieved by using the proposed new algorithm to filter said alerts. In this sec-
tion, we explain the method behind the aforementioned algorithm. Figure 2 shows the pseudocode of
the Filtering Duplicate Alerts (FDAs) phase.
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FDA- Algorithm

Input: Alerts file

Output: Filtered Alerts_file

1: Reads the alert from Alerts_file as Alert [A1, Az, As..., Ax]

2: While Search for similar alerts Do

3: Delete all similar alerts found with retain only one alert for

each similarity

4: Else Search for similar alerts based on Time Stamp Attributes

5: Delete all similar alerts found that similar in all Attributes But
The difference in Time Stamp Attributes with retaining
only one alert for each similarity

6: End While

Figure 2. The Pseudocode of FDA Phase

As shown in Figure 2, this phase passes through two sub-processes. The first sub-process is designed to
find any similarities between the items of the alert attributes. There are two pointers which are used to
read the items of the alerts; the first alert from the database is read by the first pointer, while the second
alert is read by the second pointer, so as to make a comparison between the items of the alerts attributes
for these two alerts. The second alert will be deleted, and the first alert will only be kept if the similarity
exists. If no similarity exists, the second pointer will be moved from the second alert to the third alert,
and so on until all the alerts have been compared and those with similarities have been identified. The
second sub-process is based on similarities between the alerts attributes and the Timestamp attributes.
This process removes the duplicated alerts when similarities are found between attributes’ items that
have only differences in timestamp and when these values of timestamp are very close to each other;
indeed, the latter situation indicates that these alerts are generated from a single event but in succes-
sive and very close time periods.

1.2 Alert Threat Evaluation (ATE) phase

The ATE phase is considered the main part of the proposed system. This phase consists of three sub-
phases, each of which is responsible for performing a function. The function of the first sub-phase is to
mine frequent itemsets which are based on the Eclat algorithm, as will be explained in Section 3.2.1.The
second sub-phase is accountable for generating rules for frequent itemsets and establishing the threat
degree based on the improved Generate Rules algorithm; the second sub-phase and the function of the
third sub-phase, which is responsible for clustering the threat degree of alerts based on the K-Mean al-
gorithm, will be explained in Section 3.2.2.

1.2.1 Eclat algorithm

This section presents a detailed explanation of the process of the standard Eclat algorithm in mining fre-
quent itemsets. This algorithm is developed and enhanced so as it is possible to implement the items of
the single alerts attribute. Moreover, this enhancement helps to turn the itemsets of the alerts feature into
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more convenient approaches. This algorithm is characterized by its high flexibility when applied with the
different types of items data of alert attributes without specifying whether or not these items are digital.
Indeed, this enhanced algorithm performs very well. Figure 3 shows the pseudocode of the ECLAT algo-
rithm [16]. The objective of this sub-phase is to mine frequent 1-itemsets and frequent 2-itemsets with
their support values, which will be the input for the second sub-phase.

Algorithm 1 Basic Eclat algorithm.
input: alphabet A with ordering <.
multiset T € P(A) of sets of items,
minimum support value minsup € n;
output: set F of frequent itemsets and their support counts.
1) For (i=1.i = data. Length) do
2) F={(. T }:
3) Co={x. T({x })) | = €EA};
4) Cg:=freq (Co)= {(z. Tx) | (@. Tz) ECo.
| T [< minsup}:

5) F={@}:
6) addFrequentSupersets (@, Cg):
7) end for
function addFrequentSupersets():
Input: frequentitemset p € P(A) called prefix,
Incidence matrix C of frequent 1-item-extensions of p.
Output: add all frequent extensions of p to global variable F.
8) for («. Tz) EC do
9) q =pU{a}:
10) Co={(g.T=NTy)|(g.Ty) €EC.¢ > x};
11) Cg=1freq(Cq)= {(g. Ty) | (% Ty) € Caq.

|Ty| = minsup}:
12) ifC, O then
13) addFrequentSupersets (q, Cg):
14) endif
15) F=F [{(q.|T= D}
16) end for

Figure 3. Pseudocode of the Eclat Algorithm [17]

As shown in Figure 3, step 1 accompanies the items (C,) with their TIDs and counts the length of their
TID_lists. Step 4 involves mining for frequent items whose TID_lists length is equal to or greater than the
min_sup threshold from the candidate items generated in step 3. Following this, step 6 adds these fre-
quent items into F, which represents the 1-itemset.

This function of the Eclat algorithm, from step 8 to step 16, scans only the frequent items that are gener-
ated from the previous process without the need to rescan the origin database. To generate the 2-can-
didate frequent itemsets (Cq) from F, which is called the prefix, it is necessary to join each pair of items
and then find the intersection in their TID_lists; this process is implemented in step 10. Counting the
length of intersected TID_lists for each pair of items (Cg ) to be these values as the support value for
these items. Step 11 searches for any pairs of items that have a support value which satisfies the min_
sup threshold. Steps 12-15 are used to add the generated frequent 2-itemsets to F (large frequent item-
sets), so that they can be processed later to generate 3-itemsets. Interestingly, this process is repeated
many times until no new frequent itemsets are found. In fact, the proposed system intentionally makes
the min_sup threshold of the Eclat algorithm equal to 1. As such, there will be no infrequent candidates.
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Thus, the implementation of this algorithm in our approach will suffice with the findings from only the
1-it-emsets and 2-itemsets. The Eclat algorithm will generate an abundance of frequent items due to the
min_sup value which has been used in this approach; as such, no infrequent itemsets will be found. Fig-
ure 4 explains an example to trace the behavior of the Eclat algorithm with min_sup=1 based on [17].
Firstly, the algorithm extracts items from alerts attributes and calculates their support value by ensuring
that each item is accompanied by its TIDs to generate 1-itemset (support value represents how many
times this item appears with this TID and the other TIDs). Secondly, the algorithm joins each of the two
items with their TIDs from frequent 1-itemset to generate the 2-itemset by intersecting the TIDs of each
two joined items, as shown in the example in Figure 4.

TID_list Ttems B T
— RETPT 172.16.112.100 | ATTACK- RESPONSES 203 Forbidden,
403 Forbidden 17216112 100 _I>
1CHE PING - < 126612 TCWP PING 3
[CWPEchoRepy | (19216812 |
TCMPPING 192168 1.1 TOZ6ET1 TCHF Echo Reply p)
sz% 172.16.114 148
HELLCOOE x86 NOOP 7316 713738 | TCNP PG SHEL
HP Do o —] e T72.16 114,148 | TCWP PING, SHELLCODE x86 NOOP
Unreachable Port
Unreachable 172.16.114 148 — A 197 218.177 69 TCMP Echo Reply T
HATIRC nickchange |  ldtemset
[ CHATIRC nickchange 195 115.218.108  L-itemset
CHATIRC channel join [l ¥/ |7195.115.218.106 | ICMP Destination Unreachable Por T
CHATIRC message 172,16 113.84  / Unreachable
5::3[::::?:;:2 172.16. 11384 726/ 11384 CHATTRC nick change. CHAT IRC 3
Unreachable 172 16 113 84 channel join, CHAT IRC message
TCMP Destination = A 187 16251233 W9l ICWF Destinaion Unreachable Fort
Unreachable Port 197.182.91.233 Unreachable
Unreachable ] 197 182 91233
ATTACK-RESPONSES 403 |
Forbiaden L1726 112 100 =z
g 17216112100 | H
Forbidden Trems i TID i
ICMF PING 192 168.1.2 z t
:g:::’;g‘e’;;‘—”" zeuon 192 168.1.1 192 166.1.2 U 172 16,114 148= TID_list N TID_list= ICMP PING 1
Unreachable Port 197.182.91.233 192 168.1.2, 172 16.114.148
Unreachable 192.168.1.1 U 197.218.177.69= TID_list () TiD_list= ICMP Echo Reply 1
[CHATIRC nickcange | 172.16.113.84
e g | 192.168.1.1, 197.218.177.69
CHAT IRC channel join 172.16.113 .84 T
195.115.218.108 U 197 182.91233= | TiD_kistN TnD_usé: ICMP Destination
195.115.218 108 ,17.162.91.233 idotiniedaibut g i

Figure 4. The Implementation of the Eclat Algorithm

1.2.2 Rules Generation algorithm

The second sub-phase of the second phase (ATE) is responsible for generating rules for frequent 2-item-
sets and then calculating the threat degree for each item (TDI) while also extracting the threat degree
for each alert (TDA). This algorithm is the same as the generation-rule algorithm, but is improved to cal-
culate the TDI for each item and TDA for each alert. While the original algorithm generates rules only and
calculates the confidence value, this improved algorithm calculates the threat degree of items based on
equation (1). Moreover, this improved algorithm extracts the threat degree of alerts depending on equa-
tion (2). As such, these functions of the Rules Generation algorithm are passed through three processes.
The improved algorithm is explained in detail in Figure 5.
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Rules_Generation (L);

Input: 1-itemset, 2-itemsets;

Output: Ruleitemset, Alert threat degree;

1. foralllargek-itemsets Ly, k=2 do

begin

H;= {Sets of rules from Ly, with one item in the Set}
ap-genrules (Lx, Hi)

end

TDA = (]85 **(TDI) /No_Selected_ Attributes
ap-genrules(Lx, Hm);
if k>m+1then
begin
. Hu+1= Eclat-gen (Hn):
. forallhn+; € Hp+1 do
. begin
. conf=support (Lx) /support (L - hm +1)
. ifconf= min_conf then
add (Lx - hw+1) = hp+ to the ruleset

Voo 2O hhd W

——
s~ W= O

—
W

. else

deletehy, ;. fromHy -+
16. end
17. ap-genrules (Lx .Hu+1)

n
18. TDI=Zi=1cntr

A=
n
19. end

Figure 5. The Pseudocode of the Rules Generation Algorithm

The first process of the ATE phase involves generating rules for frequent itemsets; these steps (1-3) read
the 1-itemsets and 2-itemsets, following which rules are generated only for the 2-itemsets. This is iden-
tical to the condition of association rules in steps 4-17. The gen-rules function is responsible for gener-
ating rules and calculating the confidence degree for each rule; the confidence degree is extracted af-
ter the rules are generated based on equation (1). This equation will apply if the 2-itemset is A, B [20]:

Support [ AUE)

Confidence (A =B) = [ — (1)
The second process is applied based on the equation in step 18 after extracting all rule sets with confi-
dence degrees for frequent 2-itemsets. In addition, this equation is proposed to calculate the (TDI) for
each item. In essence, this equation is completely based on the rules with confidence degrees that are
extracted during the first process through the gen-rules function. This equation was designed based on
the fact that erroneous faults are the most frequent alerts, and all elements of a single alarm have a di-
rect relationship with the other alert elements of the same attribute. More specifically, the value of con-
fidence has a forthright influence on the relationship between the items and their impact on each other.
This value also depends on the support value and the impact of each item on the other, which in fact
represents the number of repeated items. Accordingly, TDI is calculated based on equation (2), as follows:
Efz._c onfy

2

™Dl = (2

The aim of the third process is to extract the threat degree of each alert (TDA) after the threat degree of
each item (TDI) has been extracted via the second process of the improved rule generation algorithm.
The input for this process is the TDI, and thus all alerts contain several items, each of which has a TDI
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value. The output of this process is the TDA for each alert; these values represent the input for the last
sub-phase of the second phase of the proposed system (K-Means clustering). Each item has a TDI value,
but to obtain the TDA for each alert, equation (3) should be applied, as follows:

TDA = {E?:ﬂ-rigb”m'irﬂf] [No_Selected _Attributes) 3)
The last sub-phase of this system is the K-Means algorithm. The inputs of this sub-phase are the attri-
butes of the TDA values. An effectively-performing K-Means algorithm should provide two attributes val-
ues for each object if said algorithm is able to find the distance between these attributes’ values by ap-
plying the Euclidian distance equation. However, the output of the ATE phase of this system is only one
attribute value. As such, this sub-phase has one attribute element (TDA) for each alert; in this case, the
attribute elements depend on the method put forth by [19], which states that the K-Means algorithm
will be transformed from one method to another. The first method involves finding the similarity among
the items by calculating the distances between these items either using Euclidean or Manhattan mea-
sures; in contrast, the new method calculates the mean value of k-distributions. Each attribute item is
represented as a point in this distribution. This sub-phase generates two distribution groups to classify
the alerts based on threat degrees for said alerts. This algorithm clusters the alerts into two classes based
onC, (centroid 1) and q, (centroid 2) values, which represent the threshold values of clustering; indeed,
these values play the main role in determining the reduction ratio for false alerts. The output of this al-
gorithm consists of two groups of alerts (G, and G,), which represent the false positive alerts and true
positive alerts (real attacks) respectively.

4. RESULT

The proposed system was tested and evaluated by using the DARPA 99 dataset to compare its results
with the results of other researchers who have used the same dataset within the same area of research.
The experiment was conducted using different clustering threshold values. The total number of alerts
from this dataset is 59,720 in a five-week period. This data is generated by MIT Lincoln lab between 16t
September 1999 and 1t October 1999 [16]. This dataset has been used partially and entirely so as to com-
pare it with other studies which have also used the dataset partially or entirely. The proposed system
provided the system analysts with the ability to increase the number of attributes which can be used.

The clustering threshold plays a significant role in the classification of alerts based on the process of cal-
culating the similarities of TDA for alerts among k-distributions; several results were obtained using sev-
eral different thresholds (0.10-0.40), (0.20-0.50) and (0.25-0.75). For these thresholds of clustering, the ob-
tained averages alert reduction ratios are used, namely 88.48%, 93.6%, and 97.98% respectively.

Experiment 1: This experiment has been conducted by using five weeks of the DARPA 99 dataset in order
to compare its result with those generated by other authors. The parameters that are used in this exper-
iment are as follows: First is the dataset; five weeks of a DARPA 99 dataset are used, consisting of 59,720
alerts. Second is the No. of Attributes that are selected; indeed, six attributes are selected (the system
analyst can change the No. of Attributes). Third is the Min_sup threshold, where the minimum support
used is equal to 1, as explained in detail in Section 3 (the system analyst can also change this threshold).




ISAM KAREEM THAJEEL, OSMAN NURI UCAN, OGUZ BAYAT, KARIM HASHIM AL-SAEDI

Finally, there are the clustering thresholds; in this experiment, there are several thresholds used, including:
(0.10-0.40), (0.20-0.50) and (0.25-0.75). Moreover, the system analyst can change these thresholds values.

Based on the results of this experiment, it is clear that the (0.25-0.75) threshold has the highest and best
reduction ratio when compared with the other thresholds used in said experiment.

In particular, the first week and the third week have generated an extremely high reduction ratio rate, as
shown in Table 1. Despite a high number of alerts in the second, fourth, and fifth weeks which are used
by our system, this number does not exceed the number of alerts used in other systems. However, the
system does generate a higher reduction percentage than the previous systems.

Figure 2 explains the reduction ratio for these five weeks with threshold (0.25-0.75), as follows:

Table 1. Results of the DARPA 99 Datasets from our System

First week 7,293 35 99.49%
Second week 24,005 617 96.88 %
Third week 6,304 36 99.40 %
Fourth week 8,053 185 97.23 %
Fifth week 14,065 336 97.44 %
Total 59,720 1209 97.98%

Here, it is important to compare the results of the proposed approach with those of other previous ap-
proaches; the results which have been obtained by [6] and [14] are compared in Table 2. These studies
used all five weeks of the DARPA 1999 dataset.

Table 2. Comparison of the results for five weeks from DARPA dataset with Other Approaches

Approaches No. input alerts | No. output alerts Weeks Reduction Ratio %
(Pietraszek, 2006) 59,512 23,925 5 weeks 60%
(Al-Mamory et al., 2010) 233,615 4,2051 5 weeks 82%
Proposed system 2017 59,720 1,209 5 weeks 97.98%

Table 2 shows the results of the study by Pietraszek et al. (2006), who unveiled a lower reduction rate,
despite the number of alerts used in relation to the number of alerts used by our system. In contrast,
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Al-Mamory et al. (2010) obtained a good ratio of reduction, despite a very high number of input alerts
being used. Finally, the proposed system has obtained efficient results when compared with these ap-
proaches.

Experiment 2: In order to compare the result obtained in this experiment with the approach of [11], two
weeks of the DARPA 99 dataset are used. This experiment is evaluated by using the fourth and fifth weeks
from the DARPA 99 dataset. The experiment was conducted using the same parameters as those used
in experiment 1. Table 2 shows the results for the fourth and fifth weeks of the proposed system, where
the total number of alerts used in the experiment is equal to 22,118, with an average reduction rate of
97.35% [(97.32+97.44)/2]. Table 3 shows the comparison of the result obtained in this experiment using
the same two weeks and the approaches put forth by [11].

Table 3. Comparison of the results for fourth and fifth weeks from the DARPA dataset with [11] approach.

Approaches No. input alerts | No. output alerts Weeks Reduction Ratio %
(Al-Shammari et al., 2007) 27,877 7,118 2 weeks 90.2%
Proposed system 2017 22,118 521 2 weeks 97.35%

Despite the good results achieved by employing the Al-Shammari method, better results were generated
by the proposed system. This demonstrates the effectiveness and high viability of the proposed system
in identifying and detecting false alerts of IDSs.

5. CONCLUSION

The system proposed here has been designed to reduce the number of FP alerts through two processes:
filtering duplicate alerts and evaluating redundant alerts. The aim of both processes is to improve and
generate a high-quality network security by solving all the problems that hinder the work of the systems
analyst and affect the performance of IDSs. In actual fact, this system has achieved all of its objectives in
the present paper by reducing the large number of false positive alerts during the FDA phase and the
ATE phase. The main objective of the second phase is to calculate the TDA through three sub-phase pro-
cesses, namely mining frequent itemsets, generating rules for frequent itemsets (which involves calculat-
ing the degree of threat for each item as well as calculating the degree of threat for each alert implicitly
within this algorithm), and k-means clustering sub-phases. The efficiency of the generation-rule algo-
rithm has been improved, as clearly shown by the results of the proposed system. For example, by using
the first and third weeks of the DARPA 99 dataset, it has been possible to test the efficiency of the sys-
tem. This system has produced a reduction ratio of 99.48%, which is the best result in comparison with
the fact that these two weeks consist entirely of false alerts (free attack label).

Consequently, the proposed system generated a high reduction ratio of 97.98% when the entirety of the
DARPA dataset was used. When all of the alerts which were entered into this sub-phase were evaluated,
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most of said alerts were evaluated and classified as FP alerts, with the lowest degree of threat ranging
from 0.060-0.370. Moreover, the alerts which were classified as true alerts were also evaluated, with threat
degrees (TDA) ranging from 0.65-0.95. The values show that these alerts are the most threatening when
compared to the rest of the other alerts; said values also indicate that these alerts are alerts resulting
from a real attack. This conclusion is based on the obtained results, which show that the strong perfor-
mance of the ATE phase results in improved efficiency for the system as a whole. Thus, the second phase
can be considered an integral part of the system in reducing false alarms; indeed, this subsequently re-
sults in a high-resolution reduction of the redundant alerts.
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Abstract

In today’s business world, research and development activities become important in each passing day by techno-
logical development and accelerated innovation. Harmonization of research and development activities (R&D)
what have a place in companies and other departments is so important for organizational productivity. Accord-
ingly, in this research, determination of company employees’ R&D perception and its influence on other depart-
ments can strengthen the relation between departments. Research conducted is carried out with 211 private
sector employee who labors in Yildiz Technical University’s Techno Park in Davutpasa and Istanbul Technical Uni-
versity. In Scope of research, descriptive statistics are examined related with R&D attitudes. Also difference of R&D
attitudes’ level related with employees’ department type and reliability analysis are materialized. The results ob-
tained indicated that the relation between departments, information Exchange of departments and department
employee’s sense of proximity are high correlated. Finally, in scope of research, each of departments’ employee

sense of R&D department are detected as different from each other.

Keywords: R&D, Performance, R&D Management, Coordination

SIRKET CALISANLARININ AR-GE ALGISI VE DEPARTMANLAR UZERINDEKI ETKisSi
(TEKNOPARK UYGULAMASI)

Ozet

Bugtindin is diinyasinda, AR-GE faaliyetleri teknolojik gelismeler ve hizlanan inovasyonlar ile birlikte daha da 6nemli
hale gelmektedir. Sirketlerdeki AR-GE faaliyetlerinin diger departmanlarla uyum icerisinde olmasi, organizasyonun
tiretkenlik / verimlilik icin olduk¢a 6nemlidir. Buna gére, bu calismada, AR-GE ¢alismalari ile ilgili kararliligin sirket
calisanlarinca benimsenmesi ve diger béltimler lizerindeki etkileri departmanlar arasindaki iliskiyi gliclendirebi-
lir. Bu calisma, Davutpasadaki Yildiz Teknik Universitesi Techno Park‘inda ve istanbul Teknik Universitesi'nde cali-
san 211 6zel sektér calisant ile ytiritilmiistiir. Arastirma kapsaminda, AR-GE bakis agisi/ davranisiyla ilgili konu-
lar tanimlayici istatistik calismalar ile incelenmistir. Ayrica, ¢calisanlarin ¢alistiklan departman tiiriine gére AR-GE
bakis agisindaki farklilik seviyesi ve AR-GE ¢calismalarina olan glivenilirlik analizi somutlastinlmistir. Departman-
lar arasi iliskiyle ilgili elde edilen sonuclar, boliim ¢alisanlarinin yakinlik hissi ve departmanlar arasi bilgi degi-
simi arasindaki korelasyonun yliksek seviyede oldugu gériilmektedir. Sonug¢ olarak, arastirma kapsaminda de-
partmanin her bir ¢alisan icin Ar-Ge departmanina olan duyarhliginin birbirinden farkli oldugu tespit edilmistir.

Anahtar Kelimeler: AR-GE, Performans, AR-GE Yénetimi, Koordinasyon
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1. INTRODUCTION

Nowadays companies are in fierce competition environment. To provide a competitive advantage requ-
ires producing original product and developing them. At this point, R&D activities what takes an impor-
tant place in technological management studies come into prominence. According to Boliikbas (2013:
6), R&D is a creative work what increases the repertory of culture, people and society and uses it to de-
sign a new process, system and applications. R&D activities include product design and software activi-
ties and experimental, scientific and technique content. This process goes on till idea to product, product
to continuous improvement, improvement to annihilation of product (Oner, 2006: 6). In case mentioned
R&D activities are so costly and comprehensive. These activities include risks in point of companies beca-
use of its long term yield. To minimize risks and take advantage of R&D are based on systematic R&D ac-
tivities and performance measurement. Following the searches indicates that invention, patent, techno-
logy management; novelty, product development, know-how and industrial design are concepts which
support R&D activities. Besides R&D management is guidance and control of R&D activities and its sta-
ges. These activities have importance for companies (Palamutcuoglu, 2015: 72). So as to meet an expec-
tation of customers by one product of brand, R&D activities assume following the latest developments
and its implementation. Companies’ technological information what shape with R&D activities, provide
community development and economic progress (Ekren, 2000: 1-2). When R&D activities in company are
increased, It is possible to enhance of scientific progression. So reformed R&D activities play a significant
role to determine the development level of country (Kavak, 2009: 620). As noted above, the aims of R&D
management are producing a qualified product and achieving the improvement activities. Also a set of
corrective actions is done for increasing of productivity and regulating the workflow planning correla-
ted with company policies (Tuominen vd., 1999: 138). According to Knowledge-Based Approach, infor-
mation and qualifications of companies are sum of company employees’ information and qualifications
(Demirkaya vd., 2011: 447). Therefore, the most important factor while managing of R&D process is com-
pany employees. Human factor has a directly effect on communication between departments. Additio-
nally, it is seen obviously that developing product and idea is correlate with learning activities of emp-
loyees. The two general results of R&D activities are learning and innovation. Also, information transfer
and shared vision are two factor what have an impact on organizational learning. According to Cemberci
(2013:116-117), there is a relation between dependence of learning, shared vision, information transfer
and organizational project and departmental project learning. Namely, as information sharing inter de-
partment in organization is increase, so organizational and departmental project learning becomes easy.
Thus, success of project and success of organization increase. Therefore, information transfers inter de-
partments and so important. Besides that the R&D related to relational operations was also important to
a good connection between the many actors involved in the conception of services. At the same time
research results determine that the possibility of considering projects and researchers widens the scope
and allows the inclusion of a net of actors who might interact and contribute to R&D especially in servi-
ces. So interdepartmental information sharing seems to contribute to the improvement of statistics re-
lated to R&D in services (Bohrer & Raupp de Vargas, 2014: 803). In this context, organization’s R&D cul-
ture - the values and behaviors that contribute to the unique social and psychological environment of
an organization improves with collaboration of interdepartmental (Tagged, 2014: 5) So carrying out the
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relationship between departments and process of collaboration is required for completing R&D activi-
ties and job process productively. This survey purposes to create awareness by displaying the sense of
R&D activities of company employees and alteration about their sense.

2. AIM OF THE STUDY

The purpose of this study was to examine the company employees’ perception of R&D and this perception’s
effect on departments. So answers of the research will be searched these questions:

1) What is the perception level related proximity of departments about R&D?

w N

)

) What is the eliciting level of department to R&D department?

) What is the level of relation between other departments and R&D department?
)

4) s there any connection between department’s relation with R&D and proximity to R&D and eliciting

to R&D?

5) Do the levels of attitude become different from department to other departments?

3. METHOD
3.1 Universe and Sampling

Target population of this study composes of private sector employees of Yildiz Technical University's
Techno Park in Davutpasa and Istanbul Technical University. In this research, convenience-sampling
method used because of the difficulty related with reaching all the employees. Population of is formed
with 500 private sector employees working in techno park. Research sample consists of 211 private sec-
tor employee who labors in Yildiz Technical University’s Techno Park in Davutpasa and Istanbul Techni-
cal University. To reckoning of sample, method of calculation, which numbers the known population, is
used. After calculation, results 217 persons are suitable for analyzing. In scope of research, 230 question-
naires were distributed. Nine questionnaires are regarded as invalid because of their empty answers. Fi-
nally, 211-sample sizes are reached.

3.2 Data Collection and Devices

Data collection tool of this research is a survey form what has a two section. Chapter one includes de-
mographic features (gender, age, educational background, marital status, term of employment in com-
pany, term of employment in sector and department). In second section, private sector employees’ atti-
tude scale about R&D what has 26 items was used. In this research Likert-type scale what has a 5-point
from 1'strongly disagree’to 5 ‘strongly agree’ was implemented to measure the participation level of pri-
vate company employees. Survey questions about R&D attitude are classified in 3 section. Chapter A
queries proximity of other departments to R&D department, Chapter B examine providing information
from other departments to R&D department. In addition, chapter C queries the relationship between
R&D department and other departments. This scale’s validity and reliability study is carried out in simi-
lar way with Murat (2010).
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3.3 Analysis of Data

Data of this survey were analyzed with Statistical Package for Social Sciences (SPSS) 21. In this research,
private sector employees who are in the group of sample were analyzed. In addition, their demographic
characteristics were analyzed with Frequency and Percentage analyzes. For descriptive statistics belong
to R&D scale were calculated arithmetic mean and standard deviation. Because data distribution is pa-
rametric (normal distribution), analysis of variance is used to compare 3 and more group key to scale of
R&D’s demographic characteristic. As a result of variance analyze, Scheffe Test was used to find a varia-
tion between groups. For specifying the relation between R&D and other departments, proximity to R&D
and providing information to R&D department, Pearson correlation analyze was done. Finally to examine
the reliability test belong to scale, Cronbach’s Alpha reliability analysis was done.

4. RESULTS

Table 1 shows preliminary results of the study.

According to study, 75,8 % of survey participants were male. 68,5 % of survey participants were single,
42,7 % of survey participants were between 26-30 ages. Besides that Participant of this survey has a age
average as 29. Most of the participants were graduated from bachelor’s degree with the 62,2 %. Also 32,7
% of survey participants are working in this company about one year.

