ISTANBUL TEKNIiK UNIiVERSITESI * BiLiSiM ENSTITUSU

MEKANSAL BILGI SISTEMLERI iCIN BULUT TABANLI,
PERFORMANSLI, ERISILEBILIRLiGI YUKSEK, YENI NESIL BiR
SISTEM TASARIMI, ALTYAPISI VE UYGULAMASI

YUKSEK LiSANS TEZI

Yiicel GULLUCE

Bilisim Uygulamalar1 Anabilim Dah

Cografi Bilgi Teknolojileri Programi

HAZIRAN 2013






ISTANBUL TEKNIiK UNIiVERSITESI % BiLiSiM ENSTITUSU

MEKANSAL BiLGI SISTEMLERI ICIN BULUT TABANLI,
PERFORMANSLI, ERISILEBILIRLiIGI YUKSEK, YENI NESIL BiR
SISTEM TASARIMI, ALTYAPISI VE UYGULAMASI

YUKSEK LiSANS TEZi

Yiicel GULLUCE
(706111007)

Bilisim Uygulamalar1 Anabilim Dah

Cografi Bilgi Teknolojileri Program

Tez Damismani: Prof. Dr. Rahmi Nurhan CELIK

HAZIRAN 2013






ITU, Bilisim Enstitiisii’niin 706111007 numaral1 Yiiksek Lisans Ogrencisi Yiicel
GULLUCE, ilgili yonetmeliklerin belirledigi gerekli tiim sartlar1 yerine
getirdikten sonra hazirladigt “MEKANSAL BILGI SISTEMLERI iCiN
BULUT TABANLI, PERFORMANSLI, ERIiSiLEBILIRLiGi YUKSEK,
YENI NESIL BiR SISTEM TASARIMI, ALTYAPISI VE UYGULAMASI”
baslikli tezini agagida imzalari olan jiiri 6niinde basari ile sunmustur.

Tez Danismani : Prof. Dr. Rahmi Nurhan CELIK ...

Istanbul Teknik Universitesi

Jiiri Uyeleri : Prof. Dr. Senol Hakan KUTOGLU ~ ....ocoooovvvie.

Biilent Ecevit Universitesi

Yrd.Do¢.Dr. Caner GUNEY e,

Istanbul Teknik Universitesi

Teslim Tarihi : 3 Mayis 2013

Savunma Tarihi: 3 Haziran 2013



v



Aileme,



vi



ONSOZ

Bu ¢alismada, mahalle ya da koy gibi lokal bir bolge haritasini barindirip, az sayidaki
son kullanicilara hizmet edebilecegi gibi, ulusal diizeyde iilke haritasi gibi yogun
icerikli haritalar1 da barmndirabilip yayinlayabilecek yeni bir Cografi Bilgi Sistemi
altyapist gelistirmek amaclanmustir.

Mevcut Cografi Bilgi Sistemleri yeni gelismekte olan sistemler oldugu igin,
kullanilan yazilim iriinlerinden ¢ogu yiiksek erisilebilirlik saglamamaktaydi. Bilgi
teknolojileri ve bulut altyapisinin giin gectikge gelismeye baslamasiyla bu teknolojik
gelismeler Mekansal Bilgi Sistemlerine de yansimaya basladi. Bu tiir teknolojik ve
giiclii sistemlerin CBS’de kullanilmaya baslanmasi, metot agisindan literature olumlu
yonde katki saglayacak, gelecege yonelik yazilimlar i¢in bir kiyaslama ve referans

kaynagi (benchmarking) niteliginde olacaktir.

Benden yardimlarini, destegini, sabrini ve bilgisini esirgemeyen degerli hocam
Prof. Dr. Rahmi Nurhan Celik’e tesekkiirii bir bor¢ bilirim.

Haziran 2013 Yiicel Giilliice
(Elektrik-Elektronik Miih.)
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MEKANSAL BILGI SISTEMLERI ICIN BULUT TABANLI,
PERFORMANSLI, ERISILEBILIRLIGI YUKSEK, YENI NESIL
BiR SISTEM TASARIMI, ALTYAPISI VE UYGULAMASI

OZET

Kurumlar arasinda mekansal veri entegrasyonu saglanilarak biitiinlesik bir Mekansal
Bilgi Sistemi altyapis1 kurulmasiyla CBS’yi bircok alanda verimli bir sekilde
kullanmak miimkiin olmaktadir. Saglam bir kurumsal Mekansal Bilgi Sistemi iginde
saglam bir sistem altyapis1 gerekmektedir. Bu yiizden bu ¢alismada kurumsal CBS
sistemi teknik altyapisinda olusabilecek sorunlar iizerinde durulmus ve ¢esitli ¢oziim
Onerileri sunulmustur.

Son on yil igerisinde bilgi teknolojileri alaninda 6nemi giin gegtikce artan konulardan
bir tanesi de mevcut bilisim sistemlerinin kullanici gereksinimlerini karsilayamadigi
durumlarin  siklasmasidir. Bunlardan bir Ornekte mevcut Mekansal Bilgi
Sistemlerinde (MBS) kullanilan ve ayakta kalma siiresi (availability period) ¢ok
yiiksek olmayan sunucu yazilimlaridir. Nasil normal bir web uygulamasi c¢aligtiran
sunuculara ¢ok kisi erismeye calistiginda, sunucu cevap veremez hale gelebiliyorsa
veya ¢okme (down) meydana gelebiliyorsa, iizerinde Mekansal Bilgi Sistemi kosan
sunuculara da ¢ok yiiklenildiginde, performans biiyiik oranda diisebilmektedir ve
cevrimici (online) sistem durma noktasina gelebilmektedir.

Bu sorunu en aza indirgeyerek, performansli ve saglam altyapili bir kurumsal
Mekansal Bilgi Sistemi entegrasyonu ic¢in bu calismada diinyaca saygmligimi
ispatlamis bir firmanin yazilim {riinleri kullanilarak bu yazilimlarin yonetim
teknikleri anlatilacaktir.

Tez caligmasinda anlatilan yazilimlarin alanlar1 asagidaki gibidir:
v" Veritaban1 ve yedeklilik
v Uygulama sunucusu
v’ Java arayiiz
v Kosturulan isletim sistemi
v Uygulama sunucusuna yiiklenen uygulama

Ayrica diger ¢alismalardan farkli olarak bu ¢alismada Mekansal Bilgi Sistemi’nin
teknik altyapisina odaklanilarak,

e Giig
e Performans

e Erisilebilirlik
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gibi hepsinin bir arada oldugu yazilim iirlinleri se¢ilip, performansli bir Mekansal
Bilgi Sistemi ortaya ¢ikarmanin metotlar: anlatilmistir.
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DESIGN OF A CLOUD SUB-STRUCTURED, HIGH PERFORMANCE,
NEXT-GENERATION, HIGH AVAILABLE GEOGRAPHIC
INFORMATION SYSTEM SUB-STRUCTURE AND ITS APPLICATION

SUMMARY

It is possible to make efficient use of Spatial Information Systems(SIS) in many
areas by providing the integration of spatial data between institutions for an
integrated SIS system. For a robust institutional SIS, powerful infrastructure is
required. So that, this study focuses on the infrastructure of institutional SIS systems
and presents a variety of solutions to technical infrastructure problems.

Information technology infrastructure is the integrated framework upon which digital
networks operate. This infrastructure includes data centers, computers, computer
networks, Database Management devices, and a regulatory system.

In information technology, infrastructure is the physical hardware used to
interconnect computers and users. Infrastructure includes the transmission media,
including telephone lines, cable television lines, and satellites and antennas, and also
the routers that transfer data between disparate transmission technologies.

In some usages, infrastructure refers to interconnecting hardware and software and
not to computers and other devices that are interconnected. However, to some
information technology users, infrastructure is viewed as everything that supports the
flow and processing of information.

Infrastructure companies play a significant role in evolving the Internet. They
influence where the interconnections are placed, where data is made accessible, and
also how much information can be carried,

In the last decade, one of the subjects ever-increasing importance in the field of
information systems is the increase in the situation of not being able to meet the user
requirements of existing information technologies.

An example of those which software are being used in current Spatial Information
Systems (SIS) with short availability periods.

When too many people tries to normal web applications, these application servers
may not answer or may crash. The case is the same for SIS. When too many people
make map requests on a SIS platform, performance of servers may greatly reduce
and online system may halt.

For instance, while working on database, many times it happens that it may come
across numerous error messages. These error messages generally crop up due to
corruption in database files.

In order to resolve the corruption in database files, one need to use some repair utility
to repair the corrupt database. Just in case the repair utility fails to repair the
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damaged and corrupt database files then must be used the last, valid, and proper file
backup to restore the valuable and precious data.

However, in case of unavailability of a proper file backup, one must use a
professional and proficient database repair tool to repair the damaged and corrupt
database files.

Considering a real life scenario wherein as a database user performing certain
operations on the table. Owing to power outage, the computer system shuts down.
On restarting the computer system, it is found that the tables have become damaged
and corrupt. In this situation, one must use a repair utility to repair the damaged and
corrupt database files. However, this repair utility fails to repair the corrupt database
files and displays the following error message instead:

“Microsoft Office was unable to completely repair the ‘|’ table and deleted some
Memo, OLE Object, or Hyperlink field values. To recover the data, restore from
backup copy of the database. Note that the data in the deleted field may have been
damaged by a bad sector on your disk. For more information on checking the disk’s
surface, files, and folders for errors, it is recommended to search the Windows Help
index for ‘checking for disk errors’”

|

The aforementioned error message occurs owing to corruption in database files. In
order to resolve corruption, it is needed to use a professional and efficient Repair
Database tool to repair the damaged and corrupt database files.

Some other database repair tool compares 2 databases (reference [’corrupted”] and
target), and updates the target database so it has the same structure as the reference

database by doing the following:

o Adds missing tables, or repairs them to have the same engine type and charset

e Adds missing fields or repairs them

o Removes inconsistent data from tables that have broken foreign key
references

e Adds missing foreign keys and indexes

A typical use case for this tool is to fix the database of an existing Magento
installation that has some of the errors mentioned above.

As can be seen when a problem occurs in database side, everything gets complicated.

In order to minimize this problem and to create a high performance and robust sub-
structure for the integration of institutional SIS, management techniques of a
company's software products having worldwide reputation are going to be described
in this study.

Areas of the software described in this thesis are as follows:
v" Database and redundancy
v Application server

v" Java interface
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v" Operating system
v" The application installed on application server.

In addition, compared to other studies, software products comprising all of the
features such as

e Power
e Performance
e Availability

are going to be preferred in this study and methods of creating a high performance
Spatial Information System are going to be explained by focusing on technical
infrastructre of SIS.
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1. GIRIS

Giliniimiizde Mekansal Bilgi Sistemi (MBS) ile ilgili olarak c¢esitli tanimlar
mevcuttur. Mekansal Bilisim Inisiyatifi Dernegine ait olan “Kurumsal CBS” adli
makalede CBS, “cok kullanicili bir organizasyonda kullanicilarin mekansal verileri
ve diger iligkisel verileri yonetmek, paylasmak, ¢esitli gereksinimleri karsilamak ve
hizmetleri saglamak ic¢in veri olusturmak, diizenlemek, bilgi analizini saglamak,

gorsellestirmek ve yayinlamak i¢in ortak bir altyap1” olarak tanimlanmstir.[1-3]

Gazi Universitesi 6gretim iiyelerinin katkilartyla hazirlanmis bir web sitesine gore
ise CBS; “konuma dayal1 gézlemlerle elde edilen grafik ve grafik-olmayan bilgilerin
toplanmasi, saklanmasi, islenmesi ve kullaniciya sunulmasi islevlerini biitiinliik

icerisinde gerceklestiren bir bilgi sistemi” olarak tanimlanmaktadir.[1]

Bu ¢alismada Mekansal Bilgi sistemlerinin teknik altyapisindaki sorunlar irdelenip
giinlimiiz teknolojisine uygun, performansli bir altyapi iyilestirmesi Onerilmistir.
Olusturulan bu altyapi, halihazirda bulunan dijital bir Diinya haritas1 ile entegre
edilerek Java ara yiize sahip bir internet sayfasi aracilifiyla internet iizerinden

yayinlanmasi saglanmistir.