Table 1. Survey Participants’ Demographic Information

Gender Number Percent (%)
Male 160 75,8

Female 51 24,2

Total 211 100,0
Marital Status Number Percent (%)
Single 144 68,2
Married 67 31,8

Total 211 100,0

Age Number Percent (%)
20-25 51 24,2

26-30 90 42,7

31-35 46 21,8

36 + 24 11,4

Total 211 100,0

Age Average =29

Educational Status Number Percent (%)
Associate Degree 51 24,2
Bachelor’s Degree 132 62,6
Postgraduate 28 13,3

Total 211 100,0
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Operation Time in Company Number Percent (%)
1 year 69 32,7

2 year 51 24,2

3 year 35 16,6

4 year + 56 26,5

Total 211 100,0

Operation Time Average in Company = 2,74

Operation Time in Sector Number Percent (%)
1-3 year 66 31,3

4-6 year 72 34,1

7-9 year 39 18,5

10 year + 34 16,1

Total 211 100,0

Operation Time Average in Sector = 5,5

Department Number Percent (%)
HR 36 171
Software 71 336
Reporting 17 8,1

Finance 39 18,5

It 37 17,5

Other 1 52

Total 211 100,0

The average of term of employment was determined as some 2,74 years. Furthermore, 34,7 % of par-
ticipants have a 4-6 years of sector experience. Otherwise professional time average in sector is 5,5 ye-
ars. In scope of research, 17,1 % of participants are working in HR department and 33,6% of participants
are working in Software department. Also, 8,1 % of participants are working in Reporting department.
Finally, 18,5 % of participants are working in Finance department and 5,2 % of participants are working
in Other departments.

Table 2. Descriptive Statistics Related R&D Attitude

R&D Attitude X sd
Proximity of Worked Department to R&D 3,87 1,24
Providing Information by Worked Department to R&D 3,67 1,08

The Relation of Worked Department with R&D 3,76 1,19
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When employees’ attitude analyzed from different department, the level of “Proximity of Worked De-
partment to R&D" (X =3,87), “Providing Information by Worked Department to R&D" (X =3,67) and
“The Relation of Worked Department with R&D” (X = 3,76) was determined as a high level, (Table 2).

Table 3. The Results of Pearson Correlation Coefficient

Proximity Providing Information The Relation of
of Worked by Worked Department Worked Department
Department to R&D to R&D with R&D
Proximity of Worked r 1 0,730 0,895
Department to R&D p - 0,000%* 0,000%*
Providing information by r 0,730 1 0,756
Worked DepartmenttoR&D 0,000%* - 0,000%*
The Relation of Worked r 0,895 0,756 1
Department with R&D p 0,000%* 0,000%* -

** p<0,01

In this survey “The Relation of Worked Department with R&D", “Proximity of Worked Department to R&D"
and“Providing Information by Worked Department to R&D" are determined as correlated sub-dimensions
(p<0,01). When factors of relation are examined, the highest relation can be seen between “Proximity of
Worked Department to R&D" and “The Relation of Worked Department with R&D". This correlation is de-
termined very strong and positively (p<0,01) (0,80<r<1,0) (r=0,895), (Table 3).

In this study one way ANOVA analyze is done to determine significant difference of participant’s R&D
sub-dimension attitude by worked department. Also, there is a statistically significant difference of R&D
attitudes according to worked department. To determine the variance of employees’ R&D attitudes, ho-
mogeneity test is done. Results of this test show that variances are homogen (p>0,05 p=0,076). Because
of these results toget to the bottom of this differences, Scheffe Test is used as a type of Post Hoc Test,
(Table 4)..
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Table 4. One Way ANOVA Test Results Belong to Differentiation of Participant’s R&D Attitude Level According to
Worked Department Type

. Worked —
R&D Attitudes n X sd F p Scheffe
Department
HR 36 347 1,24
SOFTWARE 71 3,90 1,18
Proximity of Worked REPORTING 17 411 0,77 2-4
4,678  0,008*
Department to R&D FINANCE 39 394 069 25
IT 37 4,05 1,01
OTHER 11 3,83 112
HR 36 3,60 0,90
SOFTWARE 71 3,75 0,63
Providing information by REPORTING 17 379 091 2-3
3,379 0,016
Worked Department to R&D FINANCE 39 3,64 0,60 4-5
IT 37 3,53 0,90
OTHER 1 3,75 0,66
HR 36 3,53 1,18
SOFTWARE 71 3,81 1,01
The Relation of Worked REPORTING 17 4,05 0,93 2-4
. 6,757  0,002*
Department with R&D FINANCE 39 3,75 0,72 2-5
T 37 3,79 0,88
OTHER 1 3,75 1,12

*P<0,05 1. group HR, 2. group SOFTWARE, 3. group REPORTING 4. group FINANCE, 5.grup IT, 6. group OTHER

As a result of Scheffe Test, there is a difference about the perceived relation of worked department with
R&D department (F=6,757, p<0,05). In consequence of Scheffe Test, employees of software department
have a statistically significant difference from finance department and IT department. Otherwise the
sense of relation between Software department (X = 3,81) and R&D is higher than finance department
(X =3,74)and IT department (X =3,79)'s sense of R&D.

As a result of Scheffe Test there are some differences about providing information by worked department
to R&D department (F= 3,379, p<0,05). Software department employees has a statistically significant dif-
ference from employees of Reporting department and IT department. Sense of providing information
by Reporting Department (X = 3,79) to R&D is higher then Software department’s sense of employees
(X =3,75). Besides this Sense of providing information by Finance department (X =3,64)toR&Dis hig-
her than IT department’s sense of employees (X =3,53).



ALI TUKENMEZ, YEMLIHA DURMAZ, ZAFER ASLAN

As a result of Scheffe Test, there is some differences about proximity of worked department to R&D de-
partment (F= 4,678, p<0,05). As a result of Scheffe Test, software department employees are different
from IT department and Finance department employees. Finance department employees’ proximity of
R&D is higher (X = 3,94) than software department employees and (X = 3,90) HR department emplo-
yees (X =3,47). Also, IT department employees’ proximity of R&D is higher than (X = 4,05) software de-
partment (X = 3,90) too.

Table 5. Results of Reliability Analysis Belong to R&D Attitudes

R&D Attitudes Cronbach’s Alpha N of ltems
Proximity of Worked Department to R&D 0,945 8
Providing information by Worked Department to R&D 0,844 8
The Relation of Worked Department with R&D 0,942 10

It is seen in Table 5,“Providing Information by Worked Department to R&D” sub-dimensions’ reliability co-
efficient is calculated as 0,945. “Providing Information by Worked Department to R&D"” sub-dimension’s
reliability coefficient is calculated as 0,844. “Also, The Relation of Worked Department with R&D" sub-
dimension’s reliability coefficient is calculated as 0,942. These values indicate that dimensions have high
reliability (0,80< Cronbach’s Alpha<1,0).

5. CONCLUSION

Most effective way to proceed in the end is produced of technology. At this point, R&D activities come
into prominence what have an important position in technological management. R&D activities include
risks for companies because of its costly and wide ranged structure. Also, long term gaining pose some
risks to companies too. In an attempt to minimize these risks, R&D activities must be conducted syste-
matically and assays must be done correctly. Besides, for getting better results about R&D activities re-
quire to work with other departments correspondingly. Therefore, to determine how department’s emp-
loyees perceive R&D activities gives tips to company managers about making real of strategic targets by
all the departments.

In the direction of this survey, which is realized to determine company employees’ sense of R&D activi-
ties and their effect on departments, indicated that the relation between departments, information Exc-
hange between departments and department employee’s sense of proximity are statistically high corre-
lated. In addition, according to study, proximity of other departments to R&D department and relation
between other departments and R&D department have a positive relationship. In this study, there is a sig-
nificant difference between employees of finance department, IT department and software department.
At finance departments employees’ proximity of R&D department is higher than software department’s
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employees. Besides that, IT department employees’ proximity of R&D department is higher than emplo-
yees at software departments too.

The study results show that when information Exchange is increased, relation between departments will
improves and proximity level will rise. Then powered communication network and interaction yields what
increases the productivity of company. Besides depending on interdepartmental sharing, sense of R&D
indicates variability. Also department employees who work for common targets get high level R&D per-
ception. High level perception of R&D belong to financial department shows that effective financial po-
lity and financial strategies determines R&D activities. So, this situation creates a sharing environment of
interdepartmental. Similarly, IT department what determines the problems about informatics and tech-
nology and finds a solution about them requires being active with close contact.

In today’s working conditions with high-level competition, being positioned of R&D department in anot-
her department’s mind is so important for sustainability of company. If sense of R&D department rises,
employees adopt the innovations in company quickly. Also in this way, adaptation of employees to tech-
nological progress must be taken into consideration. Admittedly, importance of informing to employees
about innovation process and provide them to work for common targets bring to company success and
outstanding performance in the long term. It should not be forgotten that when company motivates
employees, they would work for company objectives.
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BiLGISAYAR ANIMASYONU ORNEGI OLARAK PANCATANTRA KISA OYKULERI
Bahadir UCAN'
Yildiz Teknik Universitesi, Sanat ve Tasarim Fakiiltesi
bucan@yildiz.edu.tr

Ozet

Pancatantra, Antik Hindu s6zlii éyki anlatim geleneklerini temel alan dilden dile, nesiller boyu aktarilabilen kisa
Gykdiler biitiinti olarak bilinmektedir. Hindistan ve cevresindeki cografyalarda varyantlarina rastlanan Pangatantra,
kiiltirel bir miras olarak varhgini siirdiirmektedir. Bu calismada, Pancatantra gibi tarihsel siirecleri M.O.3.yy'a uza-
nan oykiilerin, glinlimiiz dijital araclariyla yorumlanan ¢izgi yapimlari icerik ve tasarim unsurlari lizerinden in-
celenmistir. Canlandirmanin kiiltiirel degerleri aktarimdaki rolii giderek 6nem kazanmaktadir. Bununla birlikte,
lic boyutlu bilgisayar destekli canlandirma teknikleriyle olusturulan bu 6rnekler, ingilizce egitimi icin kullanil-
makta ve canlandirmanin egitim araci olarak baska rollere biiriinebileceginin de géstergeleri olmaktadir. Ug bo-
yutlu bilgisayar destekli canlandirma teknikleri, 20.yy'dan bu yana gelisme g6stermekte ve farkli amaglar dog-
rultusunda uygulanmaktadir.

Anahtar Kelimeler: Canlandirma (animasyon), Pancatantra, tasarim, sézIi kiltdir.

PANCHATANTRA SHORT STORIES AS COMPUTER ANIMATION SAMPLE

Abstract

Panchatantra is known as the whole of short stories that can be transmitted to generations of languages, based
on oral Hindu narrative traditions. Panchatantra, whose variants are found in India and its surrounding geogra-
phy, continues its existence as a cultural heritage. In this study, animations which are interpreted with the digi-
tal tools of today, is historically extended to the BC 3rd centuries. They have been examined through content and
design elements. The role of the animation on transformation of cultural values gains importance day by day.
Moreover, these examples, created by three-dimensional computer-assisted animation techniques, are used for
English language teaching and show that animation can play another role as an educational tool. Three dimen-
sional computer aided animation techniques have been developing since the 20th century and are being ap-
plied through different aims.

Keywords: Animation, Panchatantra, design, oral culture.
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1. GiRis

Canlandirma (animasyon) teknikleri, temel anlamda ti¢ baslikta toplanabilmektedir: hiicre (geleneksel)
canlandirma, duraklat/hareketlendir (stop-motion) canlandirma ve bilgisayar destekli canlandirma. Bu U
baslik disinda kullanimi daha az yaygin olan canlandirma turleri bulunmaktadir. Bununla birlikte kukla
canlandirma, diger canlandirma tiirleri arasinda degerlendirebilecegimiz bu siniflamada en 6ne ¢ikani-
dir (Kahraman, 2013).

Bilgisayar destekli canlandirma ise, 20.ylizyilda gelisme gostermeye baslayan ancak kisa zaman diliminde
hizlica yayginlasan, etkin bir canlandirma tiirii olmaktadir. Bilgisayar destekli canlandirma, iki boyutlu ve
l¢ boyutlu canlandirma olarak temel iki basliga ayrilabilmektedir.

Sekil 1. Askin Glicti (The Power of Love) (1922) izleyicilerinden bir gorlintti (The History of 3D Movie Tech,
01.12.2017).

1992 yilinda ¢ekilen “Askin Gticli (The Power of Love)” li¢ boyutlu gozlik vasitasiyla izletilen ilk ¢ bo-
yutlu filmdir. Avatar (2009) ise, li¢ boyutlu canlandirmanin ileri stireclerini yansitmasi anlaminda uzun
metraj ilk film olmaktadir.

Uc boyutlu bilgisayar destekli canlandirma, yalnizca sinema sektoriinde degil, saglik, tip, miihendislik, mi-
marlik, egitim, vb. alanlarda kullanilan etkin bir anlatim araci olmaktadir.

Tarihsel anlamda bilgisayar destekli canlandirma alanindaki gelismelerin temeli, bilgisayar sistemlerinin
olusum sureci ile iligkilidir. Bilgisayar teknolojilerinin temeli sayilan ikili sistem, Shannon-Weaverin Bell
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Enstitlistrndeki calismalar neticesinde ortaya konmustur.“Matematiksel iletisim Kurami”ya da“Enformas-
yon Kurami” olarak isimlendirilen bu kuram, birtakim temel basamaklari icermektedir.

1. Bir bilgi (enformasyon) kaynady, aliciya génderilmek {izere bir mesaj ya da mesajlar grubu icermelidir.
Bu mesajlar farkli bicimlerde olabilmektedir:

(a) Telgraf ya da benzer bir kaynaktan uretilmis harfler biitiinG; (b) Zamana bagl degisken olarak f (f)
(radyo ya da telefon) ; (c) Siyah beyaz televizyonda oldugu gibi zaman ve diger degiskenlerin bir islevi -
burada mesaj, iki uzay koordinatinin ve zamaninin f (x; y; t) fonksiyonu, noktadaki (x; y) 1stk yogunlugu ve
alial plakasinda zaman t; (d) f (t), g (t), h (t) sayil zamanin iki veya daha fazla fonksiyonu, “lic boyutlu” ses
iletimi durumunda ya da sistem ¢oklu ortamda birkac ayri kanala hizmet etmeyi amacliyor ise ; (e) Renkli
televizyonlardaki cesitli degiskenlerin cesitli fonksiyonlar ti¢ boyutlu bir stireklilikte tanimlanan f (x; y; 1),
g (% y; 1), h (xy; t) -Bu (¢ islevi de bolgede tanimlanmis bir vektor alaninin bilesenleri olarak distinebili-
riz - benzer sekilde, birkag siyah-beyaz televizyon kaynagdi ti¢ degiskenli bir dizi islevden olusan “mesajlar”
Uretir; (f) Cesitli kombinasyonlar- 6rnegin televizyonda iliskili bir ses kanali- ile de sinyal meydana gelebilir.

2. Kanal tizerinden iletim icin uygun bir sinyal Gretmek icin mesaj izerinde herhangi bir sekilde ¢alisan
bir verici. Telefonda bu islem sadece ses basincini orantili bir elektrik akimi haline getirmekten ibarettir.
Telgrafta, mesaja karsilik gelen kanalda nokta, cizgi ve bosluk dizisi Greten bir kodlama islemi var. Bircoklu
PCM sisteminde, farkli konusma islevleri drneklenmeli, sikistirimali, nicelenmis ve kodlanmali ve nihayet
sinyali yapilandirmak icin dogru sekilde araya sokulmalidir. Vokoder sistemleri, televizyon ve frekans mo-
dilasyonu, sinyali elde etmek icin mesaja uygulanan karmasik islemlerin diger 6rnekleridir.

3. Kanal, sinyali vericiden aliciya iletmek icin kullanilan aractir. Bir cift tel, bir koaksiyel kablo, bir radyo fre-
kansi bandi, bir 1sik demeti vb. olabilmektedir.

4. Alici, normalde vericiden yapilanin ters islemini gerceklestirir ve mesaiji sinyalden yeniden yapilandirir.
5. Hedef, mesajin amaclandidi kisi (veya sey) dir.

Teleteks ve telgraf, bilgi iletimi icin ayrik bir kanalin iki basit 6rnegidir. Genellikle, ayrik bir kanal, temel
sembollerin sonlu bir seti; Sy S, ‘den bir dizi secimlerin bir noktadan digerine iletilebilecegi bir sistem
anlamina gelecektir. S, simgelerinin her birinin, t saniye cinsinden belli bir stire olmasi kabul edilir (farkh
S, icin mutlaka ayni degildir, drnegin telgraftaki noktalar ve cizgiler). S'nin muhtemel tiim dizilerinin sis-
tem Uzerinde iletim yapabilmesi gerekli degildir; sadece belli dizilere izin verilebilir. Bunlar, kanal icin olasi
sinyaller olacak. Boylece telgrafta sembollerin su sekilde oldugunu varsayalim:

(1) Bir birim icin hat kapanmasi ve daha sonra bir birim icin acik hattan olusan bir nokta; (2) Uc zamanli
kapatma birimi ve bir birim aciktan olusan bir cizgi; (3) Ornegin, (i¢ satir cizgiden olusan bir mektup alan;
(4) alti Ginite satirlik bir kelime alani agiktir. Kisitlamayz, birbirine hi¢ bosluk birakmayacak izinli dizilere koya-
biliriz (iki harf alan bitisikse, bir kelime alaniyla aynidir). Distintlmesi gereken soru, bdyle bir kanalin bilgi
iletme kapasitesini nasil dl¢ebilecegidir. Tim sembollerin ayni siirede oldugu ve 32 sembolilin herhangi
bir dizisine izin verilen tele tip durumunda, cevap kolaylasmaktadir: Her simge bes bit bilgiyi temsil eder.
Sistem saniyede n sembol iletiyorsa, kanalin saniyede 5n bitlik bir kapasiteye sahip oldugunu sdylemek
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dogal olur. By, tele tip kanalinin her zaman bu hizda bilgi ilettigi anlamina gelmez - bu miimkiin olan en
yuksek orandir ve gercek oranin bu maksimuma erisip erismedigine bakilmaksizin, daha sonra gorile-
cegi gibi, kanali besleyen bilgilerin kaynagina baghdir. izin verilen diziler tizerinde farkli sembol uzunluk-
lart ve kisitlamalar bulunan daha genel durumda, asagidaki tanim yapilabilir:

Tanim: C kapasitesine sahip bir kaynagin genel denklemi:

C = Lim
T—s00

N(T) is sinyal sayisini icermekteyken T zaman degiskenidir. Tele tip durumunda bu, 6nceki sonuca azal-
digi kolayca gortlebilir. S6z konusu sinirin cogu ilgi durumunda sonlu bir sayi olarak var olacagi gosteri-
lebilir. S, , ..., S, sembollerinin tiim dizilerine izin verildigini ve bu sembollerin stire t,, ..., t oldugunu var-
sayalim. N(t) suresi t dizilerinin sayisini temsil ediyorsa, su 6zelliklere sahiptir:

N(t) = N(t - t J+N(t-t)+....+N(t-t ) (2)
Toplam say1 S, S,, ... ,S, ile biten dizilerin toplamina esittir ve bunlar sunlardir:
N(t-t), N(t-t), ... N(t-t)  (3)

Sonlu degiskenlerdeki bir ¢6zimlemede N(t) semptomu t ‘dan X *‘ye uzanmaktadir ve X karakteristik
denklemin en buyik gercek ¢6zimi olmaktadir:

X4 x 24 4x =1 @&

Shannon-Weaver'in matematiksel iletisim teorisi, iletisimi bilimini matematiksel 6lcekte tanimlayan ilk te-
ori olmaktadir. “Matematiksel iletisim Kurami” ayrica mantiksal islevinden dolayi (log, 2N = N) sistemleri
ikili olarak tanimlamaktadir (Shannon, 1948).

2. UC BOYUTLU BILGISAYAR DESTEKLi CANLANDIRMANIN EGITiM AMAGLI KULLANIMI

Egitim, giiniim{z diinyasinin en 6nemli meselelerinden biri olmakta ve geng kusaklarinin egitim-6gre-
tim stireclerinin nasil planlanacadi diinya lzerinde slregelen tartismalarin basinda gelmektedir. Egitim
modelleri, gelecek kusaklarin bilgi hazinesine ve uzun vadede diinya kiltlir mirasina dogrudan etki et-
mekte ve cagdas diizene adapte edilemeyen modeller lizerinden yiriitiilmesi, toplumun gelismesini ki-
sitlayacak ve toplumsal ilerlemeyi engelleyecek bir durum teskil etmektedir.

Egitim, cagdas araclarla stirekli olarak yenilenmeli ve kendisini glincelleyebilmelidir. Bu baglamda, diinya
lzerinde U¢ boyutlu canlandirma ya da bunun daha ileri boyutlarinda, sanal gerceklik temelli yenilikgi
yontemler uygulanmaktadir.

Bu calismada ise incelenen érnekler, cocuklara ingilizce egitim vermeyi amaclayan Pebbles youtube kana-
linin hazirladigi, Pancatantra kisa dykdlerinin ¢ boyutlu canlandirma uyarlamalari olmaktadir. Bilgisayar
destekli canlandirma ile hazirlanan 6rnekler, hem isitsel hem de gorsel araglarin birlikte kullanimina ola-
nak sagladigindan klasik egitim modellerine gére daha etkin olabilmektedir. Cocuklara yénelik hazirlanan
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egitim amacl canlandirmalarin yazinsal icerikleri kadar, cocuklar tizerinde dogru ve saglikli etkiler biraka-
bilmeleri adina gorsel tasarimlari da énem kazanmaktadir.

3. PANCATANTRA KISA OYKULERI

Pancatantra, siirsel bir dille aktariimis cogunlukla fabl tiriinde 6yki serilerinden olusmaktadir. Sanskrit
(Hindu) ve Pali (Budist) metinleri olarak bilinmektedir. Oykii derlemeleri Pandit Visnu Sarma'ya atfedilir,
arastirmacilar tarafindan M.0.3.yy'dan siiregeldigi ve s6zIii gelenegi temel aldig belirtimektedir.

Farkl cografyalarda varyantlarinin bulunmasi, stirec icerisinde uyum ve degisiklik gostererek benimsen-
mesi, Pancatantra’nin sozli dyki gelenegdi temel alarak Diinya edebiyatinda yer edinen bir konumunun
oldugunun gostergesidir. Orijinal icerikleri kaybolmus olmakla birlikte, Antik Hindu dykiileri olarak tanim-
lanabilecek Pancatantra, primitif yasam bicimlerinin koklerini tasavvur etmekte ve Hindu ilkelerinin- ya-
sam bilgeligi temelinde- yeni kusaklara aktarimina aracilik etmektedir (Tales of Panchatantra, 01.12.2017).

3.1 Pancatantra Uyarlamalari: Aslan Yapicilar (The Lion Makers), Sihirli Degnek (The Magic Stick)
ve Mavi Cakal (The Blue Jackal)

Bu bagslik altinda Pebbles youtube kanalinin {i¢ boyutlu canlandirma olarak uyarladidi ti¢ ¢izgi bolim in-
celenmistir: Aslan Yapicilar (The Lion Makers), Sihirli Degnek (The Magic Stick) ve Mavi Cakal (The Blue
Jackal). 2016 yilinda yayimlanan bu uyarlamalar, cocuklara yénelik ingilizce egitim-6gretim materyalleri
olmaktadir. U¢ boyutlu canlandirmanin egitim amacl kullanim &rnekleri olmaktadir.

Lion Makers | 3D Panchatantra Tales in English | 3D Moral Stories For Kids
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Sekil 2. Aslan Yapicilar (2016) cizgi yapimindan bir gorsel.
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Pancatantra kisa dykiileri, Antik Hindu yasamindan kestiler sunmakla birlikte, cesitli 6gretiler icermekte
ve bunlarin dykiler araciligiyla insanlara aktarimi amaclanmaktadir. Nesiller boyu stiregelen bu ykiiler,
canlandirma teknikleriyle yeniden yorumlanmis olmaktadir. Aslan Yapicilar (2016) 6rneginde gorildugu
Uzere (Bkz. Sekil 2) dis ses Uizerinden okunan dykailer, alt metin ile desteklenmektedir. Bu sekilde izleyici,
oykuyu takip edebilmektedir.

Oykii, dort yakin arkadas izerinden sekillenmektedir. Dért arkadas (licti egitimli, biri egitimsiz) birlikte
para kazanmanin yollarini diistintirken, aslan kemiklerine rastlarlar. Egitimli olanlar, aslani canlandirmayi
teklif ederler. Egitimsiz olarak kiicimsedikleri arkadaslari ise onlar aslani diriltirken agaca tirmanir. Canla-
nan aslan, diger Ug¢ arkadasi yer. Agac tepesinde bekleyen ise, aslan uzaklastiktan sonra asagi iner.

The Magic Stick | 3D Panchatantra Tales in English | 3D Moral Stories For Kids

\ "é_’ £

/7

There was once a lazy rabbit in a forest
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Sekil 3. Sihirli Degnek (2016)

Sihirli Degnek'te ise, 6yku ana karakter olan tavsanin agag dibinde dinlenirken sihirli bir degnek bulma-
siyla baglar. ilk dilegi, bir siirii havuca sahip olmaktir ve hemen gerceklesir. ikinci dilegi ise, degnegin si-
hirli oldugundan emin olabilmek icin yesil cimen olur ve tavsanin etrafi cimen ile dolar. Tavsan, sihirli deg-
nege kavustuktan sonra diledigi kadar yemek yiyip uyuyarak guinlerini gecirmeye baslar. Endise etmesi
gerektiren bir durum kalmamistir ki bir aslan yanina yaklasir. Korkuya kapilan tavsan yeniden degnegini
hatirlar ve kendisinin aslana, gercek aslanin ise tavsana dontismesini diler. Bu dilegi gerceklesir ve kuv-
vetli bir aslan olur. Ancak, karsisina ¢ikan cakal, yanina bir aslan ¢agirarak ana karakter olan aslana saldir-
maya hazirlanir. Ana karakter, fiziksel olarak aslana dontismekle birlikte aslan cesaretine asla sahip olama-
yacaginin farkina varir. Degnekten kendisini yeniden tavsana donustiirmesini diler. Tekrar tavsan olduktan
sonra bir daha kullanmamak tizere degnegi terk eder. Oykd, her yaratilan canlinin dogada bir gérevi ol-
dugunun vurgulanmasiyla son bulur.
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Blue Jackal | Panchatantra English Stories in 3D | 3D Moral Stories For Kids » 0O
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Sekil 4. Mavi Cakal (2016)

Bir baska Pancatantra kisa 6ykl uyarlamasi olarak Mavi Cakal, cakal ana karakteri tGizerine kurulu bir yku
olmaktadir. Ormanda yiyecek bulamayan bir ¢cakal, sehre dogru gitmek tizere yola ¢ikar. U¢ kpegin ken-
disine dogru hamle yaptigini gériince ici boya dolu bir kuyuya saklanir. Kuyudan ¢iktiktan sonra ise mavi
ile boyanmistir ve kimse kendisini fark etmemistir. Ormana déndigiinde ise bitln hayvanlar onu bir ya-
banciya benzetmis ve kendisinden korkmuslardir. Mavi ¢akal, bundan avantaj saglamayi diistinerek hay-
vanlari etrafinda toplar. Ormanin diger hayvanlarina kendisinin ilahi glicle donatildigini ve cennette on-
lar korumakla gorevlendirildigini belirtir. Bunu duyan hayvanlar ¢ok sevinir ve cakali krallari yapar, ona
hizmet etmeye baslarlar. Her hayvan kendisine cesitli yiyecekler sunar.

Cakal, bunun tadini clkarmaktayken baska cakallarin uludugunu fark eder. Bunun tzerine kendisini kral
olarak tanittigini unutarak diger cakallara eslik eder. Ormandaki hayvanlar ¢akalin kendilerinden oldu-
gunu ve ilahi bir yetisinin olmadigini anlar ve onu ormandan disar kovar. Oykd, olmadigimiz biri gibi gé-
rinmeme nasihatiyle son bulur.

4.SONUC

Canlandirma (animasyon), kelime anlamindan yola ¢ikilarak cansiz goriintiilere (nesnelere) hareket kat-
maya dayalidir. Bu ii¢ dykd, canlandirmanin egitim amach uygulamalarinin érnekleri olmaktadir. Oykiiye
dis ses aracilidiyla bir anlaticinin eslik ediyor olusu ve dykuler sonlandirildiktan sonra iki ¢izgi karakterin
dykiideki ana fikri degerlendirmesi, ingilizce egitim icerikleri olarak kurgulandiginin géstergesi olmakta-
dir. Oykdilere ayrica altyazi ile eslik edilmektedir. U¢c boyutlu bilgisayar destekli canlandirma, hem gérsel
hem isitsel algiya hitap eden araclar birlikte barindirmasi sebebiyle etkin bir canlandirma tiridir. Bu-
nunla birlikte, uyarlamalar incelendiginde sade bir modelleme anlayisinin hakim oldugu goérilmektedir.
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Tasarlanan cizgi karakterler, detaydan uzak olmaktadir (Bkz. Sekil 2, Sekil 3, Sekil 4). Cevresel anlatim un-
surlari da sade modelleme anlayisinda, diisiik poligon modelleme temelli olusturulmustur. Isik ve renk
unsurlari ise gecissel nitelik tasimamakta, karakter golgeleri keskin olabilmektedir (Bkz. Sekil 3). Anlatimin
egitsel nitelikte olmasi, sinematik bir anlatim gerektirmemesi ve izleyici lizerinde akilda kalicihgin metin
temelli saglanmasi gibi gerekceler g6z 6niinde bulunduruldugunda Pancatantra 6yki uyarlamalarinin
genel amaca uygun olusturuldugu sdylenebilir. Bilgisayar destekli canlandirma tekniklerinin erken do-
nem orneklerini animsatan bu 6rnekleri Pangatantra’nin genis kitlelere ulagmasi anlaminda da énem ka-
zanmaktadir. Youtube (izerinden erisilebilirligi bu anlamda 6nemlidir.

Bilgisayar destekli canlandirma, 6zellikle iletisim alanlarindaki teknik gelismelerle birlikte ilerleme gos-
termekte, son yillarda uygulanan arttirlmis gerceklik gibi araclarla bambaska boyutlar kazanabilmekte-
dir. Genel anlamda, bilgisayar destekli canlandirma, tiim canlandirma tiirleri icerisinde stiphesiz en rag-
bet goreni ve egitim amacl 6rneklerinde gorildigl gibi farkh disiplinlerin yararina kullanimi en yaygin
olani konumundadir.
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Abstract

When Daniel Libeskind proposed the possibility of different dimensions of architecture other than length, height
and width, he offered reading, writing and memory. Reading architecture as he explains is not about reading text
but about trying to understand a not “clearly explicit language” of architecture. (Libeskind, 2004) The aim of this
paper is to propose a model for reading architectural narrative in different media by using architectural criticism
as a base. Initially, the study is based on discussions on architectural criticism, narrative and representation, in
architecture, literature and cinema, in order to understand the similarities and differences between the concepts
of time, movement and space. Using these concepts, a comparative analysis table is created and the outcomes
of these comparisons are inserted as data for different, yet inter-linked, comparisons and analysis tables. A num-
ber of keywords are utilized to set a model for reading architectural narrative. Such alternative readings estab-
lish a ground to understand the narrative and cultural based conceptualization of space. The main discussion is
executed through a case study. Lecumé des Jours by Boris Vian (Foam of the Daze, 1947), and consequently, its

2013 adaptation Mood Indigo by Michel Gondry, are selected as the case.

Keywords: Architectural criticism, architectural narrative, representation, adaptation, cinema and literature

FARKLI MEDYALARDAKI MiMARI ANLATININ OKUNMASI iCiN BiR MODEL

Ozet

Daniel Libeskind mimari boyutlarin uzunluk, ytikseklik ve genislik disinda farkl bir ihtimalinden bahsettiginde éne-
risi okuma, yazma ve hafiza olmustu. Libeskind mimariyi okumak metni okumak dedil *mimarligin ¢ok da agik
olmayan dilini* anlamaya ¢alismak olarak agiklar. (Libeskind, 2004) Bu makalenin amaci mimari elestiri teme-
lini kullanarak farkli medyalardaki mimari anlatiyr okumak icin bir model nermektir. Baslangig olarak ¢alisma
mimarlik, edebiyat ve sinemada zaman, hareket ve mekan kavramlari arasindaki benzerlikleri ve farkliliklar an-
lamak icin mimari elestiri, anlati ve temsil tartismalarina dayanmaktadir. Bu kavramlan kullanarak, karsilastir-
mali bir analiz tablosu olusturulmus ve bu tablonun sonuglan, farkli, ancak birbiriyle baglantili karsilastirmalar
ve analiz tablolari icin girdiler olarak kullaniimistir. Bu ¢alismanin sonucu olarak mimari anlatilar okumak igin
bir model belirlemek (izere belirli sayida anahtar kelimeler secilmistir. Bu tiir alternatif okumalar, mekanin anlati
ve kiiltiirel temelli kavramsallastirimasini anlamaya zemin hazirlar. Ana tartisma bir vaka ¢alismasi vasitastyla
ylirdittilmusttir. Boris Vianin Lecumé des Jours (Glinlerin Kopligl, 1947) ve Michel Gondry'nin 2013 uyarlamasi
olan Mood Indigo, ¢alisma icin segilmistir.

Anahtar Kelimeler: Mimari elestiri, mimari anlati, temsiliyet, uyarlama, sinema ve edebiyat
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1. INTRODUCTION

1.1. Reading architecture and criticism

“Some time ago | meditated on the problem of what constituted the dimensions of architecture,
besides the obvious dimensions of length, height and width. Architecture is indeed three-
dimensional because it is a cross-section of the cultural world. So | investigated the idea that the
three dimensions of architecture is about reading, writing and memory. Reading architecture is not
reading text, but reading in the sense of communicating and deciphering texts that communicate
something in no clearly explicit language. Writing architecture is not writing literary text, but
writing in the sense of inscribing ourselves in the book of possibilities, which include unknown
configurations of relationships, names, places, people, dates, and the light, which reflects and refracts

"

with architecture. The third dimension, the dimension of memory brings architecture into reality:

Daniel Libeskind

Reading architecture is not a new concept but an ambiguous term. How can one read architecture? In
order to read anything it is necessary to have a critical approach to it. David Cunningham starts his arti-
cle Architecture as Critical Knowledge with Manfredo Tafuri's ‘a simple truth’; “just as there cannot exist a
class political economy, so too there cannot be founded a class aesthetic, art, or architecture, but only a
class critique of the aesthetic, of art, of architecture, of the city itself” (Cunningham, 2007)

Architectural criticism is an area that approaches architecture within an interdisciplinary diversity, func-
tionalizes different disciplines’ methods and notions and adapts them to architecture. According to Paul
Jay “One result of the importation of critical theories developed in linguistics, literary criticism, political
science, philosophy, and history into the domain of architecture criticism has been the blurring of the
clear lines which have traditionally separated the discipline of architecture from these other disciplines.”
He suggests that the more architecture is affected by the critical theories of other disciplines; the more
separation between these disciplines will continue to dissolve. As a result architectural criticism will start

to change and in the end transform the discipline or institution of architecture itself. (Jay, 1989a)

Jane Rendell suggests, “the objects and subjects, as well as the practices of architectural criticism, may
come from beyond architecture and might include art, film, writing and philosophy.” According to her
“each medium has an architectonics — a series of procedures for the material organization, structure and
construction of space!” (Rendell, 2007)

There are different approaches and referential grounds in criticism. In 1980s Mary McLeod defined the
current popular criticism as pluralistic, eclectic, and ad hoc. (McLeod, 1985) Tafuri on the other hand has
a different approach towards criticism of architecture. According to Paul Jay Tafuri wanted to move archi-
tectural criticism back towards an engagement with history, but with a notion of “history” transformed
by the insight of contemporary theory. (Jay, 1989b) Criticism and critical theory change constantly with
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the demands and developments of current flows. New theories are added in time, which studies inter-
relations between different disciplines and representation of space.

In the midst of all these Wayne Attoe offers another approach to architectural criticism not to theorize
but to classify. Attoe wrote one of the first and significant studies on architectural criticism in 1978. At
the beginning of his book “Architecture and Critical Imagination” Attoe, points at the lack of attention
on architectural criticism as a discipline and accuses the insufficient and inconsequential criticism which
do nothing to add or improve the understanding of the environment. He highlights that criticism is not
something only done for academic or artistic purposes but it is a something everybody engages all the
time. He insists that in order for criticism to be useful it should “inform the future rather than score the
past” (Attoe, 1978a) Attoe displays an inclusive approach towards criticism and use many elements from
other disciplines. In fact he bases his three methods of criticism on art and literary criticism, namely nor-
mative, interpretive and descriptive criticism. According to B.R. Tilgman Attoe wants to characterize the
critic as a manipulator of perceptions. (Tilgman, 1979) In his book, Attoe also tries to define the reasons
of criticism besides the methods of it. According to him architectural criticism should not only bound
with text but photographs, drawing and other data should also be used. (Attoe, 1978b) Recent studies
on architectural criticism adds visual and digital technologies to the list of data not only for their visual
and virtual creative capabilities (3d models, virtual experiences, spatial mapping programs) but also for
the additional end products such as 3d physical models created with 3d printers.

For some Attoe’s work on architectural criticism may be outdated. But with his inclusive approach he cat-
egorizes the methods of criticism and emphasizes the importance of changing the main area of criticism,
the method, the position of the critic and disciplinary references depending on the priorities. Therefore
even though what he proposes may not be the ideal critical model for today, but it's prioritizing attitude
may be an effective model for correlation of different disciplines. Attoe proposes taking a position and
changing the main approach depending on this position.

Architectural criticism produces narrative through representation. During this process not all of the com-
ponents of a design are taken into account but more like a part of the representation is selected. There-
fore the end product, the narrative, just like in cinema, is turn into a subtext based on collage, reduction
and fiction. What become important are priorities. Narrative is fictional. It is created within the selected
context in relation with the position of the critic. Just like the choices made by the author and director.

So how does this criticism reflect on architecture? Here the central debate is about a field that is open to all
various subtext generations towards the representation of architecture and space. The nature of criticism
constructed in a fictional text as in cinema and literature. Architectural criticism constitutes a discussion
ground for the regeneration of the value of spatial representation and meaning, according to the men-
tioned priorities beyond assigning a scientific accuracy and strict judgment. Therefore, it can be said that
the representation of space gains a meaning through the position on the priorities defined by the author.

When criticism is taken as narrative, the decisiveness of the priority list, as seen in various narrative me-
dia, is also accurate for architectural criticism. This priority list consists of (1) narrative medium, (2) the
position of the author (critic) and (3) fiction. These three variables are effective in the understanding and
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evaluating of the architectural object and space. While the object is permanent, the imputed value and
representational priorities can change accordingly.

1.2 Architectural narrative and representation in film and literature

As Rendell suggested before different media such as art, film and writing influences architectural criti-
cism since they all have architectonics. In return many of these media are also influenced by architecture
through architectural representation and narrative, especially cinema and literature.

The relationship between narrative and representation in architecture, literature and cinema differs. In
architecture, representation is the principal element and narrative is something read through it. In liter-
ary narrative it is the opposite. Cinema combines them both. It uses narrative and representation simul-
taneously to tell the story. When the functionalization and prioritization methods of spatial perception
in different media employed during the transformation process of narration to representation (and vice
versa) are understood, the relationship between these media is also questioned. Is it possible to come
up with a set of rules, or a model to read architecture (architectural narrative and representation) that
can be applied to all of these fields?

Architecture, literature, and cinema are disciplines with their own methods of analysis and inquiry, differ-
ent evaluation and criticism traditions. Thus architectural criticism will be functionalized as a model to
understand the limits of architecture and the existence of architecture in various fields of representation.

1.3 Case study

One of the main intersections of literature and cinema is adaptations. Adaptations provide an oppor-
tunity to see the changes in the architectural narrative from verbal to visual. Therefore, the case for this
study is an adapted work from literature to cinema that is selected using a set of classification criteria
and a three-step elimination process (genre, assessment on adaptation, the role of architectural narrative
within narrative of subjects) proposed specifically for this study. The selected case is Lecumé des Jours by
Boris Vian published in 1947, (English translation Foam of the Daze, 2013) and its 2013 adaptation Mood
Indigo by Michel Gondry.'.

Lecumé des Jours is a story revolves around Colin (a wealthy young man) and changes in his life and re-
lationships with love of his life Chloe, friends Chick and Isis, his cook and legal counsel Nicolas, Nicolas’
niece Alice and his pet mouse. Fantastic (some even call sci-fi) elements and Jazz music (Boris Vian is a
jazz lover) are also very much present in the story. Any changes in Colins life is reflected to his surround-
ings; his house changes its shape, streets and other buildings cracks, crashes and moves. These facts make
the adaptation of Vian's work a difficult but an enriching experience. Both Lecumé des Jours and Michel
Gondry’s Mood Indigo provide a fertile platform for discussing architectural narration and representation.

1 There are three different English translations of Lecumé des Jours. Froath on the Daydream (Rapp & Carroll) translated by Stanley Chapman
was published in 1967, Mood Indigo (Grove Press) translated by John Sturrock was published in 1968 and Foam of the Daze (Tam Tam Books)
translated by Brian Harper was published in 2003. For this study Brian Harper’s translation is chosen.
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In accordance with the different aspects of literary and visual fields, their strengths, restraints specific to
their media, expectation of a one-on-one transformation of literary architectural narrative to visual ar-
chitectural narrative may not be sufficient. Thus what could be studied would be the transformation of
the “representation” narrated in the novel to the movie that not only includes the physical aspects but
also the emotional ones such as the atmosphere, related feelings, spirit of the novel etc. Thus, each anal-
ysis should also consider these data.

1.4 Analysis methods

The primary analysis of one-on-one comparison of the literal narrative and visual narrative could be ac-
cepted as the starting point to criticize the adapted narrative and should question not only the physical
aspects but also the emotional ones.

Preliminary studies show that most common concepts come across when studying the relationship be-
tween architecture, literature and cinema relationship are mostly time, movement and space. Initially,
the study is based on discussions on narration, narrative and representation, in architecture, literature
and cinema, in order to understand the similarities and differences between the concepts of time, move-
ment and space.

Throughout the study in order to differentiate the transformation of architectural narrative, it is decided
to analyze the case study layer by layer, define the dominant factors, which may affect the perception
of transformation of the architectural narrative. These principal factors are translation, media, stylistic
choices, adaptation and narrative. In order to do a comparison between two works they are divided into
sections. In the end against sixty-eight chapters of the book forty scenes are selected for comparison.

Using these chapters and scenes as base, a comparative analysis table is created in order to compare
the literary architectural narrative with visual architectural narrative. Chapters and scenes in the table
are matched based on plot. Comparative Analysis Table is composed of three sections: (1) novel anal-
ysis, (2) evaluation, and (3) movie analysis. The outcomes of these comparisons are inserted as data for
following comparison and analysis tables: One-on-One Analysis, Spatial Analysis, Architectural Space—
User Relationship, User/Space/Movement, Comparative Analysis of User/Space/Movement, Spatial Map-
ping, Topic Modeling for Space-Usage Frequency, Topic Modeling for Space-Usage Density. Outcomes
of the above-mentioned analyses are used to propose a model for reading architectural narrative in dif-
ferent media. ?

In this particular case (movie Mood Indigo), architectural elements and their unorthodox movements,
which are the few things that are visualized exactly like in the book, (plus some additions) represent
some of the emotions, such as house getting darker/dirtier/smaller; bedroom getting round, telephone
booth closing in, the ice skating rink cracking, the operation hall constantly moving, Colin falling into
wall (film stills), flower on the ceiling of Isis’ house. In this specific case, since the spaces also move, just
like characters, the analysis of this movie could not be limited to frame-by-frame image examination. The

2 Fordetailed information Haciomeroglu, Tiirkan Nihan. 2015.“The Transformation of Architectural Narrative from Literature to Cinema: Differences,
Continuities and Limits of Representation in Different Media” METU, Ankara, Turkey.
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movement of architectural space not only makes it an important part of the cast but also gives the at-
mosphere with its changes (literally).

Literature and cinema has temporal differences. In literature actions and events follow one another even
when they happen at the same time. As oppose to this linear behavior a movie has the ability to go from
one scene to another than come back in a continuous action or go back and forth in time or juxtapose
both scenes at the same frame. It can narrate them all at the same time.

As a result of the analysis of this case and regarding all these matters discussed above a set of keywords
are defined during this study. These keywords establish the base for the model for reading architectural
narrative. They are:

® Usage density
o Experiencing the space

o Usage frequency

® Spatial continuity-discontinuity
® Temporal continuity-discontinuity

® Continuity-discontinuity of narrative

The properties of the spaces, meanings imposed on them, and their importance as part of the narra-
tive cannot be analyzed and understood only by studying their appearance in the text or the movie.
The interaction of the characters with these spaces plays a major role. As discussed before, this can-
not be studied only by analyzing basic architectural space-user interaction since it shows the char-
acters’ interactions with each space but it cannot give information about how many times, for how
long, or for how many activities the space is used by the characters (usage frequency), or if the space
is used more than once and/or at the same time by all these characters. In order to achieve more pro-
ductive data, movement should be added to architectural space and user matrix, and the usage den-
sity should be analyzed in accordance with usage frequency. Usage density does not only refer to how
many characters use the space but how it is used and how it changes during the course of the nar-
rative. Taking Attoe’s all-inclusive prioritizing attitude the keywords and analysis tables form a model
that can be applied to different adaptations.

2. CONCLUSION

The proposed model can be applied to any of the three media that contains architectural narrative by
analyzing various spatial representations to uncover time, movement and space relationship within the
narrative. A set of questions are constituted in order to reach an understanding of usage density, spatial
and temporal continuities-discontinuities, and continuity-discontinuity of the narrative which will pro-
duce a base for a visual diagram of time-movement-space relationship.

Possible subheadings for the keywords are
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Architectural space as a narrative (continuity-discontinuity of narrative)

Do the changes in the number or order of narratives in the process of transformation from one medium
to another change way, or limits of communication of the main atmosphere/spirit of the original work?

Does the transformation of the psychical aspects of the narrative bring a new meaning to the narrative?

Is the narrative bounded with the temporal and spatial changes?

The significance of architectural space in narrative (usage density)
How the relationship between user and events shape space/architectural narrative?
How frequently and in what density spaces are used by the characters/users?

How usage density shapes the relationship between user, space and events?

Architectural space as part of the event (spatial continuity-discontinuity)

Are single spaces used for multiple events or do multiple events happen in multiple spaces? (Is it also
possible for single event in multiple spaces?)

How movements affect the spatial continuity of the architectural narrative?

Architectural space - time relationship (temporal continuity - discontinuity)
What is the temporal behavior of the users and events within the narrative?

How do the changes in the temporal continuity of literary and visual narratives (change of order, ex-
traction in or addition to the chain of events) affect the overall continuity of the narrative?

In order to answer these questions aforementioned comparison and analysis tables are applied to the
narrative and the base diagram is visualized. These tables are Comparative Analysis Table, One-on-One
Analysis, Spatial Analysis, Architectural Space-User Relationship, User/Space/Movement, Comparative
Analysis of User/Space/Movement, Spatial Mapping, Topic Modeling for Space-Usage Frequency, Topic
Modeling for Space-Usage Density.

The base diagram will be a basis for a comparative analysis to understand how the concept of space and
place are construed in different narrative media as a representation of architecture. The model will also
provide a ground to uncover the disciplinary power of different media not only representing architec-
tural space but also transforming it with reference to disciplinary privileges.




TURKAN NIHAN HACIOMEROGLU

Proposed Model

Case

Could be an adaptation or a singular work
in either literature, cinema or architecture

l

Main keywords to search for

Transformation/Preservation
of the spirit of original work

Usage Density
Spatial Continuity-Discontinuity
Temporal Continuity-Discontinuity

Continuity-Discontinuity of the narrative

l

Subheadings for questions

Architectural space as a narrative
The significance of architectural space in narrative
Architectural space as part of the event

Architectural space — time relationship

l

Application of
comparative and analysis tables

Using all the tables is not obligatory.
Selection of the tables are subjective.

l

Outcome
Base for a visual diagram

Figure 1. Proposed Model for Reading Architectural Narrative



AURUM MUHENDISLIK SiSTEMLERi VE MiMARLIK DERGiSi
AURUM JOURNAL OF ENGINEERING SYSTEMS AND ARCHITECTURE

The case is selected based on its architectural narrative qualities within the scope of this study. Both the
novel and movie treats architectural narrative as one of the main characters. The architectural spaces
in the narrative acquire this role not only because of their traditional representative qualities but also
with their case-specific unorthodox movements. Therefore the proposed analyzing methods also in-
clude case specific questions. But regarding all the discussions above, this study does not propose a
model only for this specific case. Taking Attoe’s all-inclusive prioritizing attitude the keywords and anal-
ysis tables form a model that can be applied to different adaptations. This model aims to offer a posi-
tional prioritizing set for architecture, literature and cinema, where depending on the position of the
author, director, critic or researcher, some elements of the model can be highlighted, while some el-
ements can be dropped, and literal and visual representations can be formed as sub-texts based on
collage within the narrative.

As mentioned before architectural criticism is an area that approaches architecture within an inter-
disciplinary diversity, functionalizes different disciplines’ methods and notions and adapts them to
architecture. Paul Jay suggests that the more architecture is affected by the critical theories of other
disciplines; the more separation between these disciplines will continue to dissolve. As a result archi-
tectural criticism will start to change and in the end transform the discipline or institution of architec-
ture itself. (Jay, 1989¢)

Each genre in these art forms, whether it is romantic, horror, sci-fi, or else, has their unique represen-
tative images and signs, which in return gives feedback on architecture. What emerges is a gap be-
tween architectural representation in public memory established by art and architecture in its criti-
cal existence. To fill this gap, architecture should establish a more integrated conductive approach to
feedbacks from other disciplines as much as other disciplines should establish a similar approach to
each other and architecture. This model can also be used to analyze what is taken into account while
choosing architectural narratives and representations as part of the collage within the narrative in arts,
especially literature and cinema.

Lately there are signs of reciprocity between architecture and other disciplines. As a result of rapid de-
velopments in digital technologies any kind of space can be created now, in any field, especially cin-
ema. Creating lost city of Atlantis or recreating ancient Rome puts architectural space in the center of
a multi disciplinary formation, which includes many disciplines such as art history, sociology, etc. Ar-
chitectural space is one of the main platforms, in which many disciplines intersect. Through its multi
disciplinary nature, it constitutes a bridge between literature and cinema, cinema and sociology, etc.
Therefore the continuity of interdisciplinary studies on architectural space in different areas, and dis-
cussions on the sustainability of spatial value is important.

It is suggested that having further studies based on the model proposed in this study in disciplines
other than architecture, could be beneficial for understanding architecture and architectural space
in different ways. Such studies could also be beneficial to produce valuable feedback for this study.
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Ozet

20. ytizyihn baglarindan itibaren yapay hafif agreganin (iretilmesi ve gitgide yayginlasmasi; antik zamanlardan
beri kullanilan dogal hafif agregalarin uygulama alanlarinin daralmasina neden olmustur. Yapay hafif agrega-
larin betonda kullanimi ile, betonarme veya 6n (retimli beton yapilarda agirliktan tasarruf saglanirken, istenen
performans kriterleri de daha kolaylikla yerine getirilebilmektedir. Dogal hafif agrega kullanimina ilginin azalmasi,
arastirma ve iretimin dtisiik dayanimli tastyici olmayan yapi elemanlarina (blok vb) dogru degisimine neden ol-
mustur. Bu ¢alismada, hafif agregall betonun tarihgesi ve betondan beklenen mekanik ézelliklere ilave olarak; iri
agreganin tamaminin hafif agrega olarak secilmesi durumunda, yiiksek dayanim ve yiiksek performans kriter-
lerinin karsilanabilirligi literatiirdeki glincel deneysel veriler ile incelenmistir. Ayrica, Tiirkiye'nin énemli bir dogal
kaynadi olan, iri agrega olarak ancak bloklarda dederlendirilen bims (pomza) agreganin, diinyadaki 6rnekler i5i-

ginda, tasiyici sistem elemanlarinda kullanilabilirligi yorumlanmak-tadir.

Anahtar Kelimeler: Hafif agrega, bims (pomza), yiiksek performans, mekanik biiytikliikler

EXPANDED LIGHTWEIGHT AGGREGATES IN THE WORLDWIDE STRUCTURAL CONCRETE
APPLICATIONS AND THE USABILITY OF NATURAL PUMICE AGGREGATES

Abstract

Artificial lightweight production since the early 20" century and its commonly utilization caused to consumption
reduction of natural lightweight aggregates used since ancient times. The usage of lightweight aggregates in con-
crete lead the saving in dead weight and to provide the performance criteria more easily. The demand decrease
in natural lightweight aggregate tended their consumptions to the nonstructural lightweight masonry blocks.
The history of lightweight-aggregate concrete and mechanical properties to be anticipated are presented in this
study. From the current literature, the requirements of high strength and high performance criteria were inves-
tigated for the case of supplying the coarse aggregates fully from lightweight aggregates. In addition, pumice,
which is an important natural source of Turkey, is examined in view of usability in structural concrete.

Keywords: Lightweight aggregate, pumice, high performance, mechanical characteristics
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1. GiRis

Diinyada hafif agrega kullanimi Babil'in insasina kadar uzanmaktadir. Antik Yunan ve Romada Bims
(Pomza)', hem hafif agrega olarak hem de 6gutulerek hidrolik baglayiciya katilmis; amfitiyatro, tapinak,
su kemeri gibi muhtelif yapilarin insasinda yaygin olarak kullanilmistir. Giiniim{zde en yaygin kullanilan
hafif agregalar, dogal malzemelerin firinlarda yiiksek sicaklikta genlestirilmesi ile Uretilen yapay hafif ag-
regalar olup; ilk tGretim calismalari 1900’larin bagslarinda baslamis, ilk ticari kullanimlari ise .Dlnya Savasi
sirasinda, celik kithgr nedeniyle, “ferrocement” ticari gemilerin Gretimi ile olmustur (Fiorato, 1981). Savas
sirasinda, betonda agirlik ve dayanim ile ilgili kosullari saglayan ilk yapay hafif agreganin (genlestirilmis
sist tipi) gelistiriimesi beton gemilerin Gretimine ivme kazandirmistir. Savas sonrasi beton gemi imalati
durmusg, Il. Diinya savasi sirasinda ise, ticari gemi Gretimi icin yeterli miktarda celik bulunamamasi sonu-
cunda yeniden beton gemiler giindeme girmistir. Ozellikle genlestirilmis sist ve arduvaz tipi yapay hafif
agregalarin gelistirilerek tasiyici sistemde kullanimi, 1952'de A.B.D'de yapay agega liretim ve arastirmalari
lzerine enstitl kurulmasi; Avustralya, Japonya ve Kanada'nin da katilimi sektore hiz katmistir.

Turkiye'de zengin dogal hafif agrega kaynaklari mevcuttur, rezerv itibari ile tarihte pomzanin ilk kullanil-
digi bélgelerden biri Van Gélii Havzasidir; Urartular Déneminde (M.0.900-M.0.600) konutlarda ve gida
depolarinda izolasyon malzemesi olarak kullanildigi bilinmektedir (Elmastas,2012). Gliniim{izde pomza-
nin % 90’ insaat sektdriinde degerlen-dirilmektedir. ince olanlar kismen siva ve sapta, iri olanlar ise daha
ziyade 1s1 yalitim amacli hafif blok Gretiminde degerlendiriimekte, yogunlugu 400-1300 kg/m? araliginda
hafif yalitim elemani (bosluklu bloklar) tretilmektedir (Glind{iz,2008). Turkiye'de, zengin pomza rezer-
vine (2.6 milyar m3) (Ozkan, Tuncer,2001) ragmen, nitelikli ve bosluk ylizdesi daha az olan pomzalar bile
betonarme tasiyici sistem tasariminda yer almamaktadir. Oysa ki, icsel kiir ile zaman icinde devam eden
hidratasyonun sonucu olarak dis etkilere karsi daha dayanikli i¢ yapr olusumunun yanisira, betonarme
yapilarda deprem yiiklerinin azaltilmasi ve temel sisteminin daha ekonomik secimi sé6zkonusudur. Bu ¢a-
lismada dogal pomza (bims) agregasi, yapay hafif agregalar ile birlikte dikkate alinarak mekanik blyik-
[Gkleri irdele-necektir (Yolcu, 2017).