Sekil 1.1° de goriildiigii gibi bu ¢alisma 5 boliimden olusmaktadir: ilki mekansal
bilgi iceren veritabamdir, Ikincisi, veritabanindaki mekansal veri ile son kullanict
arasindaki bag1 kuran uygulama sunucusu katmanidir. Ugiinciisii ise, son kullanicinin
haritalar1 goriip veritabanindan sorgu yapabilmesine olanak taniyan Java uygulama
ara yizidiir (Java API). Dordiinciisii ise tiim bu islemlerin kosturulup yonetildigi
isletim sistemidir. (Linux OS) Besincisi de veritabanina yiiklenmis harita bilgileri ve
mekana bagli diger bilgilerin yayinlanmasimi saglayan, uygulama sunucusuna

yerlestirilmis (deploy) gelismis bir Java uygulamadir.



Weh Tarayicisi

Mekansal Veritabam

Sekil 1.1: Mekansal Bilgi Sistemi ana mimarisi.

1.1 Tezin Amaci

Bu calismanin ana amaci mevcut Mekansal Bilgi Sistemi altyapisinin ¢okme
thtimalini minimize, ayakta kalma siiresini ise maksimize eden giiniimiiz
teknolojisine uygun, gii¢lii, performansl, bulut altyapili, erisilebilirligi ytliksek yeni
bir sistem altyapist olusturmaktir. Boylelikle 7/24 kesintisiz hizmet verebilen

¢evrimici (online) bir sistem ortaya ¢ikarilmis olacaktir.

1.2 Literatiir Arastirmasi

Mekansal Bilgi Sistemi deyince genel olarak akla ilk gelen, elektronik ortamdaki

sayisal haritalar {izerinde mekana dayal1 sorgulamalardir; en yakin eczane nerede, su



bolgede kag¢ kisi yasiyor, bu bolgedeki agaclarin cinsi nedir, vb. Literatiir
taramasinda yapilan calismalarin genellikle Mekansal Bilgi Sistemi uygulamalari,
sayisal haritalar tizerinde sorgulamalar yapma gibi konular {izerine yogunlastig
goriilmekte ve iilkemizde Mekansal Bilgi Sisteminin iizerinde ¢alistig1 sistem altyap1
donanim ve yazilimlarini irdeleyen herhangi bir akademik c¢alismaya yapilan
incelemeler sonucuna ulasilamamistir. Bu tiir teknik calismalar daha ¢ok gelismis
Uzakdogu iilkelerinde yapilmaktadir. Bu yapilan c¢alismalar da genellikle
veritabaninin performansi ve kullanilan uygulamaya odaklanmistir. Oysaki bir bilgi
sisteminin dayanaklili§i ve performansi, o sistemi olusturan bdliimler igerisinde en
zayif olan1 kadardir. Bu yiizden tiim sistem ve bolimleri bir biitiin olarak

incelenmelidir.

Zhang ve digerleri(2005), Oracle Spatial ve ArcSDE ticari yazilimlarini kiyaslamis

ve 1yi-kotll yonlerini tartigmustir. [4]

Kwan ve digerleri (2002) bir Cografi Bilgi Sisteminde ¢dkme ihtimalini yaratan
sistem boliimlerinin istatistiklerini bilgi olarak vermektedir ve Oracle spatial

iriinlerinin performanslt oldugu belirtilmektedir.[5]
1.3 Hipotez

24 saat hizmet veren canli sistemlerde ayakta kalma siiresi dnemli bir yere sahiptir.
Sistemsel boliimlerden ya da yazilimsal boliimlerden herhangi birinde aksama,
komple bir sistemin duraksamasina neden olacagi icin, biitlin boliimlerde en

dayanakli yazilimlar ve donanimlar secilmelidir.

Kwan ve digerlerinin (2002) yaptiklar1 ¢caligmada bir sistemin ¢aligmasinda problem

olusturma ihtimali olan sistem boliimleri ve istatistikleri su sekilde verilmistir: [5]
e Veritabani(%27),
e ‘Network’(%?25),
e Uygulama sunucusu(%23),
e  Web sunucusu(%?20).

Bu calismada donanimsal anlamda Istanbul Teknik Universitesi Teknokent’inde

bulunan performansli sunucu sistemi olanaklarindan yararlanilmistir.



Bu calisma kapsaminda yazilimsal problemlerin ¢6ziimii i¢in diinyada bir¢ok firma
yazilim iretmektedir; bununla beraber veritabani ve uygulama sunucusu alaninda
triinleri ylike en dayanikli ve ayakta kalma siiresi yiiksek (%99<) olan, diinyaca
sayginligini ispatlamis firmalardan birinin yazilim iirlinleri seg¢ilmistir. Boylelikle
saglam bir kurumlar aras1 Mekansal Bilgi Sistemi entegrasyonu icin “yeni nesil,
giiclli, performansli, bulut tabanli, erisilebilirligi yliksek yeni bir Mekansal Bilgi

Sistemi altyapis1” ortaya ¢ikarilmistir.



2. YONTEM

Planlanan ¢alismada arastirma, deneme ve gelistirme olarak 3 asama bulunmaktadir.

Arastirma:

Bu calismada kullanilan profesyonel iirtinlerin kullanim sekilleri, kullanim alanlari,

entegrasyonu ve verimliligi detayl1 bir sekilde arastirilmistir.
Deneme:

Calisma icin gerekli egitim ve arastirmalardan sonra adi gegen tiim bu bes boliimde
kullanilmasina karar verilen yazilimlar Ulusal Yiiksek Basarimli Hesaplama Merkezi
(UYHEM) sunucularina kurulmast planlanmistir fakat UYHEM’de yapilan yogun
calismalardan 6tiirli bu calisma i¢in yeterli donanimsal kaynak saglanamadigi icin
calisma icin gereken donanim ve yazilim kaynaklarinin baska kurumdan kullanilmasi

tercih edilmistir. Dolayisiyla tiim 5 sistem ITU Teknokent’te ayag: kaldirilmistir.

Calismada sistemlerin entegrasyonu oncesi her bir sistem tek baslarina 6zellikleri
denendikten sonra birbiriyle haberlesmesi icin gerekli denemeler ve ag (network)
ayarlar1 yapilmistir. Daha sonrada mekansal ozellikleri ilave edilip bir Mekansal

Bilgi Sistemi uygulamasina doniistiiriilmesi i¢in testler yapilmstir.

Gelistirme:

Sekil 2.1 sistem diyagraminda goriildiigii gibi 7/24 hizmet verebilecek olan bu
cevrimici sistem 5 boliimden olusacak sekilde gelistirilmistir. Tlki mekansal bilgi
iceren, yedekli veritabanlaridir. Veritabaninda yedekliligin amaci, bir sunucu
coktiiglinde diger sunucunun hizmet vermeye devam etmesini saglamaktir. Bu da
yiiksek erisilebilirligi (high-availability) arttirmaktadir. Veritabaninda yedeklilik i¢in
iki makinenin de iletisim kurabilecegi ortak paylagimli bir disk gereklidir. Bu
gereksinimde iizerinde ‘Openfiler’ isletim sistemi olan bir sunucu ile karsilanmistir.
Ikincisi, veritabanindaki mekéansal veri ile son kullanici arasindaki bag kuran

uygulama sunucusu katmanidir. Uygulama sunucusunda olusturulan sanal Java
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Sekil 2.1: Mekansal Bilgi Sistem Diyagrami.

sunucularin ayakta kalma siiresinde kesinti olmamasi i¢in sunucular ‘cluster’ yapida
tasarlanmigtir. Daha sonra da Java harita goriintiileme uygulamasi yiiklenmistir.
Ugiinciisii ise, son kullanicinin haritalar1 gériip veritabanindan sorgu yapabilmesine
olanak taniyan Java uygulama arayliziidiir. Dordiinclisii ise tiim bu islemlerin
kosturulup yonetildigi isletim sistemidir. Besincisi de veritabanina yiiklenmis harita
bilgileri ve mekana bagli diger bilgilerin yayinlanmasimi saglayan, uygulama

sunucusuna yerlestirilen gelismis bir Java uygulamasidir.
Bu bes boliim asagidaki sekilde siralanabilir:

v" Kosturulan isletim sistemi

v Veritabani

v Uygulama sunucusu

v Java arayiiz

v" Uygulama sunucusuna yiiklenen uygulama



Calismada haritalarin sisteme tanitilip, yazilim tirlinlerin birbirleriyle sorunsuz

haberlestirilmesi saglanmistir.

Hedeflenen canli sistemin mimarisinde ‘dagitik mimari’ kullanilmistir. Kullanimina
karar verilen her bir sunucu baska makineye kurulmustur. Kullanilan isletim
sisteminin Linux olmasi ile uzak veritabanindaki haritalar performansh bir sekilde
araylizde sorgulanabilmektedir ~ve onlarin {izerinde interaktif islemler

yapilabilmektedir.

Bu ¢alismada veritaban1 yedekliliginden baslanarak haritalarin internet portalindan

gosterilmesine kadar sirasiyla:
e Veritabani yedekliligi
e Veritabani yonetimi
e Orta katman ¢oziimi
e Uygulamalar

hakkinda detayl bilgiler yer almaktadir.






3. VERITABANI YEDEKLILIGI

3.1 Sanal Depolama Sunucusu ve Ozellikleri

Olusturulacak Mekansal Bilgi Sisteminde yliksek erisilebilirlik (high availability)
hedeflendigi i¢in mekansal verilerin tutulacagi veritabani, yedekli yapida yani iki
‘node’lu ‘cluster’ yapisinda olacaktir. Sayet veritabani sunucularindan biri ¢aligmaz
hale gelirse ‘cluster’ yapisindaki diger veritabani sunucusu hizmet vermeye devam
edecektir. Bunun i¢in bu iki veritabaninin ortak olarak kullanacagi bir bellege ihtiyag
vardir. Bu ihtiyaci veri merkezlerinde ‘storage’ olarak isimlendirilen depolama
aygitlart gidermektedir. ‘Storage’lar ¢ok pahali sistemlerdir. Bu ¢alismadaki
sistemimizde bulut altyapisina uygun bir sanal ‘storage’ olusturulmustur. Bu da

‘Opentfiler’ isimli iicretsiz agik kodlu isletim sistemi ile yapilmistir.

‘Openfiler’, a§ iizerinden veri depolama hizmeti sunan ve yoOnetimi bir web
arayiiziinden gerceklestirilen bir Linux isletim sistemidir. ‘Openfiler’, NAS

(Network Attached Storage) hizmetinden yararlanilmasini saglar. [6]

Sekil 2.2°de goriildiigii gibi bilgi teknolojilerinde tiim sistemlerin basit isleyis sekli
bu sekildedir. Sistemler ‘switch’ araciligiyla bir ‘private network’ (yerel ag)’ a
baglanarak kendi iclerinde haberlesirler. Bu yerel ag, dis diinyaya acilirken ise her
kurumun kendisine gore yapilandirmis oldugu yazilimsal ya da donanimsal bir
giivenlik duvar1 kontroliiyle disariya acilir. Boylece ataklara karsi gilivenlik
saglanmis olur. Dis diinyadaki bir sistem yerel bir aga baglanacagi zaman ise kendi

bilgisayarindan VPN (Virtual Private Network) yaparak erisebilir.