2. HAFiF AGREGALARIN BETONDA KULLANIMI

2.1 Tarihsel Gelisim

Gozenekli yapisi nedeniyle hafifligi ve dis etkenlere karsi yiiksek dayanikliligi nedeni ile volkanik kokenli
pomza en eski yapl malzemelerinden biridir. Antik Yunan ve Roma dénemlerinde pomzanin; amfitiyat-
rolar, tapinaklar, su kemerleri, hamamlar, mahzenler ve konut ingaatlarinda yaygin olarak kullanildidi bi-
linmektedir (Glindiiz ve Sapgi, 2005). Roma'da Pantheon ve Pompeii ‘deki amfitiyatro bunlara 6rnek ola-
rak verilebilir (Sekil 1).

1 i hafif agrega Almancada Bims, italyanca'da Ponza, ingilizce'de ise Pumice olarak isimlendirilmektedir. Tiirkce'de bims ve pomza (ponza) terimleri
kullanilmaktadir.
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Sekil 1. Pantheon [1] ve Pompeii'deki amfitiyatro [2]

20.yuizyila geldigimizde; hafif agreganin betonda kullaniminin, yiik gemileri ile basladigi goriilmektedir.
N.K.Fougnerin tasarladigi 25 m boyunda ilk beton mavna, Norve¢'de 1917'de denize indirilmistir. Savas
kosullarinda celik yoklugu nedeni ile, A.B.D'de de ticari gemileri donatili betondan tretme fikri benimsen-
mis, Fougner ile 24 gemilik anlasma yapilmistir. .Dlnya savasi devam ederken; J. Hayde, yaptigi arastir-
malar sonucunda, 1918'de genlestirilmis sist tipi hafif agreganin patentini almistir. Bu gelisme, dogal ha-
fif agregalara kiyasla istenen performans diizeyine daha kolay erisilebilen; tiretimi, dane bicimi ve boyutu
kontrol altinda olan, daha ytiksek dayanim elde edilebilen yapay agregay! uygulama alanina sokmak aci-
sindan 6nemli bir basamak olmustur. 1917-1920 déneminde normal agregali yapilarda beton dayanimi
yalniz 17 MPa iken, Uretilen donatili beton gemilerde 1760 kg/m? yogunluk ile 38 MPa basing dayanimi
(Ries et.al,, 2010) ve 23 GPa elastisite modull elde edilmistir?, 90 yil sonra betondan alinan karotlarda da-
yanimin 60 MPaa ulastigi gortilmustir. Bu gemiler ile sadece kuru yiik degil ayni zamanda petrol tasima-
ahgr da yapilmis, betona herhangi bir zarari izZlenmemistir (Fiorato, 1981). Ayrica savas déneminde, bir
geminin kig tarafina isabet eden bombanin betonun kompakt i¢ yapisi nedeniyle kalici hasara neden ol-
madigi gorilmustar. Bazi gemilerden daha sonra dalgakiran olarak da yararlanilmstir.

Gegmisten glinimuize, A.B.D (1920'lerden itibaren), S.S.C.B ve Polonya (1960'lardan itibaren)'da ¢ok sayida
kopri tabliyesinde yapay hafif agregal beton uygulanmis; icsel kiir nedeniyle artan asinma, donma ve
klorid dayanimt ile Gstiin performans 6zellikleri gostermistir (Castrodale, 2006). Beton birim hacim agirhigi
siklikla 1800-2000 kg/m? olup, 1990'lardan itibaren basing dayanimlari 55-70 MPa araliginda yer almistir.

Savas sonrasi hafif agreganin kullanildigi bazi ticari ylksek yapilar ise Chase-Park Plaza Hotel (1928), One
Shell Plaza (1971) ve Marina City Towers (1968)dir. A.B.D'de giinlimiizde hafif agrega tiretiminin % 95'inin
genlestirilmis sist, arduvaz ve kil oldugu tahmin edilmektedir.

2.2 Teknik Ozellikler

Hafif agregalarin 6n i1slatma sirasinda bosluklarina emdigi suyun, sonraki evrelerde yavas yavas salinmasi
ile (diger bir deyisle i¢sel kiir durumu sézkonusudur) beton, dis ortamdan su almasa da hidratasyon ve

2 Okyanusta gecen 34 yildan sonra, 1953'de U.S.S Selma’nin gévdesinden alinan karotlar {izerinde, laboratuvarda yapilan tuz ¢evrimleri sonucunda,
pas payi sadece 1.6 cm olmasina ragmen, tuzun ancak 6 mm derinlige gegebildigi gortlmustar.
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dayanim artisi devam eder. Devam eden hidratasyon; agrega-matris ara ylizey aderansinin ¢ok gticlen-
mesini, ayrica ¢atlak olusumunda azalmayi beraberinde getirir. Yiiksek asinma dayanimi ve diisiik su/gaz/
klor gegirgenligi sonucu azalan bakim onarim maliyetleri ile servis dmri uzar. Hafiflik nedeniyle artan yan-
gin dayanimi, celik yapilarin kompozit désemelerinde de 6nemli avantaj saglar.

ACI 213-03'e gore yapay hafif agrega olarak genlestirilmis kil, cliruf, ucucu kdl, sist, arduvaz ve dogal ha-
fif agrega olarak bims (Sekil 2), tastyici hafif beton uygulamalarinda kullanilabilir. ASTM C 330'a gore ta-
styici sistem hafif betonlarinda kuru gevsek birim agirlik, iri hafif agregalar icin maks. 880 kg/m?3, ince ha-
fif agregalar icin ise maks. 1120 kg/m? olmalidir. iri agrega bazinda gevsek birim agirliklar; genlestirilmis
kil icin 700-1050 kg/m?; genlestirilmis clruf, sist ve arduvaz i¢in 800-950 kg/m?, dogal agrega olan bims
icin ise 400-800 kg/m? araligi verilebilir. Maks. dane boyutu 10-12 mm, ¢cdkme degeri 15 cm olarak 6ne-
rilmektedir (ACI 301-05), ancak ¢cokmenin daha yliksek oldugu uygulamalar da mevcuttur. Kaliteli hafif
agregalarda su emme genellikle %15'in altindadir (Neville & Brooks, 2010), genlestirilmis sist ve arduvaz
tipi yapay hafif agregalarda bu oran %10’un altindadir. Turkiye'deki dogal bims iri agregalarinda ise, ge-
nellikle -24 saat bazinda- su emme % 15'in lizerindedir, bu da yiiksek basin¢ dayanimi elde etmeyi zor-
lastiran bir unsurdur.

a) Genlestirilmis sist [3] b) Genlestirilmis arduvaz [4]

Sekil 2. Beton icinde en ¢ok kullanilan yapay agregalar ve dogal pomza agregasi

28 glin bazinda birim hacim agirlik 1120-1920 kg/m? araliginda yer almali, saglanmasi gerekli perfor-
mans kosullar yoksa basing dayanimi min. 17.2 MPa olmalidir. ACI-201°e gore yliksek dayanim siniri, nor-
mal agregali betona benzer olarak, 40 MPa'dir. Kopri tabliyeleri ve yol betonlarinda donma-¢6ziilme ve
don ¢oziicli tuzlara karst min.27 MPa basing dayanimi saglanmalidir. 2000'li yillardan itibaren yiksek per-
formansli hafif agregali beton kavraminin ortaya ¢ikisiyla elastisite moduliiniin en az 20 GPa olmasi ge-
rekliligi benimsenmistir (Girgin,2017).

Yiiksek performans kriterleri, 6zellikle ngermeli dis etkilere agik kopri segmentlerinde veya acik deniz
platformlarinda 6n plana ¢ikmaktadir. Heidron yiizen acik deniz platformu (1996) (Sekil 3a) insasinda, su
tarafindan uygulanan kaldirma kuvvetini arttirmak icin, iri agreganin tamami genlestirilmis kil agregasi
olarak konulmus, 0.37 su/baglayici madde orant ile 1940 kg/m? birim hacim agirlik ve 79 MPa (kiip) basing
dayanimi elde edilmistir [6]. Yiiksek performans kriterlerini saglayan ilk kopri ise, genlestirilmis arduvaz
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agregasi kullanilan, The Route 106 Bridge (Virginia,2001)'dir; dngermeli kiris segment lretiminde 0.34 su/
baglayici madde orani benimsenmis; CI gecirgenligi icin 1500 Coulombs; kuru yogunluk, elastisite mo-
diili ve 28 glinliik basing dayanimi icin sirasiyla 1920 kg/m?, 20 GPa ve 55 MPa hedef alinmistir. 2007'de
yiiksek sismik aktivitenin s6zkonusu oldugu New Benica-Martinez Bridge (California)de (Sekil 3b) 6nger-
meli kutu kesitli kiris segmentleri yapay hafif agregali beton ile Uretilmistir, dengeli konsol yontemi ile
gecilen en buyik aciklik 200 mdir. Projede en ekonomik ¢6ziim veren hafif agregali 6ngermeli beton
segment secimi ile, zayif zemin kosullari ve deprem etkisi nedeniyle kopriyl hafifletmek ve ayak adedi/
kazik boyunu azaltmak mumkiin olmustur. 1965 kg/m? birim hacim agirlik, 26.2 GPa elastisite mod(ili
ve 75 MPa 28 giinliik basing dayanimi elde edilmistir (Zuritz et.al.2006). Sismik acidan yine ¢ok aktif bir
bdlge olan Yeni Zelanda'da insa edilen Wellington Stadyumu (2000)'nda (Sekil 3c), A.B.D'dan ithal edilen
genlestirilmis sist agregasi (su emme orani %7-8) kullanilmis, 35 MPa beton dayanimi ve 19.1 GPa elasti-
site modulu hedef alinmistir (McSaveney, 2000). Yiiksek dayanimli hafif agregali yiiksek yapi uygulama-
sina tipik bir 6rnek olarak Bank of America Corporate Center (1992) verilebilir, LEED sertifikasi almis bir
yapidir (Sekil 3d). Yapida dosemeler icin 1890 kg/m? birim hacim agirlik ile 3 saat yangin dayanimi esas
alinmis, ortalama 47 MPa basing dayanimi elde edilmistir.

c) Wellington (Westpac Trust) Stadium [9] d) Bank of America Corporate
Center [10]

Sekil 3. Diinyadan bazi yiiksek performansli beton uygulamalari
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2.3 Deneysel Calismalarin Degerlendirilmesi

Bu bolimde hafif agregali yliksek performansli betonlara ait deneysel verilerini de icerecek sekilde lite-
ratlirdeki dogal hafif agregali beton sonuclari (20 veri, 10 cm kiip numune) topluca Sekil 4de verilmis-
tir. Tastyici sistemde kullanilabilecek olanlar (Hossain, 2004; Hossain et.al. 2011; Yeginobali et.al., 2002) ve
yalitim amagli olanlar (Gunduz, 2008), yapay hafif agregali beton verileri (Ji et.al., 2015) ile karsilastirla-
bilir. ici bosluklu olan semboller, iri agregasi timdiyle hafif agregali olanlar; ici dolu olanlar, normal agre-
gali kontrol verilerini temsil etmektedir.

Bu calismada, deneysel verilerden hareketle, 0-65 MPa araligi icin korelasyon katsayisi (r) yuksek, pratik
bir dogrusal baginti Gretilmistir,

E=620f ,r=0.948, n=20 (M

bagintisinda E elastisite modili (MPa), fb basing dayanimidir (MPa). Boylece yliksek performans alt siniri
olan E=20 GPa degerini saglayacak basing dayanimini tahmin etmek kolay olacaktir.

Yapisal hafif beton  Yiiksek dayanim

50 — [ =
J 1 1
‘ E | : '
- 1 1
Yiiksek performans  _ - =~ _ _ 40— | E=620*f,
-~ E
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icin uygun aralik ; 1 = B | X o
1 2 —
: 7 .g 30 7 Yiiksek pena.ormansll :
/ o i icin d !
'\ o 7’ £ 25 3] beton igin B]It s O O Hossain (2004), Hossain vd. (2011)
-- —: ————— o) el . %— 20— ------ oo 2 ———————— O Yeginobali vd. (2002)
g 15— i : Gunduz (2008)
w 3 .
o 103 1 oD ! )  Jivd.(2015)
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Sekil 4. Hafif agregali ve normal agregall betonlarda basing dayanimi-elastisite moddilii-su/baglayici madde orani
degisimleri

Deneysel calismalarda kullanilan bims agregasinin kuru gevsek birim agirligi; Hossain (2004) calismasinda
(Yeni Gine) 870 kg/m? (D, ,,..=20 mm), Hossain et.al. (2011) calismasinda ise daha bosluklu olup 680 kg/m?
(D, ,.=12.5mm, suemme -24 saat- %26.7) dir. Sonuglar, yliksek performansli beton kriterlerinin oldukca
altindadir. Yeginobali et.al. (2002) verilerinin Uit yiiksek performanli beton kriterlerini, ikisi yiiksek daya-
nimli beton kriterlerini saglamaktadir, kullanilan hafif agregalarin su emme yiizdeleri -24 saat- % 22-30,
gevsek birim agirlig 640-870 kg/m? araliginda degismektedir. Diger taraftan, Ji et.al. (2015) ¢alismasinda
kullanilan yapay hafif agreganin 24 saatlik su emme ylizdesi % 7.5, gevsek birim agirligi 852 kg/m?*dir. Elde
edilen dayanimlar ylksek performansli yiiksek dayanimli beton kriterlerini rahatlikla saglamistir. Buradan
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su emmenin, diger bir deyisle agrega bosluk yiizdesinin, mekanik karakteristikleri etkileyen en énemli
faktor oldugu bir kez daha gorilmektedir. 0.25-0.35 su/baglayici oraninin saglanmasi ve su emme yiiz-
desi % 15'i gegmeyen dogdal hafif agrega kullanilmasi, yiiksek performanli yiiksek dayanimli beton sart-
larini saglayacaktir. Burada, dusiik su/baglayici oranlarinda dnemli sorun olusturan otojen rétre olayinin
icsel kiir nedeni ile sorun olusturmayacagdi da ayrica belirtilmelidir.

Elastisite modull verilmedigi icin Sekil 2'de degerlendirilmemis olmakla birlikte, Green et.al. (2001) calis-
masinda, ithal yapay hafif agrega yerine Yeni Zelanda’nin mevcut dogal bims kaynaklarinin degerlendi-
rilme imkani arastirilmis, su emme yiizdesi ¢ok yiiksek (% 54) olan iri hafif bims agregalar ile 40 MPa da-
yanim elde edilebilmistir.

Turkiyede mevcut bims agregasi acik isletmelerinden elde edilecek goreli olarak su emmesi az olan ag-
regalardan kullanmak suretiyle, yapay hafif agregalar ile elde edilenlere yakin bir verimlilik elde edilecegi
dastintlmektedir. Bu da yerli hafif agrega kaynaklar ile, deprem agisindan yapi 6li yukiinin azaltiimasi,
temel optimizasyonu, éngermeli/ardgermeli 6niiretimli eleman Gretimi anlamina gelecektir, stirdirile-
bilir ekonomiye de pozitif katkisinin olacagi kaginilmaz bir gercektir.

3. SONUCLAR

20.ytizyllin baslarindan itibaren genlestirilmis hafif agregalarin tretimi; dogal hafif agrega tiri olan pom-
zanin kullaniminin gittikce azalmasi ve Gretimin farkli alanlara (blok gibi tali yapi elemanlari) yonelmesi
sonucunu dogurmustur. Bu calismada; kaliteli, bosluk ylzdesi goreli olarak diisiik dogal hafif agregalar
ile, yliksek performansli ve hatta yiiksek dayanimli beton uretilebilecedini gdstermek amaglanmistir, bu
konuda detayli deneysel incelemeler yapilacaktir. Yiiksek performansli betonda elastisite moduil alt si-
nir degeri (20 GPa) ve yiiksek dayanimli betonda basing dayanimi alt sinir degerinin (40 MPa), diinyada
daha yiiksek bosluk oranina sahip agregalar ile yapilan tasarimlar da gézoniine alindiginda, karigim ta-
sariminda optimizasyon ile elde edilebilecegi dustiniilmektedir. Boylece diinyanin 6nde gelen pomza re-
zervlerinden birine sahip Turkiyede pomza; insaat sektoriinde blok, siva veya dolgu malzemesi yerine,
daha verimli sekilde, tasiyici hafif beton veya dngermeli hafif beton agregasi olarak degerlendirilebile-
cektir. Bu kullanim seklinin, artan dayaniklilik ve agirlikta hafifleme ile, yapilarin deprem dayanimi ve in-
saat sektoriinde katma deger Uretimine stiphesiz 6nemli katkilari olacaktir.
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Abstract

Electrical vehicle charging Station (EVCS) is a new system that used as a petrol station to get the optimization
method for the Electric Vehicle Charge Station by finding the capacity of using mathematical models. It is de-
signed to organize some of tools that are used to count the costs such as PVs, Battery Banks, Transmission lines
and Electric vehicles (EVs). The system analysis charging via main grid and Photovoltaic to charge different types
of cars depending on some of international standard critical points.

Keywords: Mathematical Model, PVs model, EVs, Battery Bank, Electricity grid, solar irradiance, Optimization.

ELEKTRIK SARF iSTASYON KAPASITELERININ OPTiMiZASYONU

Ozet

Elektrikli arac sarj istasyonu (EVCS), benzin istasyonu olarak kullanilan, elektrikli Arac Ucret Istasyonu icin optimi-
zasyon metodunu elde etmek icin matematiksel modellerle kullanma kapasitesini bulan yeni bir sistemdir. PV'ler,
Akii Bankalari, iletim hatlari ve Elektrikli araclar (EV'ler) gibi Girtinlerin maliyetleri bulmak icin tasarlanmistir. Ana
sebekeden ve Fotovoltaik'den farkli arag tiplerini sarj etmek icin yapilan sistem analizi, bazi uluslararasi standart
kritik noktalara baghdir.

Anahtar Kelimeler: PV model, EVs, Giines isimasi, Matematik modelleme,optimizasyon

1. INTRODUCTION

One of the problem that facing costumers and car drivers to customize the cost of the electricity bills by
using alternative approaches such as alternative energy (solar system) [1], this paper proposes a mat-
hematical model [2] to find the total cost of the electric vehicles charge stations (EVCS) that using vari-
ous number of cars such as listed in [3] and different types of batteries [4] by implementing the optimi-
zation result for the designed system that presented in fig.1. and get the result which will be presented
later in results and discussion section according to the solar irradiance [5], the location that determine
the price of electricity
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This system consists of some of the main kits such as solar panels, Batteries, Electric grid and the main pub-
lic park that has the Electric Vehicles Charge Station (EVCS) that located the tracking of cars, respectively.

Each section in this paper is concentrated in specific point, in section | presented the introduction which
presented the main purpose of the paper and some of the literature review for the related studies in the
same area for EVCS, section Il presented the proposal work which illustrated fig.1, section Il translated
the presented graph in mathematical forms, section Il presented the Mathematical modelling for the
math equations, IV replaced the sun irradiance data with some details, V section illustrated the final re-
sult using Matlab R2017a version.

Last section for the conclusion of the obtained result for the different graphs for the cells, batteries, grid,
solar irradiance, respectively.
1.1 The proposal works

The below diagram presented the main work which has proposed in this paper, each section has its own
details to be presented for each one, will see the tables and texts.

Battery Bank Electric Grid
b ‘,_F--FF'v ‘A‘/ﬂ

Solar panels \\J T EVCS

Figure 1. Diagram of EVCS System Design.
First part is solar panels, there are many types of the solar panels as 3 types:

1. Monocrystalline silicon.
2. Polycrystalline (or multi-crystalline).

3. Amorphous/thin film.

In addition, for more details to the mathematical calculation for each type to obtain the number of watts
that produced, we can refer to it in [7] in section XIl that named under peak sun hours.

The second part is the battery that defined as the electrochemical device which convert chemical energy
into electrical energy or vice versa, there are many types of battery those could use for electric vehicles
as presented in the table below.

Table that listed the battery types with its costs and the life cycle of each type, this work has taken the
type of Nickel-cadmium battery (NiCad).
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Table 1 as its name has mentioned is charging power levels for the Electric Vehicles (EVs) that can be
charged in many places or areas such (home, public, privet) most of the Electric Vehicles are charged un-
der the third type which is 2b that rated under voltage 220V and current 30 A that using power of char-
ging 6.6 kw.

Table 1. Charging Power Levels

Charging level Rated Voltage/Current Type Charging Power (KW)
1 110V/15A Opportunity 14
2a 220V/15A Home 33
2b 220V/30A Home/Public 6.6
3 480V/167A Public/Private 50-70

1.2 The Mathematical Equation

The main process of using mathematical expressions to describe a real quantitative situation which cal-
led modeling. Modeling consists of writing in mathematical terms what is first expressed in words [6],
the main equation which we have used in this work as illustrated below in equation (1)

EVCS(P,, V=22 P, (1)
i

B =ugls +uyFy+usl, ()

When EVCS(P,

Carfnla

) refers to the total cost of number of electric vehicle (P.gy.tozq:) in the park with

different types of cars as they have listed in the track as those illustrated in the matrix, The double sum
m m

nation (Z Z Pcar,.j ) with number of rows and columns (1 ]) that refers to the loss cost of charge sta-
i '

tion and (m) refers to the number of cars in charging stations or in another term is the tracking.

The above equation (2) is translated to equation (1) that take us deeply and give more specific explana-

tion for the main one

1.3 Solar irradiance

Which we can define the solar irradiance as the sun delivers energy to the earth by means of electro-
magnetic radiation. For our purposes we can assume that the radiation flows evenly distributed from a
surface which is close to spherical as presented for the full worldwide map. The sunlight covers a broad
range of wavelengths from roughly 250 nm (UV) over the visible range (400-700 nm) [8].
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1.4 Result and Discussion

To find the optimum number of cells, we set the number of cars (C) at each 3 tracks, each one as presen-
ted 10:2:22 which means 20 cars per track and the power level charging for each track 1, 2 and 3 are (3
6 18) as a common power levels for different types of EVs that illustrated in the figure 13 below, where
its measuring unit in kw. Therefore, the total power (P_c_T) that required from the EVCS has been sum
(c*(P_level)) that have taken from [9] when the power cell(P_S) = 0.1 kw, therefore the number of cells
have been counted to find the optimum number of cell by the equation (3), the meaning of MATLAB
comment ceil is to Round toward positive infinity that showed as open bracket [10], the following data
in table is needed.

No Cell = P——C—T (3)
- P S

10 Cells & Irradiance

T T T T T T T T

270 Kw
5 324 Kw
378 Kw

_ 432Kw
41\ 486 Kw
\ 540 Kw

\ _ 594Kw

Total cells in EVCS

irradiance

Figure 3. The Number of Cells Required for Different Power Utilities with Respect to Sun Irradiance Range.

The next graph has present the linearity between the number of solar panels and number of vehicles in
the park in 3 tracking as assumed in this work with the electricity price also can be vary, which has con-
sidered when solar panel cell equal to 110 W, irradiance (0.1 0.3 0.5 0.7 0.9), electricity price is 10 Skw/h,
which has increased and the mathematical equation obtained this result is (4).

P. = cost _G* max _Req.”1
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Cost of Battery, Cell from Grid 1
500
T T T
—%— powerbat | A\
A Cel
400 from Grid 4

300 |

Kw/day

10 12 14 16 18 20 2

No. of cars at EVCS

Figure 4. Cost of Battery & Cell from Grid 1 (case 1)

Based on the price of electricity grid in 10$ kw/h for the specific location that located in U.S, we obtained
figure 5 from the equation (5) which has illustrated the 2 lines those seemed to be liner, according to the
cost of the electricity cost we can justify our result which means can be vary from the table that presen-
ted in table 6, in this work we obtained the three results such as the power of battery, solar panels and
the line that presented the electricity that came from the electricity grid, respectively.

Total Cost Cell Bat Kwh = Total _Cost_Cell_Bat_day (5)
- - - 2set_P_Cell&set_P_B

based on 10 $Kwh for the Grid

1400

—3¢—— Cell + battery
_'_ Grad

1200 -

1000

§ Kwiday

10 12 14 16
No. of cars at ECV

Figure 5. Cost Battery & Cell from Grid 2 (Case2)
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Therefore, the chart bar 6 below is obtained by considering on the distribution of the peak load of the
electric vehicle charge station (EVCS) for only one day for 24 hours which shows that the peak load time
at 2 PM for that vehicles need to charge which is changeable, that means when will change the values
depends on the price of solar panels and the run hours that need vehicles to be charged, the 5 loads for
24 hours started from 12 AM to 12 AM multiplied to the maximum peak load for the day to obtain the
right peak load that needed vehicles to be charged.

Distribuation for EVCS for 1 Day
T

Peak Load for EVCS

Hours

Figure 6. Char Bar for The Distribution of EVCS Load for 1 Day.

The measured cost in kwh for Battery has been cost as presented in the following equation (6) with the
table 2 that presented the input parameters.

Cost_of _ Battery = ( one piece ]
6)

(dutcycale * Power _Bat * 365)

Table 2. Data for Nickel-Cadmium Battery (NiCad)

Input Parameters for Battery Details
Cost of Battery $250 one peace
Power of Battery 0.5 kw based life cycle
Discharging time 1 hour
Charging time 2 hours
Life cycle 4
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2. CONCLUSION

To summaries that, Solar irradiance is not constant, figure2 figured out the world solar irradiance map,
which depends on the location and season, in our system we have concentrating on the them as an ave-
rage for all which was between 0.1-1, the result that presented in figure 3 is presented the value of solar
panel output which is 110 w and the range that assumed to be for irradiance as they presented in series
270 324 378 432 486 540 594 in kw with power level of charging in kw for different number of vehicles
which can be vary nit constant. The obtained result as in figure 7 is presented the average of the battery
sizes, consequently we reach to this result in EV that types under Tesla ROAD STEER is the biggest size of
the vehicles types which has got from the chart. In chart that presented in [11] & table 6 has listed the
prices of the countries, respectively. According to the price in U.S which defined as 10 $kwh obtained the
result. Figures 4&5 the two case1,2 respectively are the cost of battery with solar panels cell which illustra-
ted two linear [12]. Figure 6 the chart bar presented the distribution peak load for EVCS for one day only,
which seems to be presented the peak load that electric vehicles needs to be charged that consider a bat-
tery cost in 250 $ for the one piece of Nickel-cadmium battery type which can be vary with other types
and the main time of charging is almost 2 hours and the main time of discharging is 1 hour by default.
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Ozet

Hazirlanan bu ¢alisma, tarihi ve kiiltiirel degerlerimizin korunmasi ve bu hususta yerel yonetim kuruluslarinin
6nemli ol¢tide yetkili oldugunu kanitlamayi hedeflemektedir. Yerel yonetim kuruluslari en yakin yénetim birimi
oldugundan, kentte bulunan tarihi ve kiiltiirel niteliginde olan tasinmazlarin korunmasinda her tirlii faaliyetle-
rinden sorumlu ilk yetkili birim olmalidir.

Bir bélgede kiiltiirel miras koruma ¢alismasi yapilacaksa, énce bélgenin tarihi hakkinda bilgi sahibi olunmalidir.
Hazirlanan ¢alismada bunun 6neminden bahsedilmeye calisilmis, arastinimasi yapilan bélgenin tarihsel gelisimi
periyodizasyon yapilarak aktarilmistir. Ayrica bélgenin belediyesi tarafindan uygulanan tarihi ve kiiltiirel varlik-
lan koruma ¢alismalar birkag érnek ile agiklanmustir. Tim bu arastirmalar isiGinda yerel yonetimler ve kiilttirel
miras arasinda iliski kurularak koruma konusunda ¢6ziim énerilerinde bulunulmustur. Arastirmadaki hedef ye-
rel yénetimlerin kiiltiirel mirasi koruma konusuna bir farkindalik getirmektir.

Anahtar Kelimeler: Kiiltiir, kiiltiirel miras, yerel yénetimler, tarih, sanat

THE ROLE OF LOCAL GOVERNMENTS IN THE PROTECTION OF THE CULTURAL
HERITAGE: A SAMPLE OF BEYOGLU MUNICIPALITY

Abstract

The aim of this study is to prove that our historical and cultural values are protected and that local government
bodies are competent in this respect. Since the local government bodies are the nearest administrative units, they
should be the first authorized unit responsible for all kinds of activities for the protection of immovables which
are historical and cultural in the city.

If a cultural heritage conservation work is to be conducted in a region, it must first be informed about the history
of the region. The historical development of the investigated region has been passed through peridisation. In ad-
dition, the studies on preservation of historical and cultural assets applied by the municipality of the investigated
region are explained with a few examples. In the light of these researches, local governments and cultural heri-
tage have been established to offer protection solutions. The target in the research is to raise awareness of the is-
sue of cultural heritage protection of local governments.