Ornegin bu sistemde ‘Openfiler’ isletim sistemi, 192.168.2.50 IP adresiyle yeni bir
sanal sunucuya kurulmustur. Bu IP bir ‘private IP’ oldugu icin internetten erigimi

olanaksizdir. Sadece yerel agdaki bir makine bu IP’ye erisebilir.
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Sekil 2.2: Sistemin internete erigimi.

‘Opentfiler’ ara yuz erisimi:

‘Openfiler’ ara yiiziine yerel agda bulunan her hangi bir bilgisayar ile

https://192.168.2.50:446 adresi iizerinden varsayilan olarak

Username: openfiler
Password: password

kullanict bilgileriyle giris yapilabilir.

= ‘Openfiler’ konfigiirasyon ayarlar1 Ek A.1’de verilen adimlar sirasiyla takip

edilerek yapilabilir.
3.2 Her Bir Linux ‘RAC’ Sunucu i¢in ‘Raw Disk’ Tamitilmasi

Linux’ta sanal sunucularin tanitilmast Linux komutlariyla olmaktadir. “iscsiadm”
komutu ve opsiyon parametreleriyle IQN numarasi kesfedilir. Daha sonra ‘ISCSI’

komutuyla sisteme tanitilir.

Linux terminaline yazilan komutlar agagidaki sekildedir:

[root@localhost ~]# iscsiadm -m discovery -t sendtargets -p 192.168.2.50 |
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https://192.168.2.50:446/

Starting iscsid: [ OK ]

192.168.2.50:3260,1 iqn.2006-01.com.openfiler:tsn.cb50d619fa0b
10.20.3.94:3260,1 1iqn.2006-01.com.openfiler:tsn.cb50d619fa0b

[root@]localhost ~]# iscsi -m node -T iqn.2006-01.com.openfiler:tsn.cb50d619fa0b -
p 192.168.2.50 -1

bash: iscsi: command not found

[root@localhost ~# iscsiadm -m node -T iqn.2006-
01.com.openfiler:tsn.cb50d619fa0b -p 192.168.2.50 -1 J

Logging in to [iface: default, target: iqn.2006-01.com.openfiler:tsn.cb50d619fa0b,
portal: 192.168.2.50,3260] (multiple)

Login to [iface: default, target: iqn.2006-01.com.openfiler:tsn.cb50d619fa0b, portal:
192.168.2.50,3260] successful.

[root@localhost ~]# fdisk —1

Disk /dev/sda: 85.9 GB, 85899345920 bytes

255 heads, 63 sectors/track, 10443 cylinders

Units = cylinders of 16065 * 512 = 8225280 bytes
Sector size (logical/physical): 512 bytes / 512 bytes
I/O size (minimum/optimal): 512 bytes / 512 bytes
Disk identifier: 0x0002bb7d
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Device Boot  Start End Blocks Id System
/dev/sdal * 1 64 512000 83 Linux
Partition 1 does not end on cylinder boundary.

/dev/sda2 64 10444 83373056 8e Linux LVM

Disk /dev/mapper/vg_centosdb2-lv_root: 53.7 GB, 53687091200 bytes

255 heads, 63 sectors/track, 6527 cylinders

Units = cylinders of 16065 * 512 = 8225280 bytes
Sector size (logical/physical): 512 bytes / 512 bytes
I/O size (minimum/optimal): 512 bytes / 512 bytes
Disk identifier: 0x00000000

Disk /dev/mapper/vg_centosdb2-lv_swap: 4227 MB, 4227858432 bytes
255 heads, 63 sectors/track, 514 cylinders

Units = cylinders of 16065 * 512 = 8225280 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/O size (minimum/optimal): 512 bytes / 512 bytes

Disk identifier: 0x00000000

Disk /dev/mapper/vg_centosdb2-lIv_home: 27.5 GB, 27455913984 bytes
255 heads, 63 sectors/track, 3337 cylinders

Units = cylinders of 16065 * 512 = 8225280 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/O size (minimum/optimal): 512 bytes / 512 bytes

Disk identifier: 0x00000000

Disk /dev/sdb: 409.6 GB, 409565396992 bytes
255 heads, 63 sectors/track, 49793 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes
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Sector size (logical/physical): 512 bytes / 512 bytes
I/O size (minimum/optimal): 512 bytes / 512 bytes
Disk identifier: 0x3a9d4347

Device Boot  Start End Blocks Id System
[root@localhost ~]# vi /etc/udev/rules.d/60-raw.rules J
[root@]ocalhost ~]# udevadm trigger

[root@localhost ~]# raw —qa

/dev/raw/raw1: bound to major 8, minor 16

Boylece ‘database-cluster’ yapilmasi i¢in gereken sanal depolama, 2 sunucuya da

tanmitilmustir.
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4. VERITABANI YONETIMIi

Bu béliimde, veritabani yedekliligi i¢in 5. boliimde anlatilmis olan paylastirilmis
diskleri kullanarak, ‘cluster’ mimarisinde olacak sekilde veritaban1 kurulumu
anlatilacaktir. Amag, mekansal ve mekansal olmayan MBS verilerinin burada
tutulmasidir. Veritabani yazilimi olarak, performans yiiksekligi ve mekansal (spatial)
ozellikleri desteklemesinden dolayr ‘Oracle 11g RAC’ tercih edilmistir. Bu
kurulumun yapilmas: i¢in Oncelikle bir makineye ‘Oracle Grid’ kurulur, ardindan

sistem lizerine veritabani kurulumu gerceklesir.

Isletim sistemi olarak iicretsiz ve acik kaynakli oldugu i¢in Linux Centos 6.3 tercih

edilmistir.

Public Network

public (eth() public {ethﬂ

- Private Network !

Sunucu 1 Sunucu 2

Pavlasimh Disk

Sekil 4. 2: ’Cluster’ veritaban1 mimarisi.

Sekilde 4.1°de goriildiigli gibi Mekansal Bilgi Sistemi mimarisi iizerinde Linux
Isletim Sistemi kosan 2 makine bulunacaktir. Bu makineler cluster mimarisinde

olacaklar1 i¢in paylastirilmis diski ortak olarak kullanacaklardir.

‘Oracle RAC’ kurulumuna baslanmadan 6nce sistem hakkinda bazi teknik bilgiler

vermek gerekirse,
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Veritabaninda olacak her makinede 2 adet ethernet karti bulunmak
zorundadir.

Iki sunucu, Centos isletim sistemi ve ‘Oracle RAC’ iiriinlerinin hepsi 64
bit’tir.

Bu boliimde Oracle ve ‘Oracle-Base web’ sayfalari referans olarak alinmustir.
Oracle’in egitim amach sistemindeki IP konfigurasyonu ile bu ¢alismadaki IP
konfigiirasyonu  asagidaki gibidir. Boylece Dbizim sistemimizdeki
konfigiirasyon ile Oracle’in konfiglirasyonu arasindaki farkliliklar

incelenebilir.[6-7]

Bu ¢aligmadaki makinelerin IP konfigurasyonu asagidaki tabloda verildigi gibidir:

Cizelge 6.1: Bu calismadaki makinelerin IP konfigilirasyon tablosu.

Public IP Adresleri Private IP Adresleri
racl-
192.168.3.21 racl.localdomain 192.168.2.21 | priv.localdomain
rac2-
192.168.3.22 rac2.localdomain 192.168.2.22 | priv.localdomain
Virtual IP Adresleri SCAN IP Adresleri
racl-
192.168.3.23 vip.localdomain 192.168.3.25 |scan.localdomain
rac2-
192.168.3.24 vip.localdomain 192.168.3.26 | scan.localdomain
192.168.3.27 |scan.localdomain

‘Oracle-Base’ web sayfasinda yapilan ¢alismadaki makinelerin IP konfigiirasyonuda

asagidaki tabloda verildigi gibidir:
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Cizelge 6.2: ‘Oracle-Base’ web sayfasinda yapilan calismadaki makinelerin IP
konfigiirasyon tablosu.

Public IP Adresleri Private IP Adresleri
0l6-112- 0l6-112-racl-
192.168.0.111 racl.localdomain 192.168.1.111 | priv.localdomain
Ol6-112- 0l6-112-rac2-
192.168.0.112 rac2.localdomain 192.168.1.112 | priv.localdomain
Virtual IP Adresleri SCAN IP Adresleri
0l6-112-racl- 0l6-112-
192.168.0.113 vip.localdomain 192.168.0.115 |scan.localdomain
0l6-112-rac2- ol6-112-
192.168.0.114 vip.localdomain 192.168.0.116 |scan.localdomain
0l6-112-
192.168.0.117 |scan.localdomain

4.1 Yiikleme paketleri

2 adet Linux Centos 6.3 isletim sistemlerini kurup IP konfigilirasyonunu yaptiktan
sonra ‘Cluster’ veritaban1 i¢in Linux konsolu fiizerinden bazi gerekli paket
kurulumlarinin yapilmas: ve bazi kod parcalarinin manuel olarak eklenmesi
gerekmektedir. Bu kurulumlar iki makinede de yapilmasi gerekmektedir yalmiz ilk
makinede ‘RAC1’ olarak yazilan yerlere diger makinede ‘RAC2’ olarak degistirilip
eklenmesi gerekmektedir.

Kurulum paketlerinin isimleri ve kurulmasi i¢in gereken kodlar asagida verilmistir:
#yum update
#rpm -Uvh binutils-2.* J

#rpm -Uvh compat-libstdc++-33*
#rpm -Uvh elfutils-libelf-0.*
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#rpm -Uvh libaio-0.*

#rpm -Uvh libaio-devel-0.*

#rpm -Uvh sysstat-9.*

#rpm -Uvh glibc-2.*

#rpm -Uvh glibc-common-2.*

#rpm -Uvh glibc-devel-2.* glibc-headers-2.*

rpm -Uvh ksh-2*

#rpm -Uvh make-3.*

#rpm -Uvh libgce-4.*

#rpm -Uvh libstdc++-4.*

rpm -Uvh libstdct++-4.*.1686*

#rpm -Uvh libstdc++-devel-4.*

#rpm -Uvh gcc-4.*x86 64*

#rpm -Uvh gce-c++-4.*x86 64*

#rpm -Uvh --allfiles elfutils-libelf-0*x86 64* elfutils-libelf-devel-0*x86 64* J
#rpm -Uvh elfutils-libelf-0*1686* elfutils-libelf-devel-0*1686* J
#rpm -Uvh libtool-1td1*i686*

#rpm -Uvh ncurses*1686*

#rpm -Uvh readline*1686*

#rpm -Uvh unixODBC* J

e "/etc/sysctl.conf" dosyasina asagidaki konfigiirasyon eklenmelidir:

fs.aio-max-nr = 1048576

fs.file-max = 6815744

#kernel.shmall = 2097152

#kernel.shmmax = 1054504960

kernel.shmmni = 4096

# semaphores: semmsl, semmns, semopm, semmni
kernel.sem = 250 32000 100 128

net.ipv4.ip_local port range = 9000 65500
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net.core.rmem_default=262144
net.core.rmem_max=4194304
net.core.wmem_default=262144

net.core.wmem_max=1048586
e Kernel parametrelerinin degistirlmesi i¢in asagidaki kod ¢alistirilir:
/sbin/sysctl —p

e '"/etc/security/limits.conf" dosyasina asagidaki kod pargasi eklenir:

oracle soft nproc 2047
oracle hard nproc 16384
oracle soft nofile 4096
oracle hard nofile 65536
oracle soft stack 10240

e "/etc/pam.d/login" dosyasina agsagidaki kod parcasi eklenir:

session required pam_limits.so

e Kullanicilar ve kullanict gruplart olusturulur:

groupadd -g 1000 oinstall
groupadd -g 1200 dba
useradd -u 1100 -g oinstall -G dba oracle

passwd oracle

4.2 Diger Yiiklemeler
e "oracle" kullanicisi i¢in bir sifre olusturulur:
passwd oracle
e Oracle Grid yazilimi igerisindeki cvuqdisk paketi kurulumu yapilir:

19



cd /[Grid yazilim1 yolu]/grid/rpm
rpm -Uvh cvuqdisk* J

e "/etc/hosts" dosyasina asagidaki IP konfigurasyonu eklenerek tanitilir:

127.0.0.1 localhost.localdomain localhost
# Public

192.168.2.21 racl.localdomain racl
192.168.2.22 rac2.localdomain rac2

# Private

192.168.3.21 racl-priv.localdomain racl-priv
192.168.3.22 rac2-priv.localdomain rac2-priv
# Virtual

192.168.2.23 racl-vip.localdomain racl-vip
192.168.2.24 rac2-vip.localdomain rac2-vip
192.168.2.25 rac3-vip.localdomain rac3-vip

# SCAN

192.168.2.25 scan.localdomain scan
192.168.2.26 scan.localdomain scan
192.168.2.27 scan.localdomain scan

e Selinux’u permissive yapilmasi i¢in bu kod ¢alistirilmalidir:
SELINUX=permissive «l
e Giivenlik duvarinin engel olmamasi i¢in bu kod ¢alistirilmalidir:

service iptables stop

chkconfig iptables off

e Makineler arasinda saat senkronizasyonunun yapilmasi i¢in bu kod

calistirilmalidir:

service ntpd stop

Shutting down ntpd: [ OK ]
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chkconfig ntpd off
mv /etc/ntp.conf /etc/ntp.conf.orig

rm /var/run/ntpd.pid

e NTP kullanilmasi igin "/etc/sysconfig/ntpd" dosyasina bu kod eklenmelidir:
OPTIONS="-x -u ntp:ntp -p /var/run/ntpd.pid"

e NTP servisi yeniden baglatilir:
service ntpd restart

e Oracle klasorlerinin olusturulmasi ve okuma-yazma yetkilerinin verilmesi:

mkdir -p /u01/app/11.2.0.3/grid
mkdir -p /u01/app/oracle/product/11.2.0.3/db_1 J
chown -R oracle:oinstall /u01

chmod -R 775 /u01/ 4

e ‘oracle" kullanicist olarak oturuma acilir ve "/home/oracle/.bash profile"

dosyasinin altina asagidaki kodlar eklenir:

# Oracle Settings
TMP=/tmp; export TMP
TMPDIR=$TMP; export TMPDIR

ORACLE_HOSTNAME=o0l6-112-racl.localdomain; export
ORACLE _HOSTNAME

ORACLE _UNQNAME=RAC; export ORACLE UNQNAME

ORACLE BASE=/u01/app/oracle; export ORACLE BASE

GRID HOME=/u01/app/11.2.0.3/grid; export GRID HOME

DB _HOME=$ORACLE BASE/product/11.2.0.3/db_1; export DB_ HOME
ORACLE _HOME=$DB HOME; export ORACLE HOME

ORACLE SID=RACI; export ORACLE SID

ORACLE TERM=xterm; export ORACLE TERM

BASE PATH=/usr/sbin:$PATH; export BASE PATH
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PATH=$SORACLE HOME/bin:$BASE PATH; export PATH

LD LIBRARY PATH=$ORACLE HOME/lib:/lib:/usr/lib; export
LD LIBRARY PATH

CLASSPATH=$SORACLE HOME/JRE:SORACLE HOME/jlib:SORACLE HOME
/rdbms/jlib; export CLASSPATH

if [ SUSER = "oracle" ]; then
if [ SSHELL = "/bin/ksh" ]; then
ulimit -p 16384
ulimit -n 65536
else
ulimit -u 16384 -n 65536
fi
fi

alias grid_env='". /home/oracle/grid_env'

alias db_env=". /home/oracle/db_env'

e "/home/oracle/grid _env" dosyasi olusturulur ve agagidaki script eklenir:

ORACLE_SID=+ASMI; export ORACLE_SID
ORACLE_HOME=$GRID_HOME; export ORACLE_HOME
PATH=$ORACLE_HOME/bin:$BASE PATH; export PATH

LD LIBRARY PATH=$ORACLE HOME/lib:/lib:/ust/lib; export
LD LIBRARY PATH

CLASSPATH=SORACLE HOME/JRE:SORACLE HOME/jlib:3ORACLE HOME
/rdbms/jlib; export CLASSPATH

e "/home/oracle/db _env" dosyasi olusturulur ve asagidaki script eklenir:

ORACLE_SID=RAC]I; export ORACLE_SID
ORACLE_HOME=$DB_HOME; export ORACLE_HOME
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PATH=$ORACLE_HOME/bin:$BASE PATH; export PATH

LD LIBRARY PATH=$ORACLE HOME/lib:/lib:/ust/lib; export
LD LIBRARY PATH

CLASSPATH=$SORACLE HOME/JRE:SORACLE HOME/jlib:SORACLE HOME
/rdbms/jlib; export CLASSPATH

e '"/home/oracle/grid env" calistirildifinda ortamlar arasi geg¢is miimkiin

olmalidir;

$ grid env

$ echo SORACLE HOME
/u01/app/11.2.0.3/grid

$ db_env

$ echo SORACLE HOME
/u01/app/oracle/product/11.2.0.3/db 1
$

e 2 makine de artik yeniden baslatilmalidir:

shutdown -r now

Gerekli paket yiiklemeleri yapilmistir artik ‘Oracle RAC’ olusturulma adimlarina
gecilebilir. Bunun i¢in 6ncelikle ‘Oracle Grid’ yaziliminin yapilandirilmasi
gerekmektedir.
= Grid Altyapr Yaziliminin olusturulmasi i¢in gereken adimlar Ek A.2’ de
verilmistir.

Daha sonra ise Oracle Veritabani olusturulmasi i¢in gereken adimlara gegilir.

= Oracle veritabani1 yazilimimin olusturulmasi i¢in gereken adimlar EK A.3’ te

verilmistir.

4.3 ‘Oracle RAC’ Veritabani Durumu Kontrolii

e ‘RAC’ durumunu dgrenmenin birgok yolu vardir. Ornegin, srvctl komutu,

mevcut konfiglirasyonu ve ‘RAC’ durumunu ekrana basar.
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$ srvetl config database -d RAC
Database unique name: RAC
Database name: RAC

Oracle home: /u01/app/oracle/product/11.2.0.3/db 1
Oracle user: oracle

Spfile: +DATA/RAC/spfileRAC.ora
Domain: localdomain

Start options: open

Stop options: immediate

Database role: PRIMARY
Management policy: AUTOMATIC
Server pools: RAC

Database instances: RAC2,RACI1
Disk Groups: DATA

Mount point paths:

Services:

Type: RAC

Database is administrator managed
$ srvctl status database -d RAC J

Instance RACI1 is running on node 0l6-112-racl

Instance RAC2 is running on node o0l6-112-rac2

$

e VSACTIVE INSTANCES komutu yine suanki RAC durumu hakkinda bilgi

verir.

$ sqlplus / as sysdba

SQL*Plus: Release 11.2.0.3.0 Production on Tue Sep 27 22:20:14 2011
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Copyright (c) 1982, 2011, Oracle. All rights reserved.

Connected to:

Oracle Database 11g Enterprise Edition Release 11.2.0.3.0 - 64bit Production

With the Partitioning, Real Application Clusters, Automatic Storage Management,
OLAP,

Data Mining and Real Application Testing options

SQL> SELECT inst name FROM v$active instances; I

INST NAME

ol6-112-racl.localdomain:RAC1
0l6-112-rac2.localdomain:RAC2
SQL>

e Eger Enterprise Manager konfigiire edilmigse, Sekil 4.2°deki gibi ‘RAC’

durumu ve su anki duruma https://racl.localdomain:1158/em URL’si ile bir

tarayici lizerinden ulagilabilir.
4.4 Veritaban1 Mekansal Eklentisinin Yiiklenmesi

Mekansal verilerin bir veritabanina yliklenebilmesi icin veritabaninin bu 6zelligi
desteklemesi gerekmektedir. Mevcut teknolojideki diger iirlinlere gore performans
ozelliklerinin daha iistiin olmasi i¢in Oracle veritabani tercih edildiginden dolay1 bu
veritabanina mekansal oOzellik eklentisi olan ‘Oracle Spatial’da yliklenecektir.

‘Oracle Spatial 11g’ yliklenmesi i¢in gereken kodlar asagidadir.

Adim 1: ‘Oracle Spatial’ kurmak i¢in SYSDBA ayricaliklariyla SYS ya da SYSTEM

hesabi ile veritabanina baglanilir.

Adim 2: ‘Oracle Spatial’ kurmak i¢in JVM, ‘Oracle intermedia’ ve Oracle XML
yazilimlart kurulumu sarttir. Bu iirlinlerin kurulu olup olmadigmi test etmek icin

asagidaki SQL kodlar1 ¢alistirilir:

SQL> SELECT comp _id, version, status FROM dba_registry
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2 WHERE comp id IN (‘(JAVAVM','ORDIM','XDB'")
3/d

COMP_ID VERSION STATUS

ORDIM 11.2.0.1.0 VALID
XDB 11.2.0.1.0 VALID
JAVAVM 11.2.0.1.0 VALID
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Sekil 4.2: Oracle Enterprise Manager ekrani.
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Adim 3: ‘Oracle Spatial’ kurmadan 6nce MDSYS kullanicisinin tanimli olmasi

gerekmektedir, bunu dogrulamak i¢in asagidaki komut ¢alistirilir:

SQL> select username from dba_users
2 where username like MD%'

3/4d

USERNAME

MDSYS
MDDATA

-- If the user does not exist then create the user

SQL> CREATE USER mdsys IDENTIFIED BY <password> DEFAULT
TABLESPACE sysaux ACCOUNT LOCK J
2/d

Adim 4: ‘Oracle Spatial’ kurulumu i¢in asagidaki ‘script’ler calistirilir:

SQL> spool c:\spatial_install.txt

SQL> @C:\app\product\11.2.0\dbhome 2\md\admin\mdprivs.sql
SQL> @C:\app\product\11.2.0\dbhome 2\md\admin\mdinst.sql
SQL> spool off

Adim 5: ‘Oracle Spatial’in hatasiz olarak kuruldugunu dogrulamak i¢in asagidaki

script caligtirilir:

SQL> SELECT comp _id, control, schema, version, status, comp name
2 FROM dba registry
3 WHERE comp id ='SDO'
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SQL> SELECT object_name, object_type, status FROM dba_objects
2 WHERE owner ='MDSYS 'd

3 AND status <>'VALID' d

4 ORDERBY 1 d

5/d

no rows selected

Oracle Spatial 11g kurulumu basariyla tamamlanmistir.
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5. ORTA KATMAN COZUMU

Orta katman triinleri, farkli sistemler {izerinde g¢alisan yazilimlar1 veya yazilim
bilesenlerini birbirine baglayan, yazilimlar1 kullanicilara sunan ve is siireglerini
yazilimlara doniistiirmeye yarayan yazilimlar olarak tanimlanabilir. Bir¢ok firmanin
orta katman ¢oziimii olarak piyasaya slirdiigli iiriin vardir. Bu riinlerin hepsi bu
calismada kullanilabilir fakat performans yiiksekligi, veritabani olarak tercih edilen
tirtiniin Oracle firmasina ait olmasindan dolay: bu iiriinle olan sorunsuz entegrasyonu
ve ytiklenebilen Java uygulamalardaki islevligi agisindan orta katman ¢6ziimii olarak
bu calismada yine Oracle firmasinin orta katman ¢6ziimii olan ‘Oracle Weblogic’

tercih edilmistir.

Bu iiriin farkli sunucular iizerinde calisan, farkli isletim sistemleri lizerinde kosan,
tamamen farkl teknolojiler ile gelistirilmis yazilimlarin gelistirilmesini, kullanictya
erigsmesini, birbirleri ile konugmasini, merkezi olarak yonetilmesini saglar. ‘Oracle
Weblogic’ ozellikle XML, SOAP, Web servisleri ve service odaklt mimariye
dayanan modern bilisim teknolojilerinin ayrilmaz bir pargasidir. Java platformda
calistig1 ve sanal Java web sunuculari olusturdugu i¢in ‘Oracle Weblogic’, ‘Jrockit’

programina ihtiya¢ duyar. [§]

‘Oracle JRockit JDK’, Java uygulamalarimi gelistirip ¢alistirmak icin gereken bir

yazilimdir. Bu yazilim sorunsuz ve etkin bir ¢aligma ortami saglar.

JRockit kullanim amaci ve faydalar::

Bu {iriin Intel mimarileri i¢in optimizasyon saglayan ‘JRockit’ Java sanal makinesi
(JVM) icermektedir. Gelistirilen uygulamalar i¢in performans degerlerini otomatik
olarak en iyi seviyeye getirmektedir. Gelismis yOnetim Ozellikleri sayesinde,
uygulama performansin1 gercek zamanl izleme, Ol¢ekleme ve kontrol imkani da

sunmaktadir.[9]
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O Oracle JRockit Installer - Oracle JRockit JDK R28.2.5 for Java SE 6 with JRMC 4.1

Installation Complete

Click the Done button to exit the installer, DR’AC I_€=

- Message

Congratulations! Oracle JRockit 10K RES.2.5 for Java SE 6 with
IRMC 4.1 has been successfully installed to C:\Program
Files) lavahjrockit-jdkl.6.0_37-R28.2,5-4.1.0,

ORACLE

[Erevies | [oove ]

Sekil 5.1: Jrockit Kurulumu.

Sekil 5.1°de ‘Jrockit’ kurulumun tamlandigi gosterilmektedir.
5.1 Oracle Weblogic Server 11g

‘Oracle Weblogic Server 11g’, sanal Java sunucular olugturarak Java uygulama ya
da web sayfalarinin ag iizerinden yaymlanmasina olanak tanir. Bir ‘WebLogic

domain’inin altinda sanal Java sunucular bulunur.

E. Aslan’in (2013) internet blog sayfasindaki makalesinde acikladig1 gibi “Weblogic
domain’ 1 asagida goriildiigii gibi mantiksal olarak bir grup ‘WebLogic instance’ min
bir araya gelmesiyle olusmustur. Bu ‘instance’ lar sekil 5.2°’de goriildigi gibi
‘Admin Server’ ve ‘Managed Server'lardir. Bir ‘domain’, bir ‘admin server’ ve

birden fazla ‘managed server' dan olusur.[10]

'r'.l'.l'ebl.qglc Domain 7
P Chsitir]
-
& Audrsiinistration
=
g P ..
= &
w Chsitork
WebLoglc Server System =l ' s '
Administration Tools
ks A A L B S A A e =

Sekil 5.2: ‘Oracle Weblogic’ Sanal Java Sunucu Mimarisi.



Kullanicilar (web, ejb,web servis) ve diger kaynaklar i¢in ‘Managed Server’lar
olustururlar. ‘Admin server’ ve ‘managed server'lar client isteklerini dinlemek i¢in

gelistirilmis Java kodlaridir. [9-10]

Bu Java sunuculara kolayca uygulamalar yliklenebilir, (Deployment). Aralarinda tek

tusla ‘cluster’ yapisina donebildikleri icin yiiksek erisilebilirlik sunmaktadir.

Orta katman mimarisi:

‘Weblogic’ sunucusu kurulduktan sonra mimarinin olugmasi i¢in olusturulan bir
‘domain’, 4 yolla olusturulabilir;

» ‘Config.bat’ veya ‘config.sh’ komutlar1 yardimiyla sihirbaz kullanarak,

= ‘WLST Weblogic scripting’ dilini kullanarak,

* Linux ortaminda eger ‘xwindows’ mevcut degilse ‘console’ yapisi ile,

= Son olarak da eger daha once olusturulmus template var ise bunlari

kullanarak domain olusturulabilir.

Managed server:

‘Admin server’ haricinde kalan ve ‘admin server’a bagli kurulan diger java
sunuculara ‘managed server’ denir. ‘Managed server’lar uygulamaya ait kaynaklar
tutarlar.

Iki ya da daha fazla ‘managed server’da bir arada ‘cluster’ olarak konfigiire
edilebilirler. Bu sekilde olgeklenebilirlik ve kullanilabilirlik artirilabilir dolayisiyla

‘failover’ ve ‘load balancing’ saglanir.

Adrmin
Cl:lm‘-l:llef_ Managad
Sarver
&?’
T

SErver

Managed
7\ o Server
Manzpad 1
e B s

Sekil 5.3: ‘Admin’ sunucusu ve ‘managed’ sunucular arasindaki iligki.
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Bir ‘Weblogic Server’ icerisinde mutlaka bir ‘Admin server’ bulunmak zorundadir.
‘Admin server’ bu yoniiyle tiim ‘domain’ igerisinde merkezi bir kontrol birimi olarak

bulunmaktadir.

Bir ‘domain’de ‘managed server’lar baslatilmadan once ‘admin server’ calistirilir.
‘Admin server’ baglatildiginda, ‘config-booted.jar’ adinda bir ‘backup’
konfigiirasyon dosyasi olusturulur. ‘Config.xml’ dosyalar1 ‘server instance’larinda
bozulduklar1 zaman, bu sekilde dnceki konfigiirasyonlara doniilebilmektedir. Sekil

5.3’te ‘managed server’lar ile ‘admin server’ arasindaki iliski gosterilmistir.

E.Aslan’mn (2013) makalesinde ‘managed server’larin ¢alisma yapist ilgili detaylar
belirtilmektedir. ‘Managed server’lar ¢alistirildig1 zaman ‘Admin server’la iletisime
gecerler ve konfigiirasyon bilgilerini alirlar. Bir admin server baslatildigi zaman,

‘config.xml’ dosyas1 yiiklenmis olur.

‘Admin server’ bir ‘domain’ igerisinde “fail” duruma gectigi zaman, ‘managed
server’larin ¢alismasi etkilemez, ‘managed server’lar calismaya devam ederler.
‘Admin server’ ¢oktligli zaman ¢alisan diger ‘managed server’lar calismaya devam
ederler ve periyodik olarak ‘admin server’a tekrar baglanmaya calisirlar.
‘Managed server’lar ‘admin server’ c¢alismazsa bile baslatilabilirler. Bu durumda
‘managed server’ local konfigiirasyon dosyalarmi kullanir ve calisir duruma
geldikten sonra ‘admin server’a baglanmaya caligir. Bir kere baglandigi zaman da
konfigiirasyon durumunu ‘admin server’a ait olan konfigiirasyon durumuyla

senkronize eder.[10]

Node manager:

‘Node Manager’, ‘Oracle Weblogic Server’in kostugu bilgisayar iizerinde ¢alisan bir
aractir. Bize uzaktan ‘Weblogic server’larini baslatma, askiya alma, durdurma ve

restart etme firsatlari sunar. [10]
Ozetlemek gerekirse ‘Nodemanager tool’u:

-Bir makinaya atanmis olan ‘managed server’lar1 baslatabilir, durdurabilir veya
yeniden baglatabilir. Manuel olarak baglatmak i¢in kod yazma probleminden kurtarir.

-Sunuculari izleme ve ‘log’larin1 inceleme imkani verir.
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Bu calisma da SSL kullanilmayacaktir. Bunun i¢in gerekli ‘nodemanager’ ayarlari
‘C:\Oracle\Middleware\wlserver 10.3\common\nodemanager\’ icerisindeki

‘nodemanager.properties’ dosyasinda yapilir.

Ayarlar asagidaki sekildedir:

#Tue Apr 02 09:16:13 PDT 2013
DomainsFile=C\:\\Oracle\MIDDLE~1\\WLSERV~1.3\\common\\NODEMA~1\\nod
emanager.domains

LogLimit=0

PropertiesVersion=10.3
DomainsDirRemoteSharingEnabled=false
javaHome=C\:\\PROGR A~1\\Java\WJROCKI~1.0
AuthenticationEnabled=true
NodeManagerHome=C\:\\Oracle\MIDDLE~1\WLSERV~1.3\\common\\NODEMA
~1

JavaHome=C\:\\PROGR A~1\\Java\\JROCKI~1.0\\jre
LogLevel=INFO

DomainsFileEnabled=true
StartScriptName=startWebLogic.cmd
ListenAddress=localhost

NativeVersionEnabled=true

ListenPort=5556

LogToStderr=true

SecureListener=false

LogCount=1

DomainRegistrationEnabled=false
StopScriptEnabled=true

QuitEnabled=false

LogAppend=true

StateCheckInterval=500
CrashRecoveryEnabled=false
StartScriptEnabled=true

33



LogFile=C\:\\Oracle\\MIDDLE~I\\WLSERV~1.3\\common\\NODEMA~1\\nodema

nager.log

LogFormatter=weblogic.nodemanager.server.LogFormatter

ListenBacklog=50

Bu konfigiirasyon kaydedildikten sonra ,
‘C:\Oracle\Middleware\wlserver 10.3\server\bin’ klasoriindeki

“startnodemanager.cmd” calistirilir.

[z+]startNodeManager - Shortcut _[Ofx

JavaHome =C :~PROGRA™1~JavasJROCKI ™1 .8 jre

StartScriptEnabled=true

StopScriptEnabled=true

StartScriptName=ztartUWebLogic_cmd

StopScriptName=
LogFile=C:“0racle“MIDDLE™1~WLEERU™1 . 35 common“HODEMA™1~nodemanager. log
LogLevel1=INF0

LogLimit=8

LogCount=1

LogAppend=true

LogToStderr=true
LogFormatter=weblogic.nodemanager.server.LogFormatter
DomainsFile=C:~0racle*MIDDLE™1~WLSERU™1 . 3*common~NODEMA™1~nodemanager _domains
DomainsFileEnabled=true

StateCheckInterval=580

UseMACBroadcast=false

DomainRegistrationEnabhled=falze

DomainsDirRemoteSharingEnabhled=false

Domain name mappings:

qiz_domain —» C:sOpraclesMiddlewaresuser_ projectssdomainssgisz_domain

<Apr 2. 2013 9:21:-42 AM> {IWF0*> <Plain socket listener started on port 5556, hos
t localhost>

Sekil 5.4: Nodemanager’in ¢alisir haldeki goriintiisii.

Sekil 5.4° te goriildiigii gibi program once ‘nodemanager.properties’ dosyasindaki

ayarlar1 okuyup ona gore sunucular1 kontrol edebilir hale gelmektedir.
Not: Bu ‘MS Dos’ penceresi ‘Weblogic ¢alistigl’ siirece acik kalmalidir.