Keywords: Culture, cultural heritage, local governments, history, art
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1. KORUMA YASALARININ TARIHSEL GELiSiMi

Konumu nedeniyle yiizyillar boyunca bircok uygarliklarin yasadidi tilkemiz, tarihi ve kulturel varliklar agisin-
dan ¢ok zengin bir cografyadir. Son donemlerde yasanan hizli ve ¢arpik kentlesme nedeniyle tarihi ve kil-
tarel varliklarimiz yok olmaya yiiz tutmustur. Bu nedenle koruma alaninda ¢alismalar giindeme gelmistir.

Kulttrel mirasi koruma girisimi, bir bilanco islemidir ve gelecek kusaklara bir hesap verme sorumlulugu-
dur. Bu sorumlulugu da kamu ve yerel yoneticilerinin yerine getirmesi gerekmektedir (Ortayli, 2002: 107).

Ulkemizde tarihi ve kiiltiirel varliklar koruma egiliminin, 19. yiizyilda ortaya ciktigi gériilmektedir. Avrupa'da
ortaya ¢tkan modernizm akimi ve Sanayi Devrimi, 1840 yillarinda Osmanli Devletini de etkisi altina almis-
tir. Boylece llkemizde koruma egilimi bas gostermistir (Tekeli: 179).

Osmanli Devleti'nde 19. yiizyilin ikinci yarisindan sonra Kadi'nin yonlendiriciliginde gelisen bir kentsel dii-
zen goriilmeye baslamistir. Kentsel diizende mimarbagi ve muhtesibin denetiminde ve vakiflarin sagladig
hizmetler goze carpmaktadir. Ancak saglanan bu hizmetler ihtiyaclar karsilamaya yetmemistir. Boylelikle
istanbul'da 1855'te ilk belediye kurumu olan “Sehremaneti” kurulmustur (Tekeli: 180). Akabinde Turuk ve
Ebniye TizUgl adiyla 1864 yilinda imar kurullarini belirleyen bir uygulama devreye girmistir (Bektas: 67).

Turkiye'de 1910 yillarinda Paris'in “Kentsel Dntisiim” in mimari olan Eugene Haussmann'in adindan esin-
lenen bir yaklasim olan “Gizel Kent” anlayisi egemen olmustur. Bu diizenlemeyle lkemizdeki anitlarin
cevreleri acilarak tiim gorkemiyle meydana cikarilip korunmalari amaclanmistir (Kejanli ve digerleri: 181).

Ulkemizdeki anitlarin cevrelerinin acilmasi anlayisi onlarin meydanlarda yalniz birakilmalarina neden ol-
mustur. Boylelikle bu anlayis kentsel tarihi dokuya zarar vermis ve diger anitlarin yikilmalarina neden ol-
mustur. Bu nedenle 29 Ekim 1923'te Cumhuriyetin ilan edilmesiyle kentsel koruma hususunda yeni, akilci
ve cagdas fikirler ortaya ¢ikmaya baslamistir (Ekinci: 181).

Tarihi-kiltirel ve anitsal deger tasiyan eserlerin ve bu eserlerin imar planlarinin yapilmasiyla koruma anla-
yisinin gelismesi Atatlirk déneminde ortaya ciktigi gériilmektedir. Koruma anlayisi 1930 yillarindan itiba-
ren daha da gliclenmistir. Koruma alani, eski eser anlayisi ve tasinmazlarin eklenmesiyle genislemistir. Bu
yillarda Ulkemizde yapilan calismalar neticesinde uzmanlar tarafindan 3500 eser saptanmistir (Tekeli: 183).

Gergek anlamda tarihi ve kulttrel deger tasiyan varliklari koruma girisiminde énemli bir adim Hermann
Jansen tarafindan hazirlanan Ankara imar Plani projesiyle gerceklesmistir. 23 Temmuz 1932'de onaylanan
bu proje, kentte yer alan kaleyi ulusal yasam simgesi olarak kabul etmis ve korunmasi icin calismalar yG-
ritmustir. Kale ve cevresi 1937 yilinda koruma alani olarak belirlenmistir. Koruma faaliyetlerini gercek-
lestiren kurumlar, icisleri Bakanligina bagh “Belediyeler imar Heyeti” ile Bayindirlik Bakanligina bagli “Sehir-
cilik Fen Heyeti” dir (Dinger ve Akin: 183).

Tarihi ve kulturel deger tastyan varliklari imar plani projeleriyle koruma anlayisi yayilma egilimiyle birlikte
kent planlama projeleri icinde tarihi-kdiltlrel ve dogal miraslara saygili olma ve koruma anlayisi 5nem ka-
zanmistir. Bu koruma anlayisina en iyi kanit; 1934 yilinda cikarilan 2722 sayili “Belediyeler istimlak Kanunu” ile

o,

1935 yilinda ¢ikarilan 2763 sayili “Belediyeler imar Heyeti”nin kurulusuna iliskin kanunlardir (Tekeli: 182-183).
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1960'li yillarda koruma anlayisini gliclendiren en 6nemli olay 1961 Anayasasinin kabul edilmis olmasidir.
Anayasanin 50. Maddesine gore Devlet, tarih-kiiltir ve anitsal degeri olan varliklarin korunmasini saglar.
1961 Anayasasi ayni zamanda planli kalkinma ilkesini giindeme getirmistir.

1980'li yillar modernizmin ve yeniden yapilanmanin yasandigi donemdir ve Tirkiye 1982 Anayasasi ile
yonetilmeye baslanmistir. Bu Anayasada tarihi ve kiilturel varliklarin korunmasi konusunda 6zel hikiim-
ler yer almistir. Buna gore; “Devlet, tarih, kiiltiir ve tabiat varliklarinin ve degerlerinin korunmasini saglar, bu
amacla destekleyici ve tesvik edici tedbirleri alir” (madde 63).

21.07.1983 tarih ve 2863 sayili “Kiiltiir ve Tabiat Varliklarini Koruma Kanunu” devreye girmistir. 2863 sayili
Kiiltiir ve Tabiat varliklarini koruma kanununun 6nemli 6zelliklerinden biri tarihi ve kiiltiirel deger tasyan
kentlerde planli koruma anlayisini getirmesidir. 2863 sayili kanun ile koruma amacli imar plani &nem ka-
zanmigstir. 2863 sayili Kiiltir ve Tabiat varliklarini koruma kanunu ile birlikte koruma amacl kentsel plan-
larin belediyelerce yapilmasi vurgulanmistir (bk. s. 5).

Ulkemizde Kentsel koruma konusunda yasal mevzuat incelendiginde 2863 sayili Kiiltir ve Tabiat Varlikla-
rini Koruma Kanunu, tarihi-kiltiirel degerler ve anitsal deger tasiyan kentlerin korunmasi yakimlagini
fazlasiyla Koruma Yuksek Kurulu ve Koruma Kurullarina yikledigi gorilmektedir. Bu yukiimliliik tarihi ve
kilttrel degerlerin dogru saptanmasindan, ideal ve uygun koruma kararlari alinmasina kadar bircok faa-
liyetleri icermektedir (Avci, 2001: 192). 2863 sayili Kiiltir ve Tabiat Varliklarini Koruma Kanunu ile ilk defa
merkezden yerele dogru bir koruma egilimi gorilmustur.

Ulkemizde son dénemde yasanan hizli ve carpik kentlesme, ekonomik canlanma ve globallesme stirec-
leri sonucunda meydana gelen ranttan pay alma istekleri, tarihi-kulturel varliklari koruma konusunda bi-
lingsizlik, koruma isteksizligi ve fon yetersizligi sebebiyle tarihi-kiiltirel ve anitsal deger tasiyan varliklari-
miz yok olma tehlikesiyle karsi karsiya kalmistir. Bu nedenle koruma konusunda politikalar olusturularak
koruma bilincini hayata gecirmek gerekmektedir (Levent, Sarikaya: 62).

2. KULTUREL MIiRAS VE KULTUREL MiRASIN ONEMi

Kultlrel miras, gegmisten bugtine ulasmis, insanlarin sahiplik badi icinde olmaksizin sirekli degisim ha-
linde olan degerlerinin, inanclarinin, bilgilerinin ve geleneklerinin bir yansimasi olarak betimlenen somut
ve somut olmayan tiim varliklardir. Kiilttrel miras, insanlar ve mekanlar arasinda zaman icinde meydana
gelen etkilesimden kaynaklanan ¢evrenin tlim 6zelliklerini icerir ICOMOS, 2013: 2). Uluslararasi 5nem tasi-
yan tabii olusumlara, anitsal deger tasiyan tarihi-kiilttrel varliklara ve tarihi sitlere Diinya Miras statiisu ta-
ninmistir. Diinya genelinde 2015 yilinda yapilan ¢alismalarla UNESCO Diinya Miras Listesi'ne kayrtli korun-
masi gerekli 1031 adet tarihi-kuiltiirel ve dogal varlik bulunmaktadir. Bunlardan 197'i tabii varlik, 802 tanesi
tarihi-kiltrel ve 32 tanesi de hem tabii hem de tarihi-kiiltiirel varlik olarak tespit edilmistir. UNESCO tara-
findan her yil diizenlenen Diinya Miras Komitesi toplantilari ile bu oranlarda artis gorilmusttr (Esmek: 3).

insanligin tarihsel gelisim evrelerinden bilgiler sunan kiiltiirel miras; tarih bilincinin nesnel bir sekilde ge-
listirilmesi ve ge¢misle ilgili olarak neden-sonug iliskisinin saghkli bir bicimde kurulabilmesi agisindan
onem tasimaktadir.
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Kulttrel mirasi koruma girisimi, yaratici endustrilerin ortaya ¢ikmalarina destek olma, 6zellikle kilturel hiz-
met ve Urlinlerin yerel Gretimini artiracak mekanizmalarin desteklenmesi, yerel piyasalarin ortaya cikar-
tilmasi ve diinya capinda dagrtimina olanak saglamaktadir (UNESCO, 2015: 5).

Ulkemiz, tarihi ve kiilttrel varliklarin cesitliligi ve zenginligi nedeniyle evrensellik kazanmistir. Bu nedenle
Ulkemiz, tarihi ve kulttrel varliklarin korunmasi konusunda uluslararasi bir diizeyde sorumluluk almali-
dir. Bu amacla koruma faaliyetlerinde gorevli olan tiim kadrolarin, koruma alanina iliskin ulusal aktorle-
rin, uluslararasi bir platformda gelisme ve kararlari tanimasi, uzlasma ve iletisim zemininde bir arada bu-
lunmasi gereklidir (ICOMOS, 2013: 1).

3. KULTUREL MIiRASIN KORUNMASINDA YEREL YONETIMLERIN YERi VE SORUMLULUKLARI

1982 Anayasasinda yerel yonetimler, “il, belediye veya kdy halkinin mahalli mtisterek ihtiyaglarini karsila-
mak lizere kurulus esaslari kanunla belirtilen ve karar organlari, gene kanunda gésterilen, secmenler tarafin-
dan segilerek olusturulan kamu tiizelkisileridir” (madde 27) seklinde tanimlanmistir.

Yerel yonetimler, kente en yakin bir yonetim birimi oldugundan, tarihi ve kiilttrel degerlerin korunma-
sinda, iyilestirilmesinde ve gelistirilmesinde ilk sorumluk sahibidir stiphesiz. Clinki yerel ydonetimler halka
en yakin, subsidiarite ilkesini destekleyen bir yonetim bicimidir. Belediyeler sehir ve bolge imar planlar
yapmaktadir. Belediyeler bu planlari yaparken bolgenin tarihi kentsel dokusuna zarar vermeden gercek-
lestirmelidir. Ayrica kiiltiirel mirasi koruma stirecinde devamliligin saglanmasinin sartlarindan biri; ulusla-
rarasi kanun diizenlemelerinde yerel yonetimlere daha fazla gorev ve yetki verilmesidir.

Onceleri tarihi-kiltiirel ve anitsal deger tasiyan varliklarin korunmasini saglamada gereken tedbirleri al-
mak ve denetimlerini yapmak Kltiir ve Turizm Bakanhgi'nin sorumlulugundaydi. Ancak son donemde
tarihi ve kultarel varliklarin korunmasi icin 2863/5226 sayili yasa ile kamu kurumu ve kuruluslariyla be-
lediyeler ve valiliklere gorev ve yetki verilmistir. Kuilttrel mirasi koruma konusunda yerel ydnetimlere bu
denli gorev ve yetki verilmesi olumlu karsilanmistir. Boylece yasal diizenlemelerle yerel yonetimlerin kdil-
tlrel mirasi koruma konusundaki gorev ve yetkileri cesitlendirilerek arttinlmistir (Kamaci: 14).

Ulkemizde tarihi ve kiiltiirel alanlarin korunmasi agisindan tarihi incelendiginde yasanan olaylar nede-
niyle dnemli gelismelerin ve faaliyetlerin olmadigi gériilmektedir. Ulkemizde tarihi ve kiiltiirel cevrenin
korunmasina yonelik dnemli gelismeler 2000li yillardan sonra goralmusttr. Bu donemde dikkati ceken
ozellikler, 1970'li yillardan baslanarak aydinlarin, akademisyenlerin ve sivil toplum 6rgutlerinin koruma
adina gerceklestirdigi faaliyetler ve yerel yonetimlerinde bu koruma muicadelesinde aktif bir rol Gstlen-
meleridir (GCekul Vakfi: 39).

Kiilttr yonetimi alanindaki yerellesme egilimi, 2004 yilinda Kiiltir ve Tabiat Varliklar Kanunu’'na 5226 sayili
kanun ile yapilan eklemelerde gortlmustir. 5226 sayili yasa “Tasinmaz Kliltiir Varliklarinin Onarimina Yar-
dim Saglanmasi ve Katki Payi” baghgini tasiyan bir diizenleme getirmis ve belediyeler icin yeni bir kiilttir mi-
rast koruma ve degerlendirme amacli finansman kaynagi yaratmistir (T.C. Anadolu Universitesi Yayini: 11).
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4. TARIHSEL GELiSiM SURECINDE BEYOGLU

Tarihi kent mozaikleri, gegmiste nasil bir ortamda yasanildigina kanit gésteren agik hava muizeleridir. Bu
tanimlamaya en uygun bélgelerden biri istanbul’'un Beyoglu ilcesidir.

Bir sehri, bir ilceyi onarmak, diizenlemek, giizellestirmek ve yapilarin korumak icin, onu sevmek, tanimak
ve tarihini bilmek gereklidir (Ziyaoglu: 9).

4.1 Osmanli Dénemi Oncesi

Bizans devrinde meskun olmayan bugtinkii Beyoglu semtine “Peran baglari” denilmekteydi. Turkler
istanbul'u almadan énce, Galata surlari disinda da evler, mahalleler yoktu. Fetihten sonra, az zaman icinde
Galata surlarinin disinda Beyoglu'na dogru uzanan yerlerde meskenler, camiler ve resmi binalar ytiksel-
meye baslamistir. Fetihten yarim asir kadar sonra Tophaneden Kasimpasa'ya ve arka taraftan Dort yola
uzanan yerler Turklerle dolmustur. (Alus: 2703).

16. ylzyil ortalarina kadar, Galata'daki ve Beyoglu'ndaki yabancilar, daha Bizans doneminde gelisen kolo-
nilerin kalintilan olan italyanlardan, yani Venedikliler, Cenevizliler, Floransalilar ve birka¢ Marsilyalidan olus-
maktaydi. Daha sonralari ise Fransizlar, ingilizler ve Hollandalilar, kendi sanayi tiriinleri icin cok biiyiik ve
zengin bir Pazar olusturan Osmanli imparatorlugu ile ticaret yapabilmek icin istanbul’a geldiler. Onceleri,
Halic'in gliney kiyilar boyunca oldukga sinirli alanlari tutan Venedikli, Cenevizli, Pizal ve Amafililer, burayi
16.Yuzyilda sirayla terk ederek, karsi kiylya, Galata'ya yerlesmisler ve buradan yavas yavas Pera baglarina
dogru cikmiglardir. istanbul’u aldiktan sonra kendilerine baskent yapan Osmanlilar, Galata ve Beyoglu'nu
once Cenevizlilere, daha sonra da ticaret yapmaya gelen Frenklere birakmislardir (Dékmeci ve Ciraci: 11-12).

4.2 Osmanli Donemi

Osmanli devleti doneminde Beyodlu kenti batililasma faaliyetlerinin belirgin oldugu bir yer durumundaydi.
insanoglu icin hayati 6nem tasiyan su ihtiyacinin karsilanmasiyla Beyoglu kenti biiyiik élctide yasama im-
kani bulunan bir bolge olmustur. 1492 yilindan sonra Galatada bulunan yabanci elcilikler Beyoglu bélge-
sine tasinarak, tiinel ve Galatasaray arasi yerlesme bolgesi olarak gelisme géstermeye baslamis ve 18. yiiz-
yila kadar gelisimini stirdiirerek Tophane ve Kasimpasa'ya kadar yayilmistir. Bizans imparatorlugunun son
doéneminde Galata'nin ticari faaliyetlerine Latin kdkenli halk hakimdi. Genelde Cenevizlilerin olusturdugu
Latin kokenli halkin sayisi Rum halkindan fazlaydi. Turklerin Galata bolgesini almasiyla Latin kdkenli hal-
kin hepsi bu bdlgeyi terk etmemistir. Burada kalan Latin kdkenliler, Levantenlerin mayasini olugturmus-
lardir (http://www.beyoglu.bel.tr /rehber/detay/Tarihce/167/915/0).

Osmanlilar, gliclii donanmalariyla bu dénemde Venediklilerin Akdeniz deki egemenligine son vermesi
ve taninan kapitiilasyonlar nedeniyle Venediklilerden arinan bolge, Avrupa Ulkelerinin deniz gicleriyle
dolduruldu ancak Osmanlilar onlarin yerine ticari egemenlik kuramadi. Bati Avrupa Ulkelerinin bu Ustiin,
Avrupalilarin yogun olarak bulundugu Beyoglu'nun bundan sonraki gelismesinde belirgin olarak kendini
gostermistir (Dokmeci ve Ciraci: 13).
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1700 yilinda Beyogdlu, buglinki Tuinel-Galatasaray Caddesi ile bu caddenin yan sokaklarindan ibaretti.
Cadde dar ve kaldinmsizdi. Batida “Petits Champs” mezarligi, doguda da incir Bostani boyunca siralan-
misti. Beyoglu'nda yalniz Dort yol, Tomtom, Polonya, Asmali mescit ve Galatasaray semtleri bulunuyordu;
bunlardan ilk Ggl Hiristiyan, son ikisi de Masliman semtiydi (Alus: 2705).

XIX. ylizyll boyunca Beyoglu ¢ok genislemistir. Evler Kasimpasa vadisi ile Tophane yamaclarini kaplamistir.
Petits Champs mezarliklari 1860-1864 yillarinda kaldirilmis, Galata surlari yiktirilmis, yeni caddeler acila-
rak semtler insa edilmistir. Beyoglu Caddesi 1831 yanginindan sonra ilk defa glineye dogru genislemistir.
Kuzey kismi ise binlerce evi yok eden ve yiizlerce insanin 6limiine sebep olan 1870 yanginindan sonra
genisletilmistir(Alus: 2705). Peradaki “harik-i kebir” de Haziran 1870'te ¢cikan yangin nedeniyle Ui¢ binden
fazla yapi yanmistir. Taksim bolgesinde Feridiye adli sokakta bir evden ¢ikan yangin, kuvvetli riizgarin et-
kisiyle batiya dogru yayilmis, Tarlabasi, Taksim, Cadde-i Kebir ve Galatasaray semtlerini tahrip etmistir. Yan-
ginin sebep oldugu sorunlara karsi ¢c6zim yoluna bagvuran hiikiimet, mimar ve mihendislerden olusan
bir komisyon kurmus, bolgenin yeniden insasi icin en kaliteli yontemleri saptamaya girismistir (Celik: 83).

istanbul’un cok kiiltiirlii ortaminin renkli toplulugu ve semtin esas sahipleri olan Levantenler, en gérkemli
dénemini 19. yiizyilda yasamistir. Levantenler bircok nedenle istanbul’a gelip yabanci ya da yerli olarak
yasayan gayrimuslimlerle evlenerek sehre yerlesen Avrupali topluluklardir. Yasam tarzlar, kulturleri, gi-
yimleri, dilleri ve eglenceleriyle bu bdlgede yasayan Musliman Osmanlilardan farkl bir hayat stirmusler-
dir. Levantenlerin yasam tarzi mimarilerine de yansimis, yasadiklari Galata ve Beyoglu bolgesini Avrupa
kenti gériinimiine cevirmislerdir. Avrupa’ya benzer bir fiziksel cevrenin var oldugu bu bolgede nemli
sayida bir Misliman varligindan s6z edilemez. Burada yasayan Mislimanlarin cogunlugu Misliman-
g1 sonradan kabul eden bati kokenli halktir. Bu halk yasama yeri olarak Avrupa'ya benzer bir ¢evre gori-
nUmu sunan bu bolgeyi benimsemis ve buradaki sosyal nitelikteki faaliyetlere etkin bir bicimde katiima
olanagi bulmustur (Akin, 1994: 212).

4.3 Cumhuriyet Donemi

XX.yuzyilin bagindan itibaren Beyoglu yayilma gdstermis ve sagdan soldan yeni semtler yiikselmistir. Tak-
simdeki eski askeri Talim Meydani, Ayazpasa civarlari, Macka, Nisantasi, Bomonti, Sisli modern mesken-
lerle kaplanmustir. Bir tramvay sebekesi Kurtulus, Sisli Besiktas ve Macka'yi Taksime baglamistir. Tiyatrolar,
sinemalar, yabanci hastaneler cogunlukla burada kurulmustur. Eskiden Cadde-i Kebir denilen Taksim-Tu-
nel arasindaki caddeye Cumhuriyetten sonra istiklal Caddesi adi verilmistir (Alus: 2705).

Bu dénemdeki bayindirlik calismalarindan birisi, Taksim Meydani'nin 1928 tarihinde yeniden yapilandi-
nimasidir. Yeniden yapilandirma sirasinda Taksim Meydani'na italyan Mimar Canonica tarafindan Taksim
Cumbhuriyet aniti yerlestirilmistir. Stiphesiz bu gelisme Beyoglu'nu Cumhuriyet dénemi istanbul’'unun en
0zgln kenti yapmistir (Dokmeci ve Ciraci: 54).

Beyoglu, 1933'te Cumhuriyetimizin 10. yili kutlamalari adina ingiltere den getirilen renkli kristalden yapil-
mus iki kraliyet taciyla stislenmis ve aydinlatilmistir. Yapilan bu etkinlik Atatlrk’iin cok hosuna gitmis boy-
lece Beyogdlu halkinin ilgi odagi olmustur (Ziyaoglu: 55).
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1950'lerden sonra istanbul genelinde de gériilen hizli kentlesme ve niifus artislan bélgeyi baski altinda
birakmistir. Buna bagh zengin tliccarlar, isadamlar ve sanat cevresi, Beyoglu merkezi cevresinde mey-
dana gelen alt merkezlerde yer se¢meye baslamistir. Beyoglu'nda kiilttirel doku degismis, yapilar terke-
dilmis, ilgisizlikten dolayr yanmis, zarar gérmustir. Zamanla konut alanlarindaki kira degerlerinin artmasi
ile bu alanlar ticari kullanimlara birakilmistir (Oztemiz: 146). 6-7 Eylil 1955'te yasanan olaylar sebebiyle
Beyoglu'nda ciddi boyutta yikimlar meydana gelmistir. Bélgede imparatorlugun ve Cumhuriyetin Bati'ya
donuik bircok eseri tahrip edilmis, yakilmis ve yikilmistir (Genim: 60). Bdylece hicbir devlet glivencesinin
kalmamasiyla Beyoglu'na renk veren Rumlar ve yabanci niifus sehirden ve tlkeden ayrilmaya baslamis-
lardir (Giilersoy: 220). 1956 yili istanbul'da Prost planlarinin uygulanmaya baslandigr yildir. istanbul’'un
her bolgesi dnemli dlctide karnstinimistir. Boylece uygulanan bu plan siirecinden Beyoglu boélgesi de et-
kilenmistir. Tophane Meydani, Karakdy Meydani, Sali Pazari Liman Tesisleri, Bogaz Sahil Yolu ve Taksim
Meydani'nin yeniden diizenlenmesi gtindeme gelmistir (Genim:60).

istanbul'un en canli ve gézde ilcelerinden biri olan Beyoglu, giiniimiizde otellerin, sinemalarin, okullarin,
yerli ve yabanci kiiltiir merkezlerinin ve sanat galerilerinin yer aldigi muazzam bir bolgedir.

5. GECMISTEN GUNUMUZE BEYOGLU BELEDIYESi VE KULTUREL MiRASI KORUMA YONUNDEKI
CALISMALARI

5.1 VI. Daire-i Belediye (Beyoglu Belediyesi)

Galata ve Pera bolgesi yabanci uyruklarin yasadigi ve bircok meselelerin ortaya ¢iktigi bir liman kentiydi.
Osmanli Devleti, yabanci uyruklu topluluklarin yogun olarak yasadigi Galata ve Pera bolgesinde modern
bir belediye kurarak hizmetlerini yiiritmek durumundaydi. istanbul’'un hicbir bélgesinde belediye kurul-
mamis olup, daha 6nce Avrupada yasamis ve burada belediye hizmeti gérmiis topluluklarin Galata ve Pera
bolgesinde yasamasi nedeniyle bu bolgede bir belediye hizmetinin kurulmasi énerilmistir. Bu amacla Pa-
ris Belediye hizmeti 6rnek alinarak 28 Aralik 1857'de VI. Daire-i Belediye kurulmustur (Ortayl, 1992: 400).

VI. Belediye dairesi ilk olarak, Beyoglu ve Galata cevresinin kadastro haritasini hazirlanmasini saglamis-
tir. Bu cevredeki islam mezarlari disinda, defin yerlerini sehir disina ve Sisli'ye tahsis edilmis yerlere nak-
lettirmistir. Taksim ve Tepebasi'nda birer genel bahce yapilmistir. Olaylarin sik yasandigi bir semt olmasi
nedeniyle, yaralananlari tedavi etmek tzere bir hastane agilmistir. Galata ve Beyoglu'nun yollari genisle-
tilmis ve “Bliytik Beyoglu” yanginindan sonra ise kagir insaati glindeme gelmistir. 1869'da buylk bir bele-
diye konagi yapilmistir (Toprak: 223).

1861 yili, VI. Belediye Dairesi'nin kentsel diizen agisindan 6nemli calismalarin yapildigi yil olarak kabul
edilir. Ozellikle Galatada yollarin genisletilmesi, hava gaziyla aydinlatma calismalar ve yine bu bélge-
lerde Maltalilar sokaginin genisletilmesi ve gorkemli kagir yapilar yapilmasi bunlarin basinda gelmekte-
dir (Akin, 1998: 102).

1864 yilinda VI. Dairenin yikici bir uygulamasi olmustur. Bu siiphesiz Galata surlarinin yikimidir. Bélgenin
yeniden yapilandirilmasi amaciyla yapilan bu yikim, Galata'nin Cenevizlilerden 19.yiizyila kadar ayakta
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kalabilmis en 6zguin tarihi ve kultirel eser niteligi tastyan yapinin yok olmasina neden olmustur (Akin,
1998: 106-107).

Cumhuriyetin ilan edilmesiyle VI. Daire-i Belediye, 20 Nisan 1924 tarihinde Beyoglu Belediyesi olarak ku-
rulmustur.

Belediye, 24 Mart 1984 yerel secimleriyle cok yonli bir degisim ve ilerleme kaydederek en giizel 6rnek-
leri sergilemistir. 1923, 1925, ve 1950 yillar arasindaki eski binalar yeniden canlanmis, Fransiz, Amerikan,
Yunan, ingiliz ve Orta Avrupa’nin {inlii sanatcilan Cadde-i Kebir'in sinema ve tiyatrolarinda konserler ver-
mislerdir (Ziyaoglu: 11).