Oracle ‘Weblogic Server hizmetinin baslatilmasi:

Sekil 5.5’te goriildiigii gibi Oracle ‘Weblogic Server’ hizmetinin baglatilmasi igin

oncelikle ‘C:\Oracle\Middleware\user projects\domains\gis domain’

konumundaki ‘startweblogic.cmd’ dosyasinin ¢alistirilmasi1 ve c¢alisir durumda

birakilmasi gerekmektedir.

Konsol calistiktan sonra herhangi bir tarayici agip “localhost:7001/console” adresine

gittigimizde Sekil 5.6’da goriildiigii gibi girig ekran1 gelecektir.
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Bu ekranda goriildiigii gibi ¢aligmada 2 adet sanal Java sunucu kullanilmistir. Bu iki

sunucu, machine 1 makinesine baghdir ve cluster yapidadir.

iemd.exe - startWeblLogic.comd

ting WLS with line:

C =~ PROGRA™ ~Java~JROCKI™ .@~bhin~java —jrockit —#ang512m —Emx512m -Dweblogic .Nam,
e=AdminServer —Djava.security.policy=0C:“0racle~MIDDLE™1~WLSERU™ .3 server~lib ue
blogic.policy —Duweblogic.ProductionModeEnabled=true —Xverify:none -da —-Dplatf
orm.home =C:~0rac le\MIDDLE"1~WLSERU™1 .3 —Dwls.home=C:\0racle~MIDDLE™1~\WLSERU™1 .3
server —Dweblogic.home=C:0racle~MIDDLE™1~ULSERU™1 .3 \server —Dueblogic .managem|
ent .dizcover=true —-Duwlw_iterativelev=Ffalse —Dulu.testConsole=False —-Dulw.logErr
orzToConzole=false —Dweblogic.ext.dirs=C:“0racle“MIDDLE™1~patch_wlz1836“profiles
~defawultwsysext _manifest_classpath;C:n\OraclesMIDDLE™1~patch_ocp3?1sprofiles~def a
ultnsysext_manifest_classpath weblogic.Server

<Mar 31, 2813 3:45:85 AM PDT> <Info> {Security> {BEA-B98?B5> <{Disahling Cryptod
JCE Provider szelf-integrity check for hetter startup performance. To enahle this
check, zpecify —Duweblogic_security.allowCryptodDefaultJCEVerification=true’
<Mar 31. 2813 3:45%:86 AM PDT> <Info> <{Security> {BEA-B98?86> <{Changing the defau
1t Random Number Generator in RSA Cryptod from ECDRBG to FIPS186PRHNG. To disable
thiz change, specify —Dweblogic.security.allowCryptodDefanltPRNG=true>
<Mar 31, 2813 3:45:86 AM PDT> <Info> <WebhLogicServer> {BEA-BAAA3??> {Starting UWeh|
Logic Server with Oracle JRockit(R}» Uersion R28.2.5-20-15%2429-1_6.8_37-20120927-
1715—windows—x86_64 from Oracle Corporation’>
<Mar 31, 2813 3:45:86 AM PDT> <Info> <{Management> {BEA-141187> <{Uersion: WebLogi)
c Server 18.3.6.8 Tue Hov 15 @8:52:36 PST 2811 1441858 >
<Mar 31, 2813 3:45:88 AM PDT> <Info> <Security’> <BEA-B98065> <Getting hoot ident
ity from uzer. >
Enter username to boot UWebLogic server:weblogic
Enter password to boot WebLogic server:

Sekil 5.5: ‘Startweblogic’ konsolu.

ﬁ‘:ﬂracle WebLogic Server Administration Console - Windows Internet Explorer

s_g | ot If-' ttp: fflocalhost: 7001 {consoleflogin/LoginForm. jsp _v.J CATRA |"' ing Gl
¢ Favarites = & | Suggested Sites ~ @ | Web Slice Gallery -
& Cracle Weblagic Server Administration Console | | i i Bl - ] m= v Page v Safety - Tools ~ 9'
7
DORACLE

WeblLogic Server® 11g

Administration Console

Welcome

Log in ko wark with the WeblLogic Server domain

Username: weblogic

Password:

[pone | S O O 7 [ €& Local intranet | Protected Mode: OFF A | H100% -

Sekil 5.6: ‘Weblogic’ giris ekrani.
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ﬂ‘summary of Servers - gis_domain - WLS Console - Windows Internet Explorer

——
@ A e |;e_ http:/flocalhost: 7001 /consale/consale. partal?_nfpb=truet: pagelabel=WLSServerContrall sblePage j 1% I/' EBing £~

i Favorites | 53 @] Sungested Sites = @ | Wb Slice Gallery =

(& summary of Servers - gis_domain - WLS Console l I f,:\ - E = [ m + Page - Safety ~ Tools - .@-
ORACLE WeblLogic Server® Administration Console ‘Z
Change Center @) Home Log Qut Preferences Record Help i Welcome, weblogic | Connected to: gis_domain
view changes and restarts Home =Summary of Servers sserver_L sSummary of Machines smachine_1 =Summary of Servers

Click the Lock & Edit button to modify, add or Summary of Servers

delete ikems in this domain,

Configuration | Control
Lock & Eclit

Relesze Configuration . . . . i
Use this page ta change the state of the servers in this WebLogic Server domain. Control operations on Managed Servers require starting
the Made Manager. Starting Managed Serwers in Standby mode requires the domain-wide administration port.

Domain Structure
[~Servers ] [$]
FClusters

%‘“\u‘irtual Hosts
;““M\gratahle Targets
;““Cﬂheranca Setvers
~Coherence Clusters

B Customize this table

Servers (Filtered - More Columns Exist)

~Machines Start | | Resume | | Suspend v | | Shutdown ¥ | | Restart S50 Showing 1 to 3 of 3 Previous | Mext
FoWiork Managers
“Staripand hOun Ese I | server & Machine State Status of Last Action
~Deployments
B-Services I~ | adminservertadmin) RUNNING Mang
~Security Realms
[ Interoperahilty = I | server_1 machine_1 RUNNING TASK COMPLETED
B-Diagnostics ~ |
server_2 machine_1 RUMNNING TASK COMPLETED
How do L. g O = o
® Start and stop servers Start | | Resume | | Suspend v | | Shutdown ~ | | Restart S3L Showing 1to 3 of 3 Previous | Mext ;I
‘http:Hlucalhust:?ﬂﬂ1f:Dnsulefispf:ummunfwamussrluckheld‘isp ,_’_,_,_,_’_,@KI. Localintranet | Protected Mode: Off 5 = ‘ HI00% v 4

Sekil 5.6: “Weblogic’ Anasayfasi.

5.2 ‘Mapviewer’ uygulamasi

‘Mapviewer’, Oracle ‘Weblogic’ Java uygulama sunucularina yiiklenen, ‘Oracle
Spatial’ tarafindan yonetilen mekéansal veri kullanarak haritalar1 islemek ve

gorsellesmesini saglamak i¢in kullanilan programlanabilir bir Java uygulamadir.
Orta katman tiriinleri ile entegre edilmek i¢in tasarlanmistir[11-12].

‘Mapviewer’, mekansal veri sorgulari ve kartografik isleme karmasikliklarini
gizlemeyi saglayan araglar sunar. Gelismis kullanicilara 6zellestirilebilir secenekler

de sundugu i¢in bu Java uygulamasi tercih edilmistir.

Mapviewer mimarisi:

Sekil 5.7 de mimarisi goriildiigii gibi ‘Mapviewer’, uygulama sunucusuyla yani bu
calismadaki Oracle ‘Weblogic’ ile entegre edilecektir. Boylelikle harita isleme
boliimiinii  ‘Mapviewer’ uygulamas1 yapacaktir.[11-12] ‘Oracle Mapviewer’,
‘Weblogic’e deploy edilmeden once bir dizi arsivlemeden ge¢cmek durumundadir

clinkii ‘Weblogic’, ‘Mapviewer.ear’ uygulamasini ‘exploded directory’ olarak

gormesi gerekmektedir.
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Client Applicati
Client (Browser) -

[ Javascript APl |
ﬂ HTTP ﬂ
Oracle | FOl Server | | Map Cache Server | %
Application ] i T
Server | Map Rendering Engine | —  Map
Data Map Definitlons | Cache _]
Cache Cache | | |
4} __JDBC
Database
Spatial Map [ —) Map Builder
Tables Definitions

Sekil 5.7: Oracle mapviewer mimarisi.

Mapviewer.ear uygulamasinin arsivleme yontemi asagidaki sekildedir:

1. Mapviewer.ear dosyasint /ul/mapviewer igerisine kopyalama islemi.
2. Eger /ul/mapviewer suan bulunulan klasoérde degilse oraya gidilir.
3. mapviewer.ear dosyasini mapviewerl.ear olarak adlandirma islemi.
4. mapviewer.ear diye yeni bir altklasor olusturulma islemi.
5. mapviewerl.ear dosyasin1t mapviewer.ear i¢erisine unzip’leme islemi
6. Mapviewer.ear igerisine girilir.
7. web.war dosyas1 webl.war olarak adlandirilir.
8. web.war diye yeni bir altklasor olusturulma islemi
9. webl.war dosyasint web.war i¢ine unzip’leme islemi.
Hazirlanan bu dosya suan ‘Weblogic’e yerlestirilebilir (deploy) hale getirilmistir.

Sekil 5.8. ve Sekil 5.9 da ‘Mapviewer’ dosyasinin ‘Weblogic’e yerlestirilmesi

sirasinda igaretlenecek dogru yerler gosterilmistir.
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{:3 Favarites ‘ T_;:‘; £ | Suggested Sites ~ @ | Web Slice Gallery -

@ Install Application Assistant - gis_domain - WLS Console i |

ORACLE Weblogic Server® Administration Console

Change Center @ Home Log Out Preferences Record Help Welcome, weblogic ‘Cnnnected to: gis_domain
P Home =Summary of Deployments

Mo pending changes exist, Click the Release Install Application Assistant

Configuration button to allow others ta edit the

domain,

Back | MNext ‘ Finish ‘ Cancel
Lock & Edlit

Locate deployment to install and prepare for deployment
Release Configuration

Select the file path that represents the application root direckory, archive file, exploded archive directory, or application module descriptor
that you want to install, You can also enter the path of the application directory or file in the Path field.
Domain Structure

- MNote: Only valid file paths are displayed below, If you cannot find your deployment: files, upload your File{s) andfor confirm that your
gis_domain application contains the required deployment descriptors,

Path: ClsershadministratotDesktoptulimapviewsdmapviewer. ear

Recently Used Paths: (rone)

nteroperability

Current Location: localhost Yy C: Y Users ) Administrator  Deskbop | ul | mapviswer
iagnostics

@ LT mapviewer.ear [open directaory)

¢ LTl mapviewerl.ear

Back | | Next ‘Fmish ‘Cancel

How do L. g |

Done S [ [ | | [ [ Localintranst | Protected Mode: OFf 43 - | R 100%

Sekil 5.8: ‘Mapviewer’ dosyasinin ‘Weblogic’e deploy edilmesi.

I/; Bing

¢ Favarites ‘ 9% B Suggested Sites = @ | Weh Slice Gallery =

1@ Install Appiication Assistant - gis_domain - WLS Console I | fi- 8 -

~ Page » Safety ~ Toals ~

B-Zervices
--Security Realms
-] it

Interoperability what security model do you wank ta use with this application?
[+-Diagnostics

Security

* DD Only: Use only roles and policies that are defined in the deployment descriptors.

¢ Custom Roles: Use roles that are defined in the Administration Console; use policies that are
defined in the deployment descriptor.

¢ Custom Roles and Policies: Use only roles and policies that are defined in the Administration
=]

How do I... Console.

Start and stop a deploved Enterprise

application " Advanced: Use a custom model that you have configured on the realm's configuration page.

Configure an Enterprise application =
Source accessibility

Create a deployment plan

L . How should the source files be made accessible?
Target an Enterprise application to a server

Tesktheimodies inaniEnterprize appiication " Use the defaults defined by the deployment's targets

System Status = Recommended selection,

Health of Running Servers

" Copy this application onto every target for me

1 " Failed (0)

[ " Critical (1) During deplayment, the files will be copied autamatically ko the managed servers ta which the application is targeted.
Overloaded {0}

[ " Warning (0) 1 will make the deployment accessible from the following location

—

[pane [T T T [ [ [6 ocalintranst | Protected Mode: OFF LT

Sekil 5.9: ‘Mapviewer’ dosyasinin ‘Weblogic’e yiiklenirken yapilacak ayarlar.
5.3 Harita ve Harita Bilgilerinin Yiiklenmesi

Gerardnico Wiki (2013) sayfasinda veritaban1 konfigiirasyonu su sekilde
anlatilmistir:[13]
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Adim 1:Veritabaninda mvdemo adli bir kullanic1 olusturulmasi:

SQL> CONNECT / AS sysdba;

Connected.

SQL> grant CONNECT, resource, CREATE VIEW TO mvdemo identified BY
mvdemo;

Grant succeeded.

Adim 2: Verilerin girilmesi

C:\Documents and Settings>cd C:\TEMP\mvdemo

CA\TEMP\mvdemo>set NLS LANG=American America. WE8ISO8859P1

CA\TEMP\mvdemo>imp mvdemo/mvdemo@ORCL file=mvdemo.dmp full=y
ignore=y J

Import: Release 10.2.0.4.0 - Production on Fri Nov 21 15:18:34 2008

Copyright (¢) 1982, 2007, Oracle. All rights reserved.

Connected to: Oracle Database 10g Enterprise Edition Release 10.2.0.4.0 -
Production

With the Partitioning, OLAP, Data Mining and Real Application Testing options

Export file created by EXPORT:V09.00.01 via conventional path
import done in WESMSWIN1252 character set and AL16UTF16 NCHAR character
set

. importing MVDEMO's objects into MVDEMO
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. importing MVDEMO's objects into MVDEMO

. . importing table "CITIES" 195 rows imported

. . importing table "COUNTIES" 3230 rows imported

. . importing table "EMPLOYEES" 14 rows imported

. . importing table "INTERSTATES" 239 rows imported

. . importing table "MAPS" 4 rows imported

. . importing table "STATES" 56 rows imported

. . importing table "STYLES" 285 rows imported

. . importing table "TERRITORIES" 9 rows imported

. . importing table "TERR_COUNTIES" 3230 rows imported
. . importing table "THEMES" 10 rows imported

Import terminated successfully without warnings.

CA\TEMP\mvdemo>

Adim 3:Eger veritabaninda daha dnce “mecsdefinition.sql” komutu calistirilmadiysa

calistirilmalidir.

SQL>connect SYS/SysPassword@ORCL AS sysdba;
Connected.

SQL>select name FROM user_sdo_cached maps;
SELECT name FROM user_sdo _cached maps

*

ERROR AT line 1:
ORA-00942: TABLE OR VIEW does NOT exist
If table or view does not exist is returned and not the statement “no rows selected”

SQL>@mcsdefinition.SQL

Bu komut, USER_SDO_CACHED_MAPS view’ini tiim kullanicilar i¢in yaratir.Bu

view, mapviewer’ i¢in gereken map tile layer tanimlamalarini tutar.
Adim 4: Spatial Metadata girilmesi

mvdemo.sql komutu mvdemo hesabi ile ¢alistirilir.
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SQL> CONNECT mvdemo/mvdemo@orcl
Connected.

SQL> @mvdemo.SQL

Adim 5: Veribaglantisi olusturulmasi

‘Mapviewer’in yiiklenilen haritalar1 bulmasi i¢in datasource denilen veribaglantisi

olusturulmalidir.

Bu veribaglantisin1t Mapviewer anasayfasi lizerinden (http://host:port/mapviewer),

‘Add a data source’ secilerek yapilir.
Weblogic’te kullandigimiz kullanici ve sifre bilgilerini girdikten sonra

—->Management Tab—>DataSource tiklanip sekil 5.10 daki veribaglantis1 formuna

ulasilir.

Create a dynamic data source

Mame: |rrvdermol
=Based on: @ JDBEC URL O .J2EE 0S5 O THS name

Host: |ngerard
Port: 1521
Sid: |arcl
User |mvdermno
Password: | mvdermao
#Mappers: |3

Max Connections: [100
Maimum number of DB connections. 0 means no

lirmit.

Submit

Sekil 5.10: Veri baglantisinin olusturulmasi.
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6. UYGULAMALAR

Tim sistem ve yazilimlarin kurulumlar1 basariyla entegre edilmistir. Artik haritalar
Sekil 5.11 deki Ornek Java arayiiz’ nde gdsterildigi gibi Java tabanli ara yiizden

yayinlanabilir hale gelmistir.

Sistemin kurulmus oldugu Teknokent yerel agina VPN yapmak kosuluyla,

= http://maps.gulluce.com:7005/mapviewer

yerel adresine internet lizerinden gidildiginde, harita portal sayfasina

ulasilabilmektedir.

Mapping Geocoding Routing Proximity Search Oracle Spatial Technology Network

i irectio =
el 0ctons B R o] R B aum

A

L

=

[T s

Search

Hekden
R %
ire @ Ciuca8/803 Oracle Corp @ 20713 NATER "2 e )

Sekil 5.11: Ornek Java arayiizii 1.

Bu ¢alisma sonucu ortaya ¢ikan Mekansal Bilgi Sistemi, Java arayiizler kullanilarak
her sektorde kullanilabilecek sekilde tasarlanabilir. Ornegin, Sekil 5.12°deki CBS
haritasinda Amerika’daki sehirlerde bulunan plaza ve aligveris merkezlerine ait
POTI’ler mevcuttur. Bu POI’lerin iizeri tiklandiginda her bir POI’ye ait detaylar, bilgi

balonunda ¢ikmaktadir.

Sekil 5.13 ve Sekil 5.14 ‘teki Mekansal Bilgi Sistemi haritalarinda Amerika’da
herhangi bir sehrin {izeri tiklandiginda sehrin {izerine raptiye konup bu sehre ait

niifus bilgisi ve hangi iilkeye ait oldugu bilgileri ¢cikmaktadir.
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PRINCETON PLAZA ¥

Name: PRINCETON PLAZA

""" 'SAN PABLO

San Francigc'ci'c;

5km

Sekil 5.12: Sistem Java arayiizii 2.

|CITY  [POPULATION [STATE
Berkeley 102724 ca

Map Legend
* center point
o cities

& higcities

state houndary
s interstate highway

County population:

12500k - 1500k
15000k - 2500k
25000 - 3500k
3500k - 5000k
>=5000k

Click on the map to: © Zoom In © Re-center ©' Zoom Out @ Identify .
Datasource[mvdemo] Center[-122.33800000000001, 37.90449999999999]

Sekil 5.13: Sistem Java araytizii 3.

Istenildigi takdirde Sekil 5.14° teki gibi katmanlardan bazilar1 segilerek haritadan
cikarilabilmektedir. Boylece haritalarin daha az karmagsik hale gelmesi saglanabilir

ve istenen bilginin daha net ve kolay goriilebilmesi miimkiin olabilmektedir.
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: 1 : Theme list:
Oracle MapViewer Demo mi 10 L
P © Valeja EBEe——3 ¥ THEME_DEMO STATES
™ %3 19 |[¥] THEME_DEMO_COUNTIES
: ¥] THEME DEMO HIGHWAYS LINE
o [[] THEME DEMO HIGHWAYS
V] THEME _DEMO BIGCITIES
b ¥] THEME_DEMO_CITIES
.p Barkalay
0 San I'mn.cis::a R Oakand
%ay ward
0. Freniinl
) Sunnyvale
. o
Click on the map to: ©) Zoom In © Re-center ) Zoom Out @ Identify Submit
\Datasource[mvdemo] Center[-122.39300000000001, 37.776999999999994] Scale[0.19200000000000272]

to "identifi", click om amy civele represonting a city

[CITY  [POPULATION |STATE
Hayward 111498 lca

Sekil 5.14: Sistem Java araytizii 3.

Bu calisma daha ¢ok Mekansal Bilgi Sisteminin teknik altyapisini irdeleyerek ¢6ziim
Onerileri sunma amacli oldugu icin kullanilan harita, internetten indirilebilen,
detaylar1 az olan iicretsiz bir 6rnek diinya haritasidir. Istenildigi takdirde belli bir
amaca yonelik dijital haritalar olusturulup bu sisteme yiiklenebilir ve cevrimigi

hizmet alinabilir.

Ornegin Celik ve digerleri, (2003) Tiirkiye’nin jeodezik altyapisi iizerinde duran ve
Cografi Bilgi Sistemlerinin  jeodezik altyapisim1  agiklayan bir ¢aligsma

yapmuslardir.[15]

Celik ve digerlerinin bagka bir calismasinda da (2004) Canakkele’de bulunan iki
Osmanli kalesinin Cografi altyapili dokiimantasyonuna yardimct olmak i¢in internet
tizerinden multimedya destekli bir dort boyutlu bilgi sistemi tasarimi

calismasidir.[17]

CBS’nin farkli alanlarda uygulamasi orneklerde goriilebildigi gibi bu tez ¢alismasi
da belediyeler i¢cin kurumsal bir CBS projesi olarak hayata gecirilip farkli alanlardaki
uygulamalara hizmet edebilir. Bunun i¢in bir sehirde bulunan yerel yonetimler,

belediye vb. kurumlar, kendi bolgesel haritalarini olusturduktan sonra bu haritalarin
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gonderilip birlestirilmesi i¢in merkezi bir bolim olusturmalidirlar. Daha sonra
birbirleriyle entegre edilmis bu haritalar, bu ¢alismadaki performansli CBS sistemine
yiiklenip internetten yayinlandigi takdirde Sekil 5.13’deki gibi bolgelere ait bir niifus
yogunlugu haritasi, bir hastaligin bolgesel yogunluk haritas1 veya ulasim haritas1 v.b.
gibi tilkemizdeki biitiin bakanliklarin yararlanabilecegi merkezi bir Mekansal Bilgi

Sistemi portali olusturulabilir.
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7. SONUC VE ONERILER

Calisma sonucu ortaya ¢ikan sistemde iki ‘cluster’ yapida veritabani1 sunucusu, bir
uygulama sunucusu ve veritabani ortak depolama alani i¢in bir ‘storage’ sunucusu
olmak tizere toplamda dort sunucu kullanilmistir. Bu sekilde veritabani yedekliligi
saglanarak bilgilerin giivenligi ve erisilebilirligi yiiksek oranda arttirilmigtir. Bir
veritaban1 kapatilsa ya da ¢Okse dahi diger veritabam1 hizmet vermeye devam
etmektedir. Uygulama sunucusu alaninda da bir Java sunucusu hizmet dis1 kalsa dahi

diger yedek Java sunucusu hizmet vermeye devam etmektedir.