Beyoglu Belediyesinin Mart 1984 yilindaki yerel secimlerle birlikte, Beyoglu'nun sosyal, kultirel ve tarihsel
envanterini hem korumak hem de meydana ¢ikarmak icin gosterdigi anlayis ve uygulama dikkati cekmek-
tedir (Ziyaoglu: 38). Dénemin belediye baskani Haluk OZTURK ATALAY, tarihi ve kiiltiirel dokunun korun-
masi yonundeki sozlerini; “Buglinkii ¢agdas sehircilik ve turizm gortis tarihi degeri olan eski binalar, cad-
deler, eski sokaklar siirekli degismemelidir. Bu varliklari yasatmak gerekir. Clink(i bizden sonrakiler gecmisi bu
binalardan, bu sokaklardan, bu caddelerden okuyacaklardir” seklinde dile getirmistir.

Yillar gectikce VI. Daire'nin kimi uygulamalari zaman zaman rant amacli olmakla suclanmis ve elestirilerin
ilgi odagi haline gelmistir. Ancak yapilan isler icin gerekli para bdlge halkindan beklenen siiratte temin
edilemediginden VI. Daire sik sik bitce sikintisina ya da para ihtiyaci icine dismustur. Tarihi ve kilttrel
bir deger tastyan yapi 1960'larda kaymakamlik olarak kullanilmistir. Yapi 1984'te 45 mahalleye sahip olan
bir ilce belediyesi haline gelen Beyoglu Belediyesi'ne verilmistir. Yapinin restorasyonu 2014'te tamamlan-
mistir. Binanin iki yanina ve cati katina cagdas ek binalar yapilinca, akademik ¢evrelerde 6zgtin karakterini
kaybettigi yoniinde elestirilere hedef olmustur (http://izyguides.com/galata/AltinciBelediyeDairesi.html).

5.2 Beyoglu Belediyesinin Kiiltiirel Mirasi Koruma Yoniindeki Calismalar

Hazirlanan calismanin bu bagligi altinda Beyoglu belediyesinin kdltlrel mirasi korumaya yonelik resto-
rasyon ve kentsel yenileme projelerinden birer 6rnek verilmesi amaglanmistir. Ancak Beyoglu Belediyesi-
nin gergeklestirmis oldugu kultlrel mirasi koruma amacli restorasyon ve kentsel yenileme projeleri, aka-
demisyenler, mimarlar ve sivil toplum kuruluglari tarafindan elestirilmistir.

« VI. Daire-i Belediye Restorasyonu

1879 - 1883 yillan arasinda italyan mimar Giovanni Battista Barborini tarafindan insa edilen, Osmanli
imparatorlugunun ilk belediye binasi V1. Daire-i Belediye'nin restorasyonuna yonelik Beyoglu Belediyesinin
aciklamalari; Glinlimtizde binanin ézgiin karakterini kaybetmesi ve ¢agdas gereksinimlere cevap vereme-
mesi nedeniyle kapsamli bir koruma-onarim uygulamasina ihtiyag duyulmus ve hazirlanan réléve, restittis-
yon ve restorasyon projeleri, istanbul | Numarali Yenileme Alanlari Kiiltiir Varliklarini Koruma Bélge Kurulu'nun
31.10.2012 tarih, 411 sayil karariyla onaylanarak projeler dogrultusunda koruma uygulamalarina baglanmistir.
Tanzimat déneminde cagdas kent anlayisi dogrultusunda Galata-Beyoglu Bélgesi'ne hizmet gétiirmesi amac-
lanan bu binada, glinimlizde de gene ayni anlayis cercevesi icerisinde Beyoglu Bélgesi'ne yakisir bir hizmet
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sunmasi anlayisi kapsaminda koruma uygulamasi gergeklestirilmektedir.” yoniinde olmustur (http://www.
arkitera.com/haber/12132/beyoglu-belediyesi-binasi-ile-ilgili-haberimize-beyoglu-belediyesinden-cevap).

Beyoglu Belediyesi'nce gerceklestirilen VI. Daire-i Belediye restorasyon projesi, bazi akademisyenler tara-
findan elestirilmistir. Akademisyenler, yapinin restorasyondan sonraki halinin cagdas koruma ve restoras-
yon ilkeleriyle bagdasmadigi ve tarihi yapisina zarar verildigi yontinde agiklamalarda bulunmuslardir. Ay-
rica Beyoglu Belediyesi icin “kendi binasinda bile tarihi hige saydi” seklinle yorumlar yapilmistir. Sekil 1'de
gorildiugu lizere yapinin iki yanina ve ¢ati katina yapilan ek binalar elestirilere neden olmustur.

Sekil 1. Beyoglu Belediyesi'nden bir gorinim

« Beyoglu Belediyesi Tarlabasi Yenileme Projesi

Tarlabasi Yenileme Projesi, “Tarlabasi kiillerinden doguyor” sloganiyla karsimiza ¢cikmaktadir. Bu baslik al-
tinda Beyoglu Belediyesinin girisimi ile gerceklestirilen Tarlabasi Yenileme Projesi'nden bahsedilecektir.

Tarlabasi yenileme projesi, bolgede yer alan 9 adet yapi adasinda, yaklasik 20 bin metre kare olan 210
adet tescilli sivil mimari miras bulunan 278 adet tarihi binanin, bu tarihi binalara ait sokaklarin ve buttin
altyapinin yenilerek korunmasini icermektedir. Gap insaat sirketi katiimcilar arasinda en uygun teklifi ve-
rerek yenileme projesi hakkindaki ihaleyi kazanmistir. ihale 16 Mart 2007 tarihinde Gap insaat sirketi tara-
findan gerceklestirilmis olup Beyoglu Belediyesi ile alanin korunup yenilenmesi icin olusturulan proje s6z-
lesmesi 4 Nisan 2007'de imzalanmistir. Tarlabagi yenileme projesi, Beyoglu'nun bu tarihi alaninda seckin
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ve uzman mimarlarin korumaci ve cagdas yaklasimlariyla kente gereken degeri vermek ve binalarin ta-

rihi yapisini koruyarak, Tarlabasi halkina saglikli, glivenli ve huzurlu bir ortam sunmayi amaclamistir. Tar-
labasi yenileme projesiyle alanlari 50 ve 100 metrekare olan tarihi nitelikteki binalar gruplar halinde bir-
lestirilerek tek bir blok seklinde yapilmaya calisiimaktadir. Yapilan bu blok sistemiyle tarihi binalarin dis
cephelerinin korunmasina 6zen gosterilecektir. Dis cepheleri korunarak yenilenen bu tarihi binalarin ic-
lerinde, sekil 2'de goriildiigu lizere alisveris merkezleri, butik otel ve pansiyonlarin yapilmasi planlanmis-
tir (http://www.beyoglu.bel.tr/projeler/detay/TARLABASI/159/904/0).

Sekil 2. Tarlabasi Yenileme Projesi Ornegi

ICOMOS kurulusu, Beyoglu ilcesinde giindemde olan Tarlabagsi Kentsel Yenileme projesi ve uygulama-
lar hakkinda kamuoyuna ve ilgili kurum ve kuruluslara ¢agrida bulunmustur. Cagri metninde ICOMOS,
Beyoglu'nda yuritiilen proje konusunda halka duyuru yapmayi gérev sayar ve basta Beyoglu Belediyesi
ve Istanbul Biiyiiksehir Belediyesi olmak tizere ilgili kamu kuruluslarini bu projeyi tekrar incelemeye davet
etmektedir. ICOMOS, yiritilen bu proje ve uygulamalarin Beyoglu'nu kamusal mekan kimliginden uzak-
lastirma, 6zellestirmenin yapilmasiyla kullanici ¢esitliligini daraltmakta ve turistiklestirerek 1ssizlagtirmaya
neden oldugunu agiklamistir. ICOMOS, yuritilen bu proje hakkinda; “Tarlabasi’'nda derinden siirdtirtilen
yenileme projesinde bu bélgelerin igine kapali konut alanlar olarak diizenlendigi, kilttir mirasi sivil yapilarin
yikilarak, konut ve AVM'lerin yapilacagi projenin baslangicinda beyan edilmistir” yorumunu dile getirmistir.
Kurulus, ilcede uygulanan projenin tekrardan gézden gegirilmesi gerektigi inancinda olup, uygulamalarla
ilgili olan kuruluslar daha seffaf ve agik olmaya davet etmektedir (ICOMOS, 2012: 1).

Tarlabasi kentsel yenileme projesiyle amacin bolgenin sahip oldugu tarihi-kultirel degerlerini korumak
yoniinde oldugu gosterilse de asil amacin ticari oldugu sonucu ¢ikmaktadir. Clinkl bolgede yer alan ta-
rihi-kUltdrel niteliginde olan sivil mimari yapilarin yikilarak alisveris merkezleri ve otellere donustirilmesi
projede acikca belirtilmistir. Bu hususta bazi kuruluslardan tepkiler biytimektedir.
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6. SONUC VE ONERILER

Konumu itibariyle Glkemiz, iklim sartlarinin elverisliligiyle de insanlar i¢in en uygun yasama alani olmus-
tur. Bu nedenle Turkiye gerek dogal varliklar gerekse de tarihi ve kiltirel varliklar agisindan ¢cok dnemli
bir tlkedir.

Bircok insan toplulugunun yasam izlerini tilkemizde gérmekteyiz. Ulkemiz, tarihi éncesi devirde yasamis
insanlardan tutup ilkcag uygarliklari, Roma, Bizans ve Osmanli imparatorluklarina ev sahipligi yapmistir.
Boylelikle bu uygarliklardan ¢ok sayida tarihi ve kulttrel nitelik tastyan varliklar bizlere miras kalmistir. Bize
diisen gorev, bu varliklara sahip ¢ikip, onlarin 6zgiin bicimini koruyup, gelecek nesillerin tarih ve kultur
hakkinda bilgi sahibi olmalar icin 6zenle korumaktir. Prof. Dr. ilber Ortayl'nin dedigi tizere kiilttirel mi-
rasi koruma girisimi, gelecege verilecek olan bir bilanco islemidir ve gelecek kusaklara hesap verme so-
rumlugudur. Bu sorumlulugu ise kamu ve yerel yoneticilerinin yerine getirmesi gerektigini vurgulamistir.

Ulkemiz tarihsel siirec icerisinde gerek ic gerekse dis etkenler nedeniyle tarihi ve kiiltiirel degerlerinin
yok olmasiyla karsi karsiya kalmistir. Bunlar savaslar, gocler, dogal afetler, siyasi olaylar ve rantsal faaliyet-
ler olarak karsimiza ¢cikmaktadir. Dolayisiyla uygulanan bu koruma yasalarinin tarihi ve kiltiirel varliklar
korumasi konusunda yeterli olmadigi anlasiimaktadir.

Calismada arastiriimasi yapilan bélge Beyodlu ilgesidir. Beyoglu ilgesinin tarihsel gelisimi icinde incelen-
mesi sonucunda, Beyoglu Belediyesinin kultlrel mirasi koruma adina bir takim calismalari oldugunu gor-
mekteyiz. Ancak Beyoglu ilcesi cok biiylik bolgedir. Tarihi incelendiginde ¢ok kdiltlrli bir atmosferin ol-
dugu gorllmektedir. Dolayisiyla cok fazla dini ve sivil mimari miras bulunmaktadir. Yani ¢ok fazla kiiltrel
mirasa sahip bir ilcedir. Beyogdlu Belediyesi VI. Daire-i Belediye olarak kuruldugu yillarda, belediyenin bir
uygulamasi géze carpmaktadir. Bu uygulama Galata Surlarinin yikimi olmustur. Amaclari bolgenin yeni-
den diizenlenmesi olsa da Galata icin cok énemli bir mimari mirasin yok olmasina neden olmustur. Ay-
rica bu durum dénemin tarihgisi Ahmet Liitfi Efendi tarafindan agir bir sekilde elestirilmistir.

GUnumiuzde ise ¢ikan haberlere gore, Beyoglu bolgesinde tarihi ve kiiltiirel eser niteligi tasiyan binalar
ve tarihi 6zellik tasiyan dogal miraslar, restoran, alisveris merkezi ve park yapilmasi gerekgesiyle yikilarak
yok olmaya maruz kalmistir. Yasanan bu olaylara halk ve sivil toplum 6rgutleri tarafindan midahale edil-
digini gdrmekteyiz. Beyoglu Belediyesi, kiiltiirel mirasi koruma konusunda bir takim koruma calismalari
gerceklestirmistir. Ancak yapilan arastirmalar sonucunda Beyoglu Belediyesi kilttirel mirasini koruma ko-
nusunda yeterli olamadigi ortaya ¢ikmaktadir.

Tim bu arastirma 151ginda yerel yonetimlerin kiltiirel mirasi koruma hususunda su neriler degerlendi-
rilmelidir.

1. Geng nesillere kiltiirel mirasi koruma bilincini asilamaya yonelik ilkogretim ve ortadgretim okulla-
rinda, her kentteki kent ve kulttirel miras tarihi konusunda egitim programlarini hayata gecirmek. Ay-
rica Universitelerde bolim olarak agilmasini saglamak.

2. Kent kulttrinin ve kent planlarinin gelistirilmesi agisindan belediye meclislerinin aydinlatiimasi ve
denetlenmesi gerekir.
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3. Yerel yonetimlerce, tarihi ve kiiltirel eserlerin saptanmasi ve envanter ¢calismalarinin yapilmasi gerek-
mektedir.

4. Yerel yonetimlerce, kiiltirel mirasi korumak icin bir milli fon olusturulmalidir. Bu fonlarin kaynagi, ver-
giler ve bagislar olmalidir. Bu fonlarin saglanmasi hususunda kadrolar olusturulmalidir.

5. Kdltlrel mirasi hirsizliklara karsi korumak icin yerel yonetimlerce bir ortam olusturulmasi gerekir.
6. Kultirel mirasi korumadaki amag strdrdlebilir olmaldir.

7. Kiltirel mirasin korunmasinda rant yaratma ve paylastirma fikri, tarihi ve kilttrel degerlerin 6niine
ge¢cmemelidir.

8. Yerel yonetimlerce, kiltlirel mirasin korunmasinda stirdirebilirligi saglamada tizerinde durulmasi ge-
reken konular ilk olarak; tarihi dokudaki artan tahribatlar incelenmelidir. Kiiltlirel mirasa zarar veren
bu etmenler belirlenmelidir.

9. Yerel yonetimler, kiltiirel mirasi koruma hususunda siyasi gorusleriyle hareket etmemelidir.

10. Yerel yonetimler, birim kurumlari ve bireylerin bltlninu icine alan bir koruma anlayisinin yirirlige
girmesini gerekli kilmahdir.

11. Yerel yonetimlerin kltirel mirasi koruma hususunda sivil toplum érgutleriyle is birligi icerisinde yer
alabilir. Clnkd sivil toplum 6rgitleri koruma uygulama calismalari acisindan belediyeleri tesvik edici
calismalar yapmaktadir.

12. Tarihi ve kiilturel deger niteligi tasiyan varliklarin korunmasi konusunda uluslararasi aktorler ile uz-
lasma yoluna gidilmelidir.

icinde bulundugumuz durum ne olursa olsun, olumsuz sartlarda dahi olsak daima ¢6ziim arama yoluna
basvurmaliyiz. C6zim yoluna basvurularak, koruma ile ilgili calismalar ve projeler gelistirirsek, Glkemiz
gelecekte kiltirel mirasiyla var olan modern bir yasam alani olacaktir.
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Ozet

Sinterlenmis karblirler talasl imalatta kesici u¢ olarak uzun yillardan beri cok genis bir sekilde kullanilmaktadir. Tung-
sten karblirler (WC) ise kesici u¢ imalinde en ¢cok kullanilan malzemelerden biridir. Bu ¢alismada, talasl imalatta ol-
dukga yaygin bir sekilde kullanilan tungsten karbtir kesme takimlarinin plazma (iyon) boriirlenmesi yapilarak bu isle-
min kesici uglarin ylizeyinde olusturdugu tabakanin sertlik élciimleri yapilmis ve sonuglar degerlendirilmistir. Plazma
borlama islemi, 700, 800, 900 ve 1000°Cde, 1, 2 ve 4 saatlik sirelerle ve % 5 BF , %45 Argon, %50 H,den olusan gaz
kansim oraninda yapilmistir. Plazma borlama sonrasinda kesici ug kenar bélgesinde boriir tabakasi olusmus ve bu
bélgenin sertlik Slctimleri yapilmistir. Borlanmars kesici ucun sertlik degeri 1210 HV iken, sertlik él¢timleri sonu-
cunda, 1000 °C sicaklikta 1 saat siireyle yapilan borlama islemi sonucunda 2882 HV sertlik degeri elde edilmis olup
borlanmamis numuneye gére sertlik degerinde 2.38 kat artis elde edilmistir Bolgesel sertlik degerlerinde ise 3754 HV
sertlik degerine kadar ¢ikilmis olup borlanmamis numuneye gére 3.1 kat artis elde edilmistir Kesici ucun orta bélge-

deki sertlik degerlerindeki bu farkliigin kinlma toklugunu olumlu yénde arttiracagi degerlendirilmistir. Optimum si-
caklik ve borlama stiresi olarak 900 °C de 4 saatlik borlamanin optimum deger olabilecedi belirlenmistir.

Anahtar Kelimeler: Kesici uglar, iyon (plazma) borlama, mikro sertlik.
EFFECT OF PLASMA BORIDING ON THE MICROHARDNESS OF CUTTING TOOLS

Abstract

Sintered carbides have been used widely for long years in the manufacturing process as cutting tools. Tungsten Car-
bides (WC), one of the most used materials in the cutting tool manufacturing. In this tudy, tungsten carbides, used
widely in the manufacturing process, have been ion (plasma) borided and the micro hardness measurements of the
layer, made on the cutting tool surface by this process, have been done and the results are evaluated. Plasma borid-
ing process has been done at the temperatures of 700, 800, 900 and 1000 °C, for 1, 2 and 4 hours of process times
and, in the gas combination of 5% BF , 45% Argon, 50% H,, After the plasma boriding, the boride layer has been ob-
tained on the side region of the cutting tools and the micro hardness measurements of this region has been done.
After the boriding process of 1 hour at 1000 °C, it has been obtained 2882 HV micro hardness value while the un-
borided cutting tool has the micro hardness of 1210 HV and comparing to the unborided cutting tool, it has been
obtained 2.38 times increase on the micro hardness. On the regional micro hardness values, it has been increased
to 3754 HV and has been obtained 3.1 times increase. It has been defined that the microhardness values of the cen-
tral region of the cutting tool are changed between 600 and 1200 HV. It has been evaluated that this difference on
the micro hardness values between the side and the central region of the cutting tool will improve the cracking
toughness. It has been defined that the optimum boriding time and the temperature would be 4 hours at the 900°C.

Keywords: Cutting tools, ion (plasma) boriding, micro hardness.
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1. GiRis

Bu calismada, talasl imalatta oldukga yaygin bir sekilde kullanilan kesme takimlarinin iyon (plazma) bo-
rirlenmesi yapilarak, bunun kesme takimlarinin yiizeyindeki sertlik degerine etkisi incelenmistir.

Bor ve bilesiklerinden faydalanilarak (retilen Uriinlerle glinliik hayatamizin hemen her noktasinda kar-
silasmamiz miimkiin olmaktadir. Mutfak egyalarindan temizlik sektoriine, ilag sanayisinden endustrinin
hemen hemen tiim dallarinda bor ve bilesikleri kullaniimaktadir. Borun en yaygin kullanim alanlarin-
dan biri de metal endustrisidir. Genel olarak bor ve bilesiklerinin en ¢ok kullanildidi tiiketim alanlari; cam
yund, diger camlar, yalitim Uriinleri, atese dayanikli esya, borosilikat camlar, sabun ve deterjanlar, porse-
len, emaye, sir (glaziir), ucak ve otomotiv endustrisi, tarim, metalurji, niikleer uygulama, insaat, tekstil, ilag
ve kozmetik, fotografcilik, yiiksek enerji yakitlari, asindiricilar, elektrik aygitlar, refrakter, elektro kaplama
banyolari, boyalar ve daha bir¢cok uygulamalarla ilgilidir. Bor'un en ¢ok kullanim alani metal endstrisidir.
Bor saf sekilde metalurjik reaksiyonlarda bir oksijen giderici ve gaz giderici olarak kullanilir. Bor'un diger
onemli uygulama sekilleri; bazi 6zel alagimlarda, yari iletkenlerin yapiminda, kataliz araci olarak, asindi-
ricilarda (abrasiflerde), metaller ve seramiklerde kuvvetlendirici unsur, ayrica niikleer reaktorlerin kons-
triiksiyonunda ylksek-yogunluklu betona bir katki maddesi olarak, uranyum-grafit pillerinde bir kontrol
araci olarak nétronlari absorblamak (bor celigi veya B,C) seklindedir. Bor'un bircok 6nemli bilesikleri Gire-
tilmekte ve cesitli alanlarda kullanilmaktadir.

Borlama islemi, demir esasl malzemelere, demir disi malzemelere ve toz metalurjisi ile tretilen malzeme-
lere cok genis bir alanda uygulanabilen bir termo-kimyasal yiizey sertlestirme islemidir.

Bu islem ile, ylizeyde bor ve demir atomlarinin sicakligin etkisi ile kimyasal bilesik olusturarak ytizeyde
FeB ve Fe B tabakalarinin birinin veya her ikisinin ayni anda olusmasi saglanir. Olusan bu tabakalar mal-
zemeye dayanim ile birlikte korozyon ve asinmaya karsi ylizeyde yaklasik 2100 Vickers degerinde sert-
lik kazandirmaktadir.

2. MATERYAL VE YONTEM

Sinterlenmis karbdrler talasl imalatta kesici ug olarak uzun yillardan beri kullanilmaktadir. Tungsten kar-
birler (WCQ) ise kesici u¢ imalinde en ¢ok kullanilan malzemelerden biridir. Bu ¢calismada, talasli imalatta
oldukca yaygin bir sekilde kullanilan tungsten karbtir kesme takimlarinin plazma (iyon) borlamasi yapi-
larak, bunun mikro sertlik tGizerine etkisi incelenmistir.

Kesici ug olarak Sekil 1'de gésterilen BOHLER SPKN 1203 ED-R tungsten karbiir kesici kullanilmistir. Bu ucun
secilmesinde, icerisindeki boriir yapici elementler ve dort kenarinin da kesme amacli olarak kullanilabilmesi
belirleyici olmustur. Bu kesici ug frezeleme ve tornalama islemlerinde yaygin olarak kullanilan bir uctur.
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Sekil 1. BOHLER SPKN 1203 ED-R tungsten karbiir kesici ug

Plazma borlama igleminin yapilabilmesi amaciyla BF, gazi kullanilmistir. Bu gazin kullaniimasinda, alter-
natifi olan BCl, gazinin y(iksek korozif etkiye sahip olmasi da rol almigtir.

Sekil 2. Plazma borlama deney odasi

Sekil 2'de, imal ettirilen plazma borlama deney odasinin kapali haldeki resmi gortilmektedir. Plazma bor-
lama deney diizenegi Sekil 3'te goriilmektedir.
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Gaz KansmOdas:

i
ValomPompasi

Sekil 3. Plazma borlama deney diizenegi

Kesici uclar deney odasina yerlestirilmeden 6nce trikloretilen ile iyice temizlenmekte ve ardindan Sekil
4'de goruldugu lizere alt tabla (katot) Uzerine yerlestirilmektedir.

Sekil 4. Kesici uclarin deney odasina yerlestiriimesi

Plazma borlama deneyleri icin olusturulan deney plani asagida verilen Tablo 1'de goriilmektedir.
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Tablo 1. Plazma borlama deney plani

Scakik oo Gaz
S/N Deney No (Saat) Karisim

Q)

Orani

1 7-5-1 1
2 7-5-2 700 2
3 7-5-4 4 % 5 BF,
4 8-5-1 1 , %45
5 8-5-2 800 2 Argon,
6 9-5-1 1 %50 2
7 952 900 2 g
8 10-5-1 1000 1

Bu plandan da gorilecegi tizere, 700, 800, 900 ve 1000 °C'den olusan dort degisik sicaklikta 1, 2 ve 4 saat
stirelerle % 5 BF,, %45 Argon, %50 H,'den olusan gaz karisim oraninda plazma borlama yapilmistir. De-
ney odasina toplam debisi 1200 ml/dk olacak sekilde % 5 BF, %45 Argon, %50 H, oranlarinda (i gaz ka-
nsimi gonderilmistir.

Kesici uclar Sekil 4'te goruldiigu gibi deney odasina yerlestirildikten sonra deney odasi kapatilmakta ve
vakum pompasi ¢alistirilarak deney odasinin vakuma alinmasi saglanmaktadir. Deney odasi yaklasik 3-5
mmHg (Torr) basinca geldikten sonra gi¢ kaynagdi acilmakta ve Sekil 5'de gortilen plazma (glow discharge)
olusmasi saglanmaktadir. Plazma olusumu saglandiktan sonra sisteme Ar ve H, gazlari verilerek hem ke-
sici uglarin sicakliklarinin artmasi, hem de yizeylerinin temizlenmesi saglanmaktadir. Kesici uglarin sicak-
lig1 proses sicakligina eristiginde ise sisteme BF, gazi da verilerek plazma borlama isleminin baglatilmak-
tadir. Deney planinda belirlenen siire tamamlandiktan sonra gii¢ kaynadi ile BF, ve H, gazi kapatilmakta,
deney odasina sadece Ar gazi gonderilerek kesici uglarin Argon gazi ortaminda sogumasi saglanmakta-
dir. Kesici uglar oda sicakligina kadar sogutulduktan sonra vakum pompasi ve Argon gazi da kapatilarak
deney odasinin basincinin oda ortamina acik bir valfin agilmasi suretiyle yavas yavas atmosfer basincina
gelmesi saglanmaktadir. Daha sonra deney odasi acilarak kesici uglar deney odasindan alinmaktadir. Boy-
lece plazma borlama islemi tamamlanmis olmaktadir.

Sekil 5. Plazma olusumu
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3. DENEYSEL CALISMA SONUCLARI

Tablo1'de verilen deney planina uygun olarak yapilan plazma borlama isleminden sonra, SHIMADZU Vic-
kers Mikro Sertlik 6lciim cihazi kullanilarak kesici uglarin sertlik dl¢timleri yapilmistir. Sertlik lgiimiinde
Vickers yontemi kullaniimis olup, 50 g (490.3 mN) yiik 20 sn siiresince uygulanmistir.

4. SERTLIK OLCUMU SONUCLARI

Plazma borlama islemi tamamlanan kesici uclarin Ust ylizeylerine bakildiginda, kesici ucun kenar bolge-
sinde beyaz renkte bir serit olustugu goriilmektedir (Sekil 6). Bunun sebebi, plazma borlama esnasinda
kesici ug Uizerinde olusan elektromanyetik alanin kesici ucun kenar bolgelerinde daha yogun olmasin-
dan kaynaklanmaktadir. Dolayisiyla, sertlik dlciimii yapilirken bu husus da dikkate alinmig ve orta bolge
ile kenar bolgelerin sertlik dlctimleri ayri ayri yapilmistir. Tablo1'de verilen deney planindaki her bir de-
neyde 2 adet kesici ug borlanmis ve sertlik 6lctimii bu iki ug icin ayri ayri orta ve kenar bolgede 5'er defa
yapilarak bunlarin ortalamasi alinmustir.