Veritabani, yedeklilik, uygulama sunucusu, Java ara yiizii, kosturulan isletim sistemi
ve Java uygulama alanlarinda entegrasyon saglanmistir. Ayni zamanda mekansal
veriler de sisteme tanitilmis olup bulut mimarisiyle kurulmus bu dort sunucunun
birbirleriyle sorunsuz haberlesmesi saglanmis olup veriler internet lizerinden de
yayinlanabilmistir.

Yazilim agisindan performansl iiriinlerin secilmesiyle de yiiksek hizli, erisilebilirligi

yiiksek, bulut tabanli, islevsel bir sistem altyapisi ortaya ¢ikmustir.

Bu sistem 6rnek amagli bir ¢calisma oldugu i¢in kullanilan sunucular ayni (network)
ag igerisinde yer almaktadir. Bu ¢alisma bir kurumsal Mekansal Bilgi Sistemi projesi
olarak gercek hayata gecirilecegi zaman veritabani sunuculari ile uygulama sunucusu
baska lokasyonlarda gerekli network ayarlamalar ile ayaga kaldirilabilir ve gergek

manada bir bulut altyapis1 olusturulabilir.

Gergek uygulamalarda yedekli veritabani mimarisi i¢in ‘storage’ makinesi
gerekmektedir fakat ‘storage’lar ¢ok pahali makinelerdir. Bu ¢alismada temin
edilmesi miimkiin olamadig1 icin sanal ‘storage’ gdrevi goren, lizerinde ‘Openfiler’
isletim sistemi olan bir sunucu kullanilmistir. Bu proje bir uygulama projesine
dontistiiriilecegi zaman UYHEM gibi ger¢ek bir veri merkezi ortaminda gergek
sunucu ve depolama aletleri kullanilarak yapildiginda, arastirma ve deneyim

kazanma amacli bu ¢alisma ¢ok daha hizli ve performansl olabilecektir.
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EK A.1

1. Openfiler Konfigiirasyon ayarlari

(@ omen | = | e |

Status section

System Overview

iSCST Targets

System Information: wrkmcaritay.innova.com.tr (192.168.2.50)

= FC Targets
T —
Canonical Hostname  wrkmcaritay.innova.com. tr Processors 4
Listening 1P 192.168.2.50 Maodel Intel(R) Core(TM) i5-2400S CPU @ 2.50GHz Support resources
Kernel Version 2.6.32-71.18.1.€l6-0.20.5mp.gccd. 1.x86_64 (SMP) CPU Speed  2.49 GHz & Report bug il
Distro Name W openfiler NAS/SAN Cache Size  6.00 MB = Get support
Uptime 3 days 7 hours 18 minutes System 19954.64 N e
Bogomips & Admin Guide
Current Users 1 z
PCI Devices »

Bridge: Intel Corporation 82371AB/EB/MB PIIX4 ACPI F|
Load Averages 0.01 0.02 0.00

- Ethernet controller: Intel Corporation 82545EM Gigabit
Ethernet Controller

Ethernet controller: VMware VMXNET3 Ethernet
Controller

Devic Recekvod Sent Err/Orop - Host bridge: Intel Corporation 440BX/ZX/DX -

lo 23.04 KB 23,04 KB 0/0 82443BX/ZX/DX Host bridge

etho 71.72 MB 2.96 MB o/0 - IDE interface: Intel Corporation 82371AB/EB/MB PIIX4
IDE

eth1 72.52 MB 5.26 M8 o/0

- ISA bridge: Intel Corporation 82371AB/EB/MB PIIX4 ISA

- PCI bridge: Intel Corporation 440BX/ZX/DX -
82443BX/ZX/DX AGP bridge

- (32x) PCI bridge: VMware PCI Express Root Port =

- PCI bridge: WMware PCI bridge

- Serial Attached SCSI controller: VMware PVSCSI SCSI &
Controller

- System peripheral: VMwars Virtual Machine
Communication Interface

VGA compatible controller: VMware SVGA 11 Adapter
IDE Devices none

scst - NECVMWar VMware IDE CDR10 (CD-ROM)
Devices
- VMware Virtual disk (Direct-Access)

- VMware Virtual disk (Direct-Access)

USB Devices none

Memory Usage

Type Percant Capacity Free used size

Physical Memory N 56 674.61 MB 1.30 GB 1.96 GB l
- Kernel + applications I 57% 1,12 GB

- Buffers - 5% 92.61 MB

- Cached o 3% 89.84 MB

Disk Swap 1 0% 1.00 GB 0.00 KB 1.00 GB

Mounted Filesystems

Mount Type Partition Percent Capacity Free used Size
/boot ext3 /dev/sdal I 8% (3%) 251.71 M8 22.02 M8 288.63 MB
! ext3 /dev/sda2 - 18% 5.71 GB 1.38 GB 7.50 Ga
/dev/shm tmpfs tmpfs 1 0% (1%) 1001.39 M8 176.00 KB 1001.57 MB

Totals : W 16% 6.94 GB 1.40 GB 8.76 GB

© 2001 - 2011 Openfiler. Al rights reserved.
Home - Documentation - Support - Website - License - Log Out

Sekil A1.1: Openfiler Status Tab’1 goriiniimii.




openfiler 17:09:29 up 3 days, 7:20, 1 user,

o [ | v e | # e | = e | 5 3o | 5 mne |

Status section

= System Overview

iSCSI status
= iSCSI Targets
® FC Targets
Open sessions for iSCST target 1qn.2006-01 . com openfiler: tan chbS0A613falb
Identifier Tnitiator Name Connections
Support resources
562949974196736  1qn.1994-05._com. rednat:ebed0bIaLTe =

281474997486080 1qn.1994-05.com. redhat:ebc3ob7esTe

c ions in session 736 of iqn.2006-
01.com.openfiler:tsn.ch50d615fa0b
d IP address State
] 192.168.2.22 active
© 2001 - 2011 O Al rights reserve Close Window
Home - Documentati - Website - License

Sekil Al. 2: Openfiler Status Tab’1 ISCSI Target sekmesi goriiniimii.

Sekil A1.2°de her bir IQN numaras1 farkli bir sunucu i¢in atanmistir. 2 sunucu igin 2
IQN vardir.

openfiler 17:12:32 up 3 days, 7:23, 1 user, losd average: 0.00, 0.00, 0.00

I T e e e o ey ey

Shares section

& Existing Shares

4 Snapshot Shares.

‘ Network Shares

}f. } vg_oracle (/mne/vg_ozacie/) Support resources

I rig!

hts reserved.
Home : Documentat vebsite - License «

e - Log Out

Sekil A1.3: Openfiler Shares Tab’1 gériiniimii.

Sekil Al.3’te veritabani i¢in olusturulmus ‘volume grubu’nun paylastirildigi
goriilmektedir.

53



openfiler

Network Configuration

Hostname:
Primary DNS:

Secondary
DNS:

Gateway:

wrkmcaritay.innova.com.tr
[10.2010.111
[10.2010.122

DHCP Controlled

_Update | [ Cancel

Network Interface Configuration

System section

Network Setup B
Clock Setup

UPS Management
Shutdown/Reboot

Notification

Cee 40N

System Update
Backup/Restore

Secure Console

|

Support resources
@ Report bug

2 Get support

@ Forums

D Admin Guide

m,

Interface BootProtocol 1IP Address  Network Mask Speed MTU  Link Edit
etho DHce 10.20.3.84  255.255.0.0 10000Mb/s 1500 Yes  Fcanfigure
sthi Static 192.168.2.50 255.255.255.0  1000Mb/s 1500 Yes ®configure
Create bonded interface
Network Access Configuration
Delete Name Network/Host  Netmask Type
] oraclel 192.168.2.21 255.255.255.255 Share
[ orack2 192.168.2.22  255.255.255.255 Share
New | | | | [o000 | [ share =]
© 2001 - 2011 Openfiler. All rights reserved.
Home - Documentation - Support - Website - License - Log Out

Sekil Al. 4:Openfiler System Tab’1 goriiniimii.

Sekil Al.4’te network kartlarinin IP bilgileri ve ‘storage’ olarak
sunucularin IP’leri yer almaktadir.
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openfiler

ey

Select Volume Group

Q Please select a valume group to display.

vg_oracle E‘ Change

Volumes in volume group "vg_orade™ (390592 MB)

Volume name Volume description Volume size  File system type File system size FS used space FS free space Delete Properties Snapshots
Iv_oracle Iv_oracle 350552 MB iscst Nt applicable Not applicable  Not applicable  In use Edit Create
0 MB allocated to snapshots

0 MB of free space left

© 2001 - 2011 Openfiler. All rights reserved
Home + Documentation - Support - Website - License - Log Out

Sekil Al. 5: Openfiler volumes Tab’1 gériiniimii.

Volumes section

& Manage Volumes
4 Volume Groups
¢ Block Devices

% Add Volume

& iSCsl Targets

© Software RAID

Support resources
% Report bug

2 Get support

@ Forums

L Admin Guide

Sekil A1.5 de ‘volume grubu’ hacmi pasta grafik seklinde gosterilmektedir.
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I T e e e e Ty ey

oot rana | etk | i nuhenicaien

Add new iSCSI Target

Settings for

Target IQN Add

|ian.2006-01.com.cpenfiler:tsn.30ad36cd3ade|  [Add

Select iSCSI Target

Q Please select an iSCSI target to display and/or edit.

ian.2006-01.com.apenfileritsn.cbS0d&15fadb [w]

target: ign.2006-01.com.openfiler:tsn.cb50d619fa0b

Target Attribute Attribute Value

HeaderDigest  None [=l
DataDigest none  [+]
MaxConnections 1
InitialR2T ves [=]
ImmediateData No [l

MaxRecvDataSegmentLength | 131072

MaxXmitDataSegmentLength | 131072

MaxBurstlength 262144
FirstBurstLength 262144
DefaultTime2wait 2
DefaultTime2Retain 20
MaxOutstandingR2T 8
DataPDUInOrder
DataSequencelnOrder
ErrorRecoveryLevel 0 ]
Wthreads 16
QueuedCommands 32
Delete Update
© 2001 - 2011 Openfil All nights reserved.
Home cumentation - Suppart - Website - License - Log Out

Volumes section

& Manage Volumes
@ Volume Groups
& Block Devices

% Add Volume

& ISCSI Targets

© Software RAID

Support resources
& Report bug

2 Get support

& Forums

@ Admin Guide

Sekil A1.6: Openfiler volumes Tab’1 ISCSI Target sekmesi goriiniimii.

Sekil Al.6’da yeni
goriintiilenebiliyor.

ISCSI  target
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openfiler

N S R L S e

Target Configuration | LUN Mapping | Network ACL | CHAP Authentication

LUNs mapped to target: iqn.2006-01.com.openfiler:tsn.cb50d619fa0b

LUN Id. LUN Path R/W Mode  SCSI Serial No. SCsl 1d. Transfer Mode Unmap LUN
0 fdevivg_oracle/lv_oracle  write-thru  WKZLOV-ZRRK-DIGZ WKZLOV-ZRRK-bI18Z blackio unmap

All mappable ISCST LUNs for this target have been
mapped.

® 2001 - 2011 Openfiler. All rights reserved.
Home - Documentation - Supoort - Website - License - Loa Out

Sekil A1.7: Openfiler volumes Tab’it ISCSI Target sekmesi

gorinimu.

openfiler

Volumes section

& Manage volumes
& Volume Groups
@ Block Devices

= Add Volume

& iSCSI Targets

¥ Software RAID

Support resources

& Report bug

2 Get support
@ Forums

@ Admin Guide

LUN mapping

I e R e ey ey ey ey

L mapping | Heori