Sekil 6. Borlanmis kesici uc (Deney No:7-5-2)

Tablo 2'de Plazma borlamasi tamamlanan kesici uglara ait Vickers sertlik l¢im degerleri toplu halde ve-
rilmektedir. Borlanmamis kesici uglarin orta bolgesindeki sertlik degeri 965 HV, kenar bolgedeki sertlik
degeri ise 1210 HV olarak 6l¢ilmustir.
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Tablo 2. Plazma Borlama Sertlik Olciim Tablosu

PLAZMA BORLAMA SERTLIK OLCUMU VERi TABLOSU
SERTLIK (HV 0,05kg-20s)

Deney
N No Orta Bolge Kenar Bolge
TnciNumune 700 577 933 727 854 1690 1193 1393 1314 1216
1 7-5-1 2nci Numune 463 637 928 864 771 1085 1006 1060 1376 1463
Ortalama 7454 1279.6
TnciNumune 800 898 912 946 1105 3022 1969 1550 1644 1771
2 7-5-2  2nciNumune 922 1112 1056 1088 790 1525 1421 2041 1873 1839
Ortalama 962.9 1865.5
Tnci Numune 1195 1018 852 715 800 2301 1588 1604 1518 1782
3 7-5-4  2nciNumune 720 994 855 597 912 1985 1766 2521 2105 2103
Ortalama 865.8 1927.3
Tnci Numune 991 1542 790 1265 1098 1878 1849 1624 2304 2200
4 8-5-1 2nciNumune 949 975 1140 1370 1255 2886 2012 2519 1922 2508
Ortalama 1137.5 2170.2
TnciNumune 1282 1070 1223 1596 1251 2850 3011 1492 2202 3053
5 8-5-2  2nciNumune 1464 883 1293 1233 866 3754 2111 1956 2002 2959
Ortalama 1216.1 2539
Inci Numune 1197 955 1032 1381 1304 2134 2341 2976 3175 2990
6 9-5-1 2nci Numune 797 875 877 1163 1743 2578 2666 2831 2000 2138
Ortalama 11324 2582.9
1nciNumune 370 460 684 501 788 2353 2609 2505
7 9-5-2  2nciNumune 526 799 473 642 744 2863 3500 3197
Ortalama 598.7 2837.83
TnciNumune 1066 804 916 1035 1073 2508 3410 2837 2774
8 1051 ortalama 978.8 2882.25

5. SERTLIK OLCUMLERININ iNCELENMESi

Tablo 2'de verilen sertlik dlciimlerini daha iyi analiz edebilmek amaciyla degisik parametrelere baglh gra-
fikler incelenmistir. Bu amacla 6ncelikle borlama stiresi sabit tutuldugu zaman sicaklik-sertlik degisimi-
nin nasil oldugunu inceledigimizde kesici uclarin kenar bolgesinden alinan degerler icin Sekil 7’de gos-
terilen grafik elde edilmektedir. Bu grafik incelendiginde, 1 saatlik borlama stiresinde sicakligin 700, 800,
900 ve 1000 °C degerleri icin sicakligin artmasiyla sertligin de arttigi goriilmektedir. 1000 °C ve lizerindeki
sicakliklarda sertlik degerinin 3000 HV civarinda sabit kalma egiliminde oldugu da gorilmektedir. Ayni
incelemeyi Sekil 1'de gosterilen kesici ucun orta bolgesi icin yaptigimizda ise Sekil 8'de gosterilen grafik
elde edilmektedir. Bu grafik inlenediginde, kesici ucun orta bélge sertliginin sicaklikla birlikte arttigi, an-
cak 800 °C'den sonra ise azalmaya basladigi gorilmektedir. Kesici uglarin orta ve kenar bolgelerinin sert-
lik degerlerinin farkli olmasi kirllma toklugunun artmasina da katki saglamaktadir.
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1 Saat Borlamaiigin Kenar Bolge Sicaklik-Sertlik
Degigimi
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Sekil 7. Saat borlama icin kenar bolgede sicaklik-sertlik degisimi

1 Saat Borlama igin Orta Bdlge Sicaklik-Sertlik
Degigimi

1200 2
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Sekil 8. Saat borlama icin orta bolgede sicaklik-sertlik degdisimi

Plazma borlama suresini 2 saat icin sabit tutarak yine sicakhdi arttirdigimizda ise kesici uglarin kenar bol-
gesi icin Sekil 9da verilen grafik elde edilmektedir. Burada 1000 °C'de 2 saat slireyle borlama islemi ya-
pilamadidr icin bu deger girilmemistir. 2 saatlik borlama siiresince de sicakligin artmasiyla, sertlik dege-
rinin arttigi gortilmektedir. Kesici uglarin orta bdlgesi icin ayni inceleme yapildiginda Sekil 10'da verilen
grafik elde edilmektedir. 2 satlik borlama siiresince orta bdlgenin sertliginin 800 °C'den sonra ani olarak
distigu goriilmektedir.
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2 Saat Borlama igin Kenar Bolge Sicaklik-Sertlik
Degigimi
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Sekil 9. Saat borlama icin kenar bdlgede sicaklik-sertlik degisimi

2 Saat Borlama igin Orta Bdlge Sicaklik-Sertlik
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Sekil 10. Saat borlama icin orta bélgede sicaklik-sertlik degisimi

Plazma borlama islemine strenin etkisini gormek amaciyla, sicakligi sabit tutarak sertlik degisimi incelen-
diginde 700 °C'deki borlama islemi icin kenar bolge stire-sicaklik degisimi Sekil 11'de goriilmektedir. 700
°C'deki borlama isleminde sertligin 2 saate kadar arttigi, 4 saatlik siirede ise ¢ok az bir miktarda artis gos-
terdigi ve bu stireden sonra sabit kalma egiliminde oldugu gorilmektedir. Sekil 12'de verilen orta bolge-
deki degisim incelendiginde ise, 2 saate kadar orta bolgenin sertliginin arttigi, daha uzun siirelerde ise
bu bolgenin sertliginin azaldigi gorilmektedir.
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700 C Borlama igin Kenar Bdlge Siire-Sertlik Degigimi
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Sekil 11.700 °C'de borlama icin kenar bolge siire-sertlik degisimi

700 C Borlama igin Orta Blge Siire-Sertlik Degigimi
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Sekil 12. 700 °C'de borlama icin orta bolge stre-sertlik degisimi

800 °C'de degisik surelerle yapilan plazma borlama islemi sonunda kesici ucun kenar bélgesinde elde
edilen sertlik degisimi Sekil 13'de goriilmektedir. Bu grafigin incelenmesi sonucunda siirenin artmasiyla
sertligin de arttigi gorilmektedir. Ayni sicaklik degeri icin kesici ucun orta bolgesinin sertlik degisimi Se-
kil 14'de goriulmektedir. Bu grafikte, orta bolgenin sertliginin zamanla birlikte cok az bir miktarda artis
gosterdigi goriilmektedir.
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800 C Borlama igin Kenar Bélge Stire-Sertlik Degigimi
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Sekil 13. 800 °C'de borlama icin kenar bolge stire-sertlik degisimi

800 C Borlama igin Orta Bélge Siire-Sertlik Degigimi
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Sekil 14. 800 °C'de borlama icin orta bolge stre-sertlik degisimi

900 °C'de degisik surelerle yapilan plazma borlama islemi sonunda kesici ucun kenar bélgesinde elde
edilen sertlik degisimi Sekil 15'de goriilmektedir. Bu grafigin incelenmesi sonucunda siirenin artmasiyla
sertligin de arttigi gorilmektedir. Ayni sicaklik degeri icin kesici ucun orta bolgesinin sertlik degisimi ise
Sekil 16'da goriilmektedir. Bu grafikte, orta bolgenin sertliginin zamanla birlikte distugi gorilmektedir.

Dort farkh sicaklik degeri icin zamana bagl olarak kesici uglarin kenar bolgesinin sertlik degerindeki de-
gisim Sekil 17'de gorilmektedir. Bu grafikten de anlasilacadi lizere genel olarak sicaklik ve borlama su-
resi arttikca sertlik degerinin de arttidi, ancak 4 saat civarinda sabit kalma egilimi oldugu gorilmektedir.
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900 C Borlama igin Kenar Bdlge Siire-Sertlik Degigimi

3000
2500

T 2000
1500
1000
500

Sertlik (HV)

Silre (Saat)

Sekil 15. 900 °C'de borlama icin kenar bolge stire-sertlik degisimi
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Sekil 16. 900 °C'de borlama icin orta bolge sure-sertlik degisimi
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Sekil 17. Kenar bolgede farkli sicaklik ve sureler icin sertlik degeri degisimi
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Orta bolgede degisik sicaklik ve siireler icin olusan sertlik degeri degisimi Sekil 18'de goriilmektedir. Orta
bolgedeki sertligin, 900 °C'deki borlama haric, 2 saatlik borlama siiresine kadar artma egiliminde oldugu,
daha uzun sureler icin ise azalma egiliminde oldugu goérilmektedir. 900 °C'deki borlamada ise borlama
stiresi arttikca orta bolgenin sertliginin azaldigi gorilmektedir.

1, 2 ve 4er saatlik borlama surelerinde sicakliga bagh olarak kenar bolgedeki sertlik degisimleri de Sekil
19'da gorilmektedir. Buradan da belirli siireler icin sicaklik arttiginda sertlik degerinin de arttigi goril-
mektedir. Benzer grafik orta bolge icin Sekil 20'de verilmekte ve 800 °C'den sonra orta bolgenin sertligi-
nin azaldigi gortlmektedir.

Orta Bélgede Farkli Sicaklik ve Siireler i¢in Sertlik
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Sekil 18. Orta bolgede farkli sicaklik ve stireler icin sertlik degeri degisimi
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Sekil 19. Kenar bolgede farkli sicaklik ve sureler icin sertlik degeri degisimi
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Sekil 20. Orta bolgede farkli sicaklik ve stireler icin sertlik degeri degisimi

Yukaridaki grafikler ve degerlendirmeler cercevesinde optimum sicaklik ve borlama siiresi olarak 900 °C
de 4 saatlik borlamanin optimum deger olabilecedi degerlendirilmektedir.

6. SONUCLAR

Elde edilen sonugclar asagidaki gibi 6zetlenebilir:

Plazma borlama isleminin tungsten karbir kesme takimlarina basaryla uygulanabilirligi gosteril-
mistir.

Borlama sonrasinda kesme uclarinin kenar ve orta bélgesinde sertlik farkliligi oldugu, kenar bol-
gede sertligin yiiksek oldugu, orta bolgede ise sertligin cok daha diisiik oldugu, bunun da plazma
borlama islemi esnasinda olusan elektromanyetik alanin kenar bolgede yogunlasmasindan kay-
naklandigi degerlendirilmistir.

Kenar ve orta bdlgede olusan bu sertlik farkliiginin kesme ucunun kirllma toklugunu arttiracag
degerlendirilmektedir.

Borlanmamis kesme uglarinin kenar bolgesindeki sertlik degeri 1210 HV degerinde iken borlama
sonrasinda ortalama 2882 HV sertlik degerine kadar ¢ikildigi gorilmistir. Bazi numunelerde bol-
gesel olarak 3700 HV sertlik degerine kadar cikilabildigi gorilmustir.

Borlanmamis kesme uclarinin orta bolgesindeki sertlik degeri 965 HV degerinde iken borlama

sonrasinda bu sertligin 600-1210 HV degerleri arasinda degistigi belirlenmistir.
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Sabit borlama siirelerinde sicakligin artmasiyla birlikte kenar bolgelerdeki sertlik degerinin de art-
tig1 ve 1 saatlik borlamada maksimun sertlik degerinin 1000 °C'de 2882 HV olarak ol¢tldigi be-
lirlenmigstir. 2 saatlik borlama stiresinde de maksimum sertlik 900 °C'de 2837 HV olarak elde edil-
mistir.

Sabit borlama surelerinde orta bolgedeki sertlik degeri incelendiginde ise 800 °C'ye kadar sertlik
degerinin arttigi, bu sicaklik degerinden sonra ise sertlik degerinin azaldigi gérilmdstir. Borlan-
mamis kesici ucun orta bolge sertligi 965 HV olarak elde edilmis olup 700 °C'de 1 ve 2 saatlik bor-
lama surelerinde bu sertlikten daha diistik bir sertlik degeri elde edildigi gortilmustir. 800 °C'de
2 saatlik borlamada ise orta bolge sertligi minimum degerine inmekte ve yaklasik 600 HV dege-
rine gelmektedir.

Plazma borlama islemine strenin etkisini gormek amaciyla, sicakligi sabit tutarak sertlik degisimi in-
celendiginde, 700 °C'deki borlama isleminde sertligin 2 saate kadar arttigi, 4 saatlik stirede ise ¢cok
az bir miktarda artis gosterdigi ve bu stireden sonra sabit kalma egiliminde oldugu gorGlmustr.

700 °C'de orta bolgedeki degisim incelendiginde ise, 2 saate kadar orta bolgenin sertliginin art-
t1g1, daha uzun stirelerde ise bu bolgenin sertliginin azaldigi belirlenmistir.

800 °C'de degisik surelerle yapilan plazma borlama islemi sonunda kesici ucun kenar bdlgesinde
elde edilen sertlik degisiminin incelenmesi sonucunda surrenin artmasiyla sertligin de arttigi ve
2539 HV degerine ciktigi gorilmustur.

800 °C sicaklik degeri icin kesici ucun orta bolgesinin sertlik degisimi incelendiginde, orta bdlge-
nin sertliginin zamanla birlikte cok az bir miktarda artis gosterdigi gorilmdaistar.

900 °C'de degisik stirelerle yapilan plazma borlama islemi sonunda kesici ucun kenar bélgesinde
elde edilen sertlik degisiminin incelenmesi sonucunda suirenin artmasiyla sertligin de arttigi ve
2837 HV degerine kadar cikildigi goriilmektedir. Ayni sicaklik degeri icin kesici ucun orta bolgesi-
nin sertliginin zamanla birlikte distugu belirlenmistir.

1000 °C sicaklikta 1 saat siireyle yapilan borlama sonucunda 2882 HV sertlik degeri elde edilmis
olup borlanmamis numuneye gore sertlik degerinde 2.38 kat artis elde edilmistir.

Bolgesel sertlik degerlerinde 3754 HV sertlik degerine kadar ¢ikilmis olup borlanmamis numu-
neye gore 3.1 kat artis elde edilmistir.

Dort farkh sicaklik degeri icin zamana bagl olarak kesici uclarin kenar bolgesinin sertlik degerin-
deki degisim incelendiginde, genel olarak sicaklik ve borlama suresi arttikca sertlik degerinin de
arttig), ancak 4 saat civarinda sertligin sabit kalma egiliminde oldugu belirlenmistir.

Orta bolgede degisik sicaklik ve sireler icin olusan sertlik degeri degisimi incelendiginde, 900
°C'deki borlama harig, 2 saatlik borlama siiresine kadar artma egiliminde oldugu, daha uzun su-
reler icin ise azalma egiliminde oldugu belirlenmistir. 900 °C'deki borlamada ise borlama suresi
arttikca orta bolgenin sertliginin azaldigi gérilmdistar.
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« 1,2 ve4'er saatlik borlama stirelerinde sicakliga bagli olarak kenar bolgedeki sertlik degisimleri in-
celendiginde, belirli stireler icin sicaklik arttiginda sertlik degerinin de arttigi, ancak 900 °C civarin-
dan sonra sertlik degerinin sabit kalma egiliminde oldugu gorilmstdir.

« Orta bolgenin sertlik degerinin 800 °C'ye kadar arttigi, bu sicakliktan daha ytiksek sicaklik deger-
leri icin ise azaldigi belirlenmistir.

«  Optimum sicaklik ve borlama stiresi olarak 900 °C de 4 saatlik borlamanin optimum deger olabi-
lecegdi belirlenmistir.

Yukarida belirtilen sonuglar itibariyle plazma borlama isleminin tungsten karburlere uygulanmasi sonu-
cunda yuizey sertliginde oldukca iyi bir artis elde edildigi gortilmastdr. Yiizey sertliginde elde edilen bu
artisin kesici takimin takim émriine de olumlu katki saglayacagi degerlendirilmektedir.
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CEPHE MALZEMESI OLARAK ATMOSFERIK KOROZYONA DAYANIKLI CELIKLER VE
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Ozet

Yapinin dis kabugu olan cephe elemaninin malzemesinin belirlenmesinde dayaniklilik faktérii 6nemli bir para-
metredir. Bu parametre, ayni zamanda malzemenin verimlilik kosullarini siirdlirebilecedi siireyi belirtir. Atmosferik
kosullara dayanikli geliklerin incelenmesi, bu arastirmanin igerigini olusturmaktadir. Calisma kapsaminda, ytiksek
dayanimli diisiik alasimli geliklerin dayanikliligina etki eden kimyasal bilesenler, cevre kosullari ve bunlarin kar-
sihikl etkilesimlerine yer verilmistir. Alasim elementlerinin, zaman icerisinde yiizeyde kontrollu pas-patina taba-
kasi olusum mekanizmasi ve siirecine etkisinin yanisira, atmosferik kosullar ile iliskisi ele alinmistir. Ayrica, bu kap-
samda Tiirkiyeden tipik gtincel bir 5rnek olarak, Piri Reis Universitesi'nde yapilan cephe uygulamasi irdelenmistir.

Anahtar Kelimeler: Atmosferik korozyona dayanikli gelik, dayaniklilik, WS, HSLA, Korozyon, Cephe

FACTORS AFFECTING WEATHERING STEEL DURABILITY AS FACADE MATERIAL

Abstract

The durability factor is an important parameter in determining the material of the facade element, which is the
outer shell of the structure. At the same time, durability specifies the amount of time that the material can main-
tain the performance values. The purpose of this study is to determine the durability of the weathering steel (WS)
which is in low-alloy high strength steel (HSLA) group. The study includes chemical parameters in alloying ma-
terials, their interactions and durability factor of WS under atmospheric conditions. Accordingly, the formation
mechanism and process of controlled patina layer, involved parameters are discussed. In addition, the facade ap-
plication at Piri Reis University is examined as a typical case study from Turkey in this context.

Keywords: Weathering steel, durability, WS, HSLA, Corrosion, Facade
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1. GiRis

Binanin dis kabugu olan cephe, servis dmrii boyunca atmosfer ile iliski halindedir. Bu nedenle dncelikle,
secilecek malzemenin tasarim ve estetik acidan saglayacagi verimlilik parametrelerinin belirlenmesi ge-
reklidir. Teknolojik imkanlarin artmasiyla birlikte “dogru malzeme secimi” 6n plana ¢cikmistir. Bu secim ya-
pilirken; diistik maliyet, dogru uygulama, uzun vadeli verimlilik ve estetik goriinim baglica ihtiyaglar ara-
sinda yer alir. Atmosferik korozyona dayanikli celikler; cila, boya benzeri bakim ihtiyaci gdstermemesi,
yasayan bir malzeme olmasi, estetik agidan yiizeyinde zaman icinde olusan koyu kahve-turuncu pas- pa-
tina tabakasi nedenleriyle mimari ¢evrede biyik ilgi gormustir.

Atmosferik korozyona dayanikli celiklerin gelistirilmesi (Albrecht and Hall, 2003; Scott and Searls, 1995)
ve yerinde performansin belirlenmesi konusunda; farkli atmosferik sartlar icin muhtelif deneysel ¢alisma-
lar (Melchers, 2008; Aramendia et.al., 2013; Zhang et.al., 2014; Morcillo et.al. 2013) yirutulmustir. Bdylece
malzemenin kullanilacadi alanin atmosferik kosullara uygunlugu arastiriimistir.

Bu calismada, Es (2017)'nin bir bolimi olarak; atmosferik korozyona dayanikli celiklerin tarihsel gelisi-
minden kisaca bahsedilmis, siniflandirilmasi yapilmis ve bu grupta yer alan celik tiplerinden 6zellikle bir
tanesi (Cor-ten®) tizerinde daha detayll bilgi verilmistir. Ayrica, Turkiye'de yapilmis dnemli bir mimari or-
nek; Piri Reis Universitesi'nin cephe kaplamasi, vaka calismasi olarak ele alinmis, kaplamanin zaman icin-
deki davranigi irdelenmistir.

2. ATMOSFERIK KOROZYONA DAYANIKLI GELIK

2.1 Tarihge

Atmosferik korozyona dayanikli celiklerin gelistirilmesi konusunda ilk arastirmalar, 1910’larin basinda
B.D.Saklatwalla'nin ingiltere'de yir(ittiigu, celige vanadyum ilavesi tizerine calismalar ile baslamistir. 1926'da
U.S. Steel ishirligi ile yaptigi deneysel calismalarda; Cu, P, Si, Ni ve Cr alasim elementlerinin karbon celi-
gine eklenmesinin, atmosferik korozyon dayanimini arttirdigi ortaya ¢cikmistir. 1929'da, diisuik alasimli ce-
likler HSLA (High Strength Low Alloy Steel) adi altinda tescillenmistir (Scott and Searls, 1995). Baglangig ev-
resinde; demiryollar, elektrik direkleri, konteyner ve kopriilerde kullanilan malzeme (Sekil 1a-c) ; zamanla
heykel, peyzaj ve mimari ¢cevrede de yer bulmustur (Sekil 1d).
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Sekil 1. a) Yiik vagonu érnegi [1], b) Silo yapisi 6rnegi [2], ¢) La Vicaria Arch Bridge (Albacate, ispanya, 2007) [3], d)
Four Indeterminate Lines (Arcs in Disorder, Exhibition Chateau de Versailles, Fransa, 2011) [3]

Celige eklenecek alasim elementinin tipleri, oranlari ve verimliligi konusundaki ¢alismalar sonucunda, at-
mosferik korozyona dayanikli celikler (Weathering Steel, kisaca WS) simdiki kimyasal bilesimine ulasmis-
tir. Cogunlukla koruyucu Urinlere ihtiyagc gdstermeyen WS celiklerin gliniimiizde diinyada yaygin olarak
bilinen markalari Indaten®, Mayari R®, Solanum® , XLERPLATE® dir. Yapilarda énemli kullanim alani bulan
WS celiklerin bazi guincel drnekleri Sekil 2'de gorilmektedir.
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Sekil 2. a) Fondation FNEL (Luxembourg, 2013) [3],

b) Fitzgibbon Community Centre (Australia, 2012)[4],
¢) Hebburn Central Community Centre (Hebburn,2015) [5],
d) Interpretation Center in the Atacama Desert (Sili, 2016) [5]

2.2 Korozyona Dayanikh Celik Uretimi ve Alagim Elementleri

Atmosferik korozyona dayanikl celikler (WS), “dUstik alasimli celik” (HSLA) grubunda yer almaktadir. S6z-
konusu celigin t¢ temel 6zelligi; yapisal celikten (karbon celigi) daha yiiksek akma ve ¢cekme dayanimi,
minimum bakim ihtiyaci ve zaman icinde olusan pas-patina ylzeyinin estetik gorinimudir. Bu 6zellik-
lerin elde edilmesinde alagim elementleri ve Uretim stireci son derece 6nemli bir yer kaplar.

2.2.1 Uretim Stireci

Atmosferik korozyona karsi dayanikl celikler 20 cm kalinliga kadar uretilir. Oluk, | kiris, ylizey elemanlari,
pencere, pervaz, dikme ve diger hafif elemanlar fabrikasyon olarak tretilir. Korumasiz ve acik yapilarda,

1 Karbon ve aritilamayan bilesenler disinda kalan elementlerin toplami agirlika %5 den azdir.
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kaynak ve birlesim elemanlari ile ana ¢elik elemanlara uygun olarak birlestirilir. Birlesim, korozyon catla-
masini dnlemek icin sizdirmaz ve siki olmalidir.

Atmosferik korozyona dayanikli celiklerin tiretim siireci, diger celik cinsleriyle benzerlik gosterir. Digerle-
rinden farkli olarak, istenen fiziksel ve mekanik 6zelliklere gore, sivi halde iken belirlenen oranlarda ala-
sim elementleri eklenir (alasim yapma). Ardindan sirasiyla; stirekli dokiim, haddeleme, ebatlandirma, se-
killendirme, kaynaklama ve ilave olarak yaslandirma islemi uygulanir.

Yaglandirma; malzemenin H,SO, ¢6zeltisi icine daldirimasi ile Gzerindeki koruyucu tabaka olusum hizi-
nin arttirnlmasi, bdylece daha kisa stirede istenilen dokuya ulasiimasi islemidir. Uygulama sonucunda ku-
rumaya birakilan malzeme Ustiine poliliretan vernik (Penetrol vb) siirillr, boylece islem sabitlenmis olur.
Vernik, yuizeydeki asinmayla olusan penetrasyonu ve yapismayi onler.

2.2.2 Alasim Elementleri

Korozyona dayanikl celiklerin gliniimiizde istenilen degerlere ulasmasinda en 6nemli husus, kullanilan
alasim elementlerinin ¢elige kazandirdigi 6zelliklerdir, belli bash elementler Mn, Si, Cu, Cr, V, Al, Ni, P ‘dir
(Scott and Searls, 1995; Es, 2017). Alasim elementlerinin celige olan baslica mekanik etkileri Tablo 1'de (Es,
2017) biraraya getirilmistir. Kiikuirt harig, alasim element-lerinin, akma/¢ekme dayanimini arttirdigi gortil-
mektedir. C, Cr, P, S stinekligi azaltirken diger alasimlar stinekligi arttirmistir.

Tablo 1. Alasim elementleri ve 6zellikleri (Es, 2017)

Ozellikler/Alagim Elementleri C Cr Ni Cu Mo \' Si Mn P S
Akma / Cekme Mukavemeti + + + + + + + + +

Darbe Sertligi + - o + + + + + - -
Korozyon Dayanikligi + + + + o + o o + -
Stineklik/Tokluk - - + + + + + + - -
Sicakta Mukavemet + + + + + + + 0 + o
Kaynaklanabilirlik - - - o - + o - - -
Sertlesebilirlik + + + - - + + + o o
Soguk Bicimlendirme - o) 0 - - o - - _ _
Sicak Bicimlendirme + - + + + + - + o -
Asinma Direnci + + - + + + - - o o
Oksitlenme Egilimi - - + - o] + o] o) + -

(+) : Arttirma (-) :Azaltma (o) : Etkisiz (veya g6z ard edilecek etki)

HSLA celiklerin en belirgin 6zelligi, sertlesebilirliginin alasimsiz ¢eliklerden (karbon celigi) daha yiksek ol-
masidir. Sertlik derecesini karbon (C) belirler, diger alasim elementlerinin etkisi diisiik diizeydedir. incele-
melerde; C, Cr, Ni, Cu ve P'un korozyon dayanimini arttirdig, ancak kiikirttin (S) fazlasinin azalttigi gordl-
mustr. Fosfor (P), genellikle Gretim sirecinin sonucunda olusur ve korozyon dayanimini arttirmak igin
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% 0.10'a kadar izin verilir, benzer sekilde kiikirt (S) de sinirlandirilir. Giinlimiizde kullanilan baslica WS ¢e-
liklerinin kimyasal bilesenleri ylizdeleri ile birlikte Tablo 2'de verilmistir.

Tablo 2. Farkli WS markalarinin kimyasal bilesenleri [6-8]

Kimyasal Bilesenler (%)

WS Markasi C Mn P Si Ni Cr Cu S

Cor-Ten A®? 0.12 0.20-0.50 | 0.07-0.15 | 0.25-0.75 0.65 0.50-1.25 | 0.25-0.55 0.03
Cor-Ten B® 0.16 0.80-1.25 0.03 0.30-0.50 0.40 0.40-0.65 | 0.25-0.40 0.03
Indaten® 0.12 1.0 0.15 0.20-0.50 0.30 0.30-0.80 | 0.25-0.55 0.015
Mayari R® 0.15 1.0 0.15 - - - 0.20 0.05

3. ATMOSFERIK KOROZYON DAYANIMI

Bir ylizey olayi olan korozyon, metal yiizeyinin hava veya su gibi etkilerle temasi sonucunda, ytizeyde
baslayan ve zamanla ilerleyerek malzemenin daha derin noktalarina dogru hasara neden olabilen, mal-
zeme verimliliginin diismesine neden olan bir olusumdur.

Atmosferik korozyona dayanikli celiklerin tizerinde olusan oksit tabaka, ana metale daha siki sekilde ya-
pistidi icin gdzenekli bir yapiya sahip degildir’. Bunun sonucu olarak, karbon celigine kiyasla, atmosferik
korozyona dayanikli celigin korozyon kaybi hizinin, ilk yillardan sonra oldukga yavasladigr gozlenmistir.

WS ¢eliginin korozyon dayanimini, mekanik degerlerinin yani sira iklim, yerlesim yonleri ve detaylandirma
prensipleri de etkiler. Bunlar madde madde asagida incelenmistir :

o Atmosferik kosullar cok dnemlidir. Endustriyel, kirsal ve kiy1 atmosferi olarak ti¢ ana baslik altinda ince-
lendiginde; en iyi sonug kirsal kosullarinda alinirken, en olumsuz sonuca kiyr kosullarinda varilir. ASTM
A-242 tipi celigin* tim atmosferik kosullarda performansi, ASTM A A-588 celiginden Gstlindir. Ancak
her iki WS celik de kiyi ikliminde kullanima uygun gériinmemektedir. Atmosferdeki SO, emisyonu agi-
sindan karsilastirma yapildiginda, karbon celigine kiyasla (CS) WS celigin korozyon dayanimi belirgin bi-
¢imde yuksektir (Sekil 3).

Kirsal kesimde korozyon oldukga yavas ilerlemektedir, bu nedenle malzemede istenilen gériinimuin olus-
masl uzun zaman alacaktir. Kirli endistriyel ortamda artan korozyon kaybi, WS celik tizerinde olusacak

2 GuUnumuzde en cok kullanilan atmosferik korozyona dayanikli celik olan Cor-ten A® celiginin orjinal icerigi %0.12 C, %0.07 P, %0.5 Si, %0.3 Cu,
%0.2 Ni, %0.7 Cr idi. Ni oraninin gliniimiiz degeri (Tablo 2), orjinale gére oldukga artis gostermistir. Bu durum arastinldiginda (Diaz, 2013), Ni
elementinin gelik ytizeydeki bakir zenginlesmesinden &turl haddeleme islemi sirasinda sicak asinmayi en aza indirgemek ve kiyr atmosferinde
korozyon dayaniminin gli¢lendirmek igin arttiriimasinin faydali oldugu anlasiimistir.

3 Cu,P,Cr, Nialasim elementleri, i¢ pas katmanini gliclendirerek sikilastirir. Pas tabakasinin tist kismi gevsekken, i¢ tabaka yapiskan ve kompakttir.
ic pas katmanindaki Ni*? iyonlar, elektrokimyasal etki ile celik/pas ara yiiziine CI itiimesine neden olur. Pas tabakasi elektrokimyasal reaksiyonu
tesvik eden gliclui bir oksidasyon gorevi gordr, oksijen diftizyon mesafesi dis pas tabakasi kalinlidi ile ilgilidir. Yas ve kuru gecisi esnasinda elektrolit
tabakasinin kalinligindaki degisime bagl olarak, oksijen azalma orani periyodik olarak degisir ve bu degisim korozyon potansiyellerinde degisimlere
neden olur (Melchers, 2008; Zhang et.al., 2014) .

4 ASTM A-242 ve A-588 celik siniflar ayni zamanda sirasityla CORTEN-A" ve CORTEN-B" tipi WS celige karsi gelmektedir.
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koruyucu tabakanin tamamen koruyucu nitelikte olmayacagina isaret etmektedir. SO, degeri arttikga,
saglikli bir pas-patina ylizeyi yerine, parcacik goriinimli olusacaktir.

L ¥ L H T T T T T T T
. =" 180F Kirsal (Saylorsburg)
T T 160k ==~ Yogun Arag Ulasim Yolu (Newark) -
50 F . - b - «-« Endiistriyel (Bethlehem) g E
-7 140 F ==+ Kiyi (Kure Beach, 250) P E
E40F - 1 € 120} L i
- ' = .
g ASTM A-242 8 sof P i
2 {CORTEN A) 2 5 LT
20 3 4_
WE 1
—Kirsal {South Beach] i ASTM A-588
10 - = Endiistriyel (Keamy) 20F (CORTEN B) 4
<<+« Kiyn (Kure Beach,250) 0 . " " A " " "

) : ) 0o 2 4 6 8 10 12 14 16
0 5 10 15 20 0 Zaman (Yil)
Zaman (Yil)

T T T
—— yogun kirli atmosfer (> 90 mg SO,/m’d)

WO E | _ kentsel [ kirli atmosfer

w0 b { 40-30 mg 50,/m'd)
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140 | { <40 mg 50,/ md)

120

Sekil 3. Farkli tip WS numunelerde atmosferik
kosullar-korozyon kaybi (mm) iliskisi (Morcillo
et.al,2013,2014)

lkorozyon, km
g

2
Yillar

o Atmosferik korozyon dayanimi icin temel sart, metal yiizeyinin 1slanma kuruma déngu-siine maruz
kalmasidir; tasarim, bu dénguiniin tamamlanmasina imkan verecek sekilde yapilmalidir. Koruyucu pas-
patina olusabilmesi icin, malzemenin sadece dis katmani degil, ayni zamanda i¢ katmaninin da islan-
diktan sonra tamamen kurumasi gerekir. Malzemenin islanmadidi taktirde giremeyecegi bu dongiiniin
yoklugu, istenilen rengin saglanamamasina neden olacagi gibi, kuruma problemi yasandiginda da ko-
rozif davranislar sézkonusu olacaktir (Melchers, 2008; Zhang et.al., 2014).

o Malzemenin kullanildigi her yiizeyin giines almasi, bu dongiiniin tamamlanmasi icin katalizor gorevi go-
riir. Glines alan tiim ytizeylerde siire uzadikca (6rnek : gliney cephe) daha olumlu sonuglar gézlenecektir.

o Nemli ortamlarda atmosferik korozyona karsi dayanikli celikler tavsiye edilmezken, kuru bolgelerde bir
problem gézlemlenmez, ancak pas-patina tabakasinin olusabilmesi icin, tasarim direkt olarak 1slanma-
kuruma donguistiniin tamamlanmasina imkan verecek sekilde olmalidir.

o Kanallar, cepler ve yariklar; yagmur ve stirekli nemli kalma riskine karsi dikkatli detaylan-dirnlmalidir. Dre-
naj delikleri yapiya dahil edilmeli ya da yeterli havalandirma saglanmalidir [9] (Brockenbrough, 2011).
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4. CEPHE CALISMASI ORNEGI OLARAK PiRi REiS UNIVERSITESI

Son zamanlarda, yapi dis ylizeyi tizerine ikincil cephe uygulamasi artmistir. iki tabaka arasindaki hava bos-
lugu ile enerji tasarrufu saglanir; ayrica havalandirma, 1sik kontrolu amaclanir. ikincil cephe olarak celik,
cinko, bakir gibi metaller; plaka, profil ve levha halinde uygulanabilmektedir.

Duvardan bagimsiz dis cephe kaplama yontemi, uygulama sistemi olarak kendini tasiyacak ozellikte ta-
styici sisteme sahip olmalidir. Bunun igin, yapinin ana tastyici sistemine sabitlenecek 1zgara sistem (tali ta-
styici sistem) olusturulur. Panel bu izgara sisteme monte edilir, izgara boyutlari ve tastyici profiller panelin
agirhgr ve boyutlarina gére secilir (Cetinel, 2012). Bu tip bir tasarima drnek olarak, istanbul Tuzla yerles-
kesinde yer alan Piri Reis Universitesi verilebilir. Briit beton yiizeyli, betonarme tasiyici sistem Gizerine 1z-
gara tali tastyici sistem uygulanmis ve lizerine Cor-ten® paneller monte edilmistir.

Denizcilik okulu olan Piri Reis Universitesi; Kreatif Mimarlik, tedarikgi ve uygulamada yer alan Kasso fir-
masi is birliginde 2014 yilinda tamamlanmistir. Dogal gériinimld, sade ve yasayan bir yapi elde edilmek
istenmistir. Gemi, tershane, deniz gibi kavramlar dustintildiiglinde, denizcilik alaninda sik kullanilan WS'nin
son yillarda mimari cevrede; diisiik maliyet, dlistik bakim ve atmosfere maruz kaldik¢ca degisen dogal yu-
zey goriinimdi ilgi cekmektedir. WS, perfore ve genisletilmis sac olarak uygulanmistir. Yapi, Turkiye'de WS
panellerin kullanildidi baslica mimari drnekler arasinda yer almaktadir.

Acik bir alana yerlesmis olan yapi, gtines 1sig1 alma ile ilgili genel bir problem yasamamaktadir. Cevresinde
bulunan seyrek ve az katl yapilarin yani sira gliney cephesi denize bakmaktadir (Sekil 4). Bu nedenle is-
lanma-kuruma dongusiint tamamlamasi beklenir ancak deniz kenarinda yer almasindan 6tirti WS pa-
neller, havanin nemi ile suriiklenen tuz etkisine maruz kalarak olumsuz etkilenmistir.

Sekil 4. Piri Reis Universitesi, vaziyet plani [10],cepheden gériinim (Fotograf: Omer Kanipak)

Bolgenin atmosferik kosullar incelendiginde (Sekil 5), Tuzla bolgesinde yaklasik 50 mm yadis ile mart ayi
yilin en kurak ayi iken, en yogun yagis ortalama 102 mm ile haziran ayinda goriilmektedir. Sicak ve iiman
bir iklim gorilmesine ragmen bdlgede belirgin bir yagis hakimiyeti vardir, yillik ortalama yagis 886 mm(dir.

Yillik ortalama sicaklik 11.1 °C olup, Ocak ay1 -2°C +5°C araliginda en soguk gecen aydir, temmuz ay1 15
°C ile 28°C araliginda en sicak aydir, yil boyunca ortalama sicaklik 20.5°C'dir.
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Sekil 6. Piri Reis Universitesi, a) Kuzey Dogu cephe gériintiisii, b) Gliney Bati cephe gériintiisij, c) Bati cephe
goruntlsu, d) Dogu Cephe goriintisu
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Sekil 6 verileri, malzemenin kuruma periyodunu tamamlamada zorluk ¢ekecegini gostermektedir. Nite-
kim Sekil 7den de gorildigi gibi, panellerde, bu tip atmosferik kosullarda beklenen en énemli prob-
lem olan "pas kusma” mevcuttur. Ozellikle arada kalan kuzey bati ve denize bakan giiney cephesinde yo-
gun bir sekilde olusmustur.

Sekil 7. Piri Reis Univeristesi Uygulama Ornekleri

Betona bagl ve ahsap ddseme Ustiine denk gelen panellerin uzun vadede zemini kirletmesini 6nlemek
pek mumkiin olmayacadi gibi; ¢akil, toprak ve ¢ime inen paneller zeminin yikanmasi ile kisa vadeli bir
¢6zim olarak pastan arindirilabilmektedir.

Heniiz birkac yillik bir érnek olan Piri Reis Universitesi cepheleri icin en uygun ¢6ziim yéntemi, malzemin
ylizeyinde asindirma yapmak ve kostik icine batirarak koruyucu cila uygulamak olacaktir. Bu ¢6ziim mal-
zemenin uzun vadeli olarak baska bir bakima ihtiya¢ duymamasini saglayacaktir. Sadece yiizey asindir-
masli yapildidi taktirde, kisa stirede ayni sorunla yeniden karsilagilacak ve uygulanan islemden &tiiri mal-
zeme incelmeye baslayacaktir.
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5. SONUC

Yap1 malzemesi secimi; teknik degerler, estetik kaygilar, maliyet ve ihtiyaca gore degisebilecek kisisel pa-
rametreler goz 6niinde bulundurularak gerceklestirilmelidir. Dogru tasarimi dogru malzeme belirler ve
uygulanacagi alana gore malzeme tercihi yapilmalidr.

Atmosferik korozyona dayanikli celiklerin cephe malzemesi olarak kullanilabilirligini saptamak icin, icerik
ve malzeme performans degerleri izerinde durulmustur. Sonuclar, WS ‘nin korozyon dayanimi ve daya-
niklihginin oldukga tatmin edici oldugunu gostermistir. Ancak, her ne kadar atmosfere karsi diger metal-
lerden ¢ok daha direncli oldugu anlasilsa da her iklim kosulu altinda ayni basarimi elde etmek miimkiin
degildir. WS yasayan ve kendini yenileyebilir bir malzeme olmasina ragmen, yiiksek nem ve tuz iceren kiyi
iklimi yada yiiksek SO, iceren endustriyel kosullar altinda dayaniklilik sorunu yasayabilmektedir. Bu tip at-
mosferik kosullarda, malzeme dayaniklihgini arttirmak icin, cevresel etkenler tasarima dogru sekilde en-
tegre edilmeli ve buna bagli olarak 6nlemler alinmalidir. Boylece malzemenin vadettigi servis dmriiniin,
vadettigi performansta stirdlrebilmesi saglanabilir.
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Abstract

The world wide web affects education and our live in many ways. Nowadays, web-based homework has be-
come widespread in several countries. Web-based homework systems in developing information technologies
have many advantages compared to paper-pencil homework. The use of web-based homework systems eases
the work of teachers, provides comfort to students, and ensures that parents are aware of their children’s situ-
ation. The aim of this study a new web-based homework system created (TPS teacher parent’s student system)
produce for Iraq schools. This system is divided into three sections. The first section is for teachers, teacher can
create homework, upload video to illustrate lesson, receives question from students through the chat about the
homework and the teacher can see a report of student performance. The second section is for students, student
can answer questions through the interface and can see the result immediately. Third section is for parents, par-
ents can follow their children by receiving reports about their children performance. Bootstrap contains Javas-
cript, HTML, CSS used as a framework to design web pages for TPS system. The programming process used PHP
language and MySQL as a database.

Keywords: Monitoring, TPS, Web-Based Systems

IRAKTAKi OKULLAR iCiN, WEB TABANLI EV ODEVi iZLEME SISTEMi GELISTIRME

Ozet

WWW, egitimi ve yasantimizi pek cok yonden etkilemektedir. Glinlimiizde, web tabanli 6dev bircok lilkede yaygin-
lasmustir. Gelismekte olan bilgi teknolojilerinde web tabanli édev sistemlerinin el ile yapilan (kagit —kalem kullani-
larak) bdevlere kiyasla pek cok avantaiji vardir. Web tabanli ddev sistemlerinin kullanilmasi 6gretmenlerin ¢calisma-
larini kolaylastirir, 6grencilere rahatlik saglar ve ebeveynlerin cocuklarinin durumunun farkina varmasini saglar.
Bu ¢alismanin amaci, Irak okullari icin yeni bir web tabanli 6dev sistemi (TPS 6gretmen ebeveyninin égrenci sis-
temi) olusturmaktir. Bu sistem (i¢ béliime aynimustir. ilk bélim égretmenler icindir, gretmen 6dev hazirlayabi-
lir, dersi gorsellestirmek icin icin video ytikleyebilir, édevle ilgili sohbet ederek dgrencilerin sorularini anlayabilir
ve égretmen &drenci performansi ile ilgili raporlar gérebilir. fkinci bélim érenciler icindir, grenci arayiiz araci-
ligiyla sorulari cevaplayabilir ve sonucu hemen gérebilir. Ugiincii béliim ebeveynler icindir, ebeveynler cocuklari-
nin performanslariyla ilgili raporlar alarak cocuklarini takip edebilir. Onyazilim (bootstrap), TPS sistemi icin web
sayfalari tasarlama amaciyla framework(gerceve) gibi kullanilan JavaScript, HTML, CSS dillerini ierir. Program-
lama islemi, PHP dili ve veritabani olarak MySQL kullanilmustir.

Anabhtar Kelimeler: izleme, TPS, Web tabanli sistemler
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1. INTRODUCTION

The advancement of internet such as cheapest network system of the internet network, independent
use of space, to be able to work over internet browsers without the need to install application, updates
made in practice instantly visible to everyone, no operating system and hardware obligation and can also
be used on mobile devices enabling us to develop new learning and learning techniques that cannot be
in the past, for example using simulations in teaching. Obviously, the general trend to move toward the
incorporation of computer in education [1]. One of the fields of interest is the Web-based homework. It
makes the learning process is more important to students. In addition, reducing the workload of teac-
hers and Web-based homework also improve student performance in exams [18].

Information and communication technologies play an important role in our lives. In order to prepare the
students for the future, the educational institutions should use them both for themselves and for their
students [22]. (Yasir Chaudhry and Malik 2014) argue that although technology is not a solution that can
overcome all the educational problems, today, technology has become a necessary tool to be used in
teaching processes [23]. In the knowledge society, both teachers (teaching staff and teachers) are able
to make use of information technologies while evaluating and assigning homework, and preparing stu-
dents" homework, as a necessity. In the coming years, it is expected that the teachers will transfer their
knowledge, test, homework, collection and evaluation tasks to information technology; it is possible to
say that they will carry out the tasks of guidance and motivating the students [24].

Modern day technology and placing obstacles in the way of learning new equipment branded opportu-
nity. These tools have been enhanced by the Internet [2] Publisher Wiley. Tennessee University Institute
for the feasibility study for an online learning tool, Wiley Plus is set, which is the number of students using
this equipment. [4] some studies, old traditional methods of work than student’s homework,

Homework and more positive impact.

Chua-Chow, Chauncey, and McKessock testing and online business statistics for testing the use of ho-
mework (8], [19] will be the results clearly indicate that all participants in the promotion to higher class’s
work online, and when the final letter grade decreases percent decrease Can students. In General, use
and improve the chemistry homework. Students are more likely to complete their assignments, they
are worthwhile and online homework, has recommended continuing use. Other studies, Web-based as-
signments for students showing significant differences between the original grade can be found. [10].

Whether web-based jobs lead to higher test scores or not it is good for both students and faculty. Stu-
dents receive immediate feedback; The faculty spends less time on collecting, grading, archiving and re-
cording [11]. (Bridge and Appleyard (2008) Report, 88% students in their research thought, submitted the
homework time electronically saved the time [12], [13]. (Time management) another note; is the advan-
tage of electronic operation, has the ability to design and write homework according to the needs of in-
dividual students [14]. In order to strengthen students ‘ behavior in school and classroom environment,
behavior should be supported in non-school settings. In the 21st century, the education process sup-
ports methods of removing students from memory by taking student centers and actively participating
in the learning process [XV], [16]. In this regard, homework is the most common and best extracurricular
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educational activity. All teachers frequently use homework methods and try to get students to find in-
formation rather than somewhere ready. It can be said that homework is an important position in the
education system, enabling students to strengthen and construct knowledge by enabling them to be
active in the [17] process.

Some web-based homework system has been developed that serve only to provide homework and
grade. For instance, Webwork is an open source web-based homework system that provides online ho-
mework submission and grading services. It is developed much rather for mathematical homework that
the student provides the solution online. thereby, Webwork is not suitable for all type of homework [19].

On the other side, in the web-based homework submission system developed by Hsu(HWSAM) the ho-
mework sent by the student is submitted to the instructor as a file and document hierarchy [20]. Each
homework document is collected in a relevant course file. Group submission feature has also been con-
sidered but the simple and inefficient interface of the system makes it fairly difficult to interact with the
different system. [21].

Although web-based homework system used in many countries but currently there are no school ma-
nagement programs in Iraq schools. The aim of the study, Web-based homework system (TPS Teacher
Parents Student) system produce for Iraq schools, teachers can give homework, control them, receive re-
ports about performances and students and parents can monitor homework.

2. METHODOLOGY

System is developed as a web-based homework using programming language. MySQL is used as data-
base and Bootstrap is used as a framework. In TPS system users (Teacher. Parents, Student) can register
themselves to the system. Users cannot login to the system unless have approval from the administrator.
Administrator gives approval to the users authorized to enter the system for security reasons.

MySQL is used as database and tables are connected to each other with relations. The database has been
constructed as 13 different tables. When designing the database, the draw.io online platform is used. The
tables of TPS system as shown below:

« Table parents

This table is used to keep parent’s information.

Attributes of parents table:
« Id: Itis an integer type and it is the primary key.
« S_id:ltis an integer type and it is the secondary key reference to students table.
- Name: It keeps name of parents and it is type varchar.
«  Surname: It keeps surname of parents and it is type varchar.
+  Email: It keeps email address and it is type varchar.
+ Password: It is a varchar type.

« Status: It is an integer type.
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« Table students
This table used to keep student’s information.
Attributes of students table:
« S _id:ltis an integer type and it is the primary key.
« Name: It is a varchar type.
+ Surname: It is a varchar type.
«  Email: It is a varchar type.
« Password It is a varchar type.
« Img _url: It is a varchar type.
« S _class: Itis a varchar type.
+ Status: It is an integer type.

«  Online: It is an integer type.

« Table teachers
This table used to keep student’s information.
Attributes of teacher’s table:
« Id: It is an integer type and is the primary key.

«Name: It is a varchar type.

« Surname: It is a varchar type.
«  Email: It is a varchar type.

« Password It is a varchar type.
« Img _ url: Itis a varchar type.
+ Online: It is an integer type.

+ Status: It is an integer type.

» Table chat

This table used to hold text messages of teachers and students

Attributes of chat table:
+ Id:Itis an integer type and is the primary key.
« T_id:Itis an integer type and is secondary key reference to teachers table column(id).
« S_id:Itis an integer type and is secondary key reference to students table column(s_id).
«  Message _s: It is an integer type.
+ Message_ t: Itis an integer type.
« Page_open_s:Itis an integer type.
- Page_open_t:Itis an integer type.

« Chat_ no: It is an integer type.
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Table teacher_ homework
This table used to keep information of the teacher’s homework
Attributes of teacher_ homework table
« Id: It is an integer type and is the primary key.
« Teacher_id: It is an integer type and is secondary key reference to teacher’s table column (id).
« Lesson_id: It is an integer type and is secondary key reference to lesson table column(id)
« Video_ url: It is a varchar type.
«  File_ url: Itis a varchar type.
« End _date: It is a date type.
« Create_ date: it is a date type.

«  Comment: It is a varchar type.

Table teacher_ lesson
Attributes of teacher_ lesson table
« Id:Itis an integer type and is the primary key.
« T_id:ltis an integer type and is secondary key reference to teachers table

- L_id:Itis an integer type and is secondary key reference to lesson table

Table lessons
This table used to keep information of the lesson
Attributes of lesson table:

« Id: It is an integer type and is the primary key.

«Name: It is a varchar type.

Exam table
This table used to keep information of exam
Attributes of exam table:
« Id: It is an integer type and is the primary key.
+ Lesson _id: It is an integer type and is secondary key reference to lesson table column (id).
« Teacher_id: Itis an integer type and is secondary key reference to teacher table column (id).
« Exam_time: Itis an integer type
- Create_ date: It is a date type.
« End_date: It is a date type.
« Class: It is a varchar type.

« Status: It is an integer type.
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* Question table
This table used to keep information of questions
« Id: It is an integer type and is the primary key.
«  Exam_id: It is an integer type and secondary key reference to exam table column (id).
+ Question: It is a varchar type.

« Question_ number: it is an integer type.

« Q_option table
This table used to keep information of the options for questions
Attributes of g_ option:
« Id: It is an integer type and it is the primary key.
« Question_ id: It is an integer type and secondary key reference to question table column(id)
«  Question_ option: It is a varchar type.

+ Answer: It is an integer type.

« Tables relationship:
« Student_ homework: it is relationship between students and teacher_ homework table

Attributes of student_ homework table:

« S_id:ltis an integer type and it is primary key reference to student’s table column (s_ id).
« H_id:Itis an integer type and it is primary key reference to teacher_homework table column
(id).
« Upload _date: It is date type.
« File _url: Itis varchar type.
« Score: It is varchar type.
« Student _ exam: It is relationship between students and exam table.
. Attributes of student_ exam table:
« S_id: Itis an integer type and it is primary key reference to student’s table column (s_ id).
« E_id: Itis an integer type and it is primary key reference to exam table column (id).
« Q_id:ltis an integer type.
TPS a web-based homework grant teacher the opportunity to:
« Create exams, create homework, and upload video about homework.
+ Access to see the exams and the homework they have created easily.
«  Edit, correct, add the exam and homework they have created previously.

« See students’ performance report.
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« To choose their lessons at any given time and quarter of the school year within the school
term or semester depending on their teaching groups.

- Create a chat room with their students which can take the lessons furthermore into a better
understanding.

This system, also aims to educate and empower students through the; Web-based homework system
which will help the students to enhance and achieve their goals through these following enlisted ad-
vantages:

+ Allow students to gain the opportunity to enter in for the exams that have been created by
their teachers through the same system.

+ Allow students to gain the opportunity to see the results of the exam that have been created
by their teachers through the same system.

«  Allow students to gain the opportunity to upload homework that have been created by their
teachers through the same system.

+ Allow students to gain the opportunity to see their homework results that have been created
by their teachers through the same system.

« Allow students to gain the opportunity to edit their student’s profile.
« Allow students to gain the opportunity to chat with their teacher.

within the same system; Web-based homework TPS system aims to support parents with ways on
how they could be an active part of the system, through these following enlisted advantages:

« Parents will be given the rare opportunity to see the exam results of the student their (child-
ren).

« Parents will be given the rare opportunity to also see the homework results of the student
their (children).

3. IMPLEMENTATION
3.1 Teacher System Pages
3.1.1 Teacher home page

In this page (Figure1); icons and buttons were created so that the teacher could start a quick start, cre-
ate exams, start a chat and go to the profile editing pages.
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Figure 1. Teacher home page

3.1.2 Create exam

In this page (Figure2); the teacher determines in which lesson he/she will do the exam, the duration of the
exam, the status of the exam, the date of the last participation in the exam and exam class to be opened.

TPS System

# Dashboard

vvvvvvv Select Lessons Please Enter The Exam Time Exar Status Exam Ena Date

Copyright 2017 TPS SYSTEM

Figure 2. Create exam

In this page (Figure 3); the teacher enters the first exam question, the teacher creates the first option of
the problem. The created choice of the problem is shown on the right side of the screen. When the te-
acher creates the option, he or she chooses the status to be right or wrong.
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TPS System

Add Question
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Question Questions

Create Question

Copyright 2017 TPS SYSTEM

Figure 3. Enter questions exam

3.1.3 Create homework

In this page (Figure4); the teacher can choose the lesson of the homework, upload videos and files about
the homework, determine the final upload date of the homework and write about the homework.

TPS System

Edit Homework
M Dashboard

Homework Lesson Commen c End Date

Math ~

New homework
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Figure 4. Create homework
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3.1.4 Teacher _profile

In this page (Figure5); the teacher views his / her profile. The teacher can change the profile picture and
update the password on this page. When the “Change Picture” button is clicked, a field is opened to se-
lect a new picture and the teacher can upload the new profile picture. When the “Change Password” but-
ton is clicked, the teacher is required to enter the old password and the new password. If the old pass-
word does not match the password in the database, the password is not updated.

TPS System

Figure 5. Teacher profile

3.2 Student System Pages

In this page (Figure6); the student can see the exam questions he\she has chosen and answer the ques-
tions. At the beginning of the page there is a counter, which counts down during the exam period when
the teacher has set the exam, and when the time is over, the exam ends. When the student finishes the
exam, and clicks on the “Finish Exam” button, the page is redirected to the result page.

P S r— Questions

Time : 1:59:a1

Figure 6. questions

3.2.1 Exam result

In this page (Figure?); the student can see the exam result immediately. On the left side of the page the
student sees the exam questions and the correct answers, and on the right side he / she sees the answers
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he / she gave. At the bottom of the page, the student’s total correct answers, total wrong answers and
points from the exam are included

TPS System

Exam Report
 Dashboard I

Sxams Repart

Exam Question and Answer Your Exam Question and Answer
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4-True a-True
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e
7
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12
5-True
= 10/5 = 2
1015 =2 5. False

Total True Answer: 2

Total False Answer: 1

Figure 7. Exam result

3.2.2 Chat start

student sees teachers online and offline. The student can start the conversation by clicking on the “Start
Chat” button with a teacher of his choice (Figure 8).

TPS System

A Dashboard

Teacher Surname

Copyright 2017 TPS SYSTEM

Figure 8. Chat
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4. CONCLUSION

In this study, a web-based homework (TPS teacher, student, parents) monitoring and evaluation system
developed for Iraq schools. This system was coded in php programming language, MySQL was used as
database. In order to design this system, first of all database was designed by using the draw.io online
platform, and the tables was created in the database according to the relationship between the users of
the system. By this system, teachers' workload is reduced and students’ performance in exams and in do-
ing homework is improved. Moreover, TPS system support parents, parents are aware of their children’s
situation.

The TPS system developed by the study has many advantages, not another web-based operating system.
For example, the TC test was developed in Malaysia in 2014 by using the Web-based operating system
which was developed by “the free open source software (FOSS). But the system only applies to the physics-
based secondary level operating system. The (TPS) system is suitable for all kinds of homework and can
be adapted to any type of school.

Also, a web-based homework system(HPCS) (a web-based homework and project control) was develo-
ped in 2013. In this system C# programming language was used and MySQL was used as a database.
HPCS system developed where students submit their homework and teachers grade the homework and
announces the result of the homework was tested in Sakarya University successfully. But in this system,
there is no follow-up by parents through the system. TPS includes parent as a user, where they can en-
ter to the system and view report about their children performance also in TPS system, not only home-
work, but exams can be created, correct the exam answer by the system directly. As a result, TPS system
is more complicated than other systems. TPS system has more good futures and it will help all partici-
pants in education system.
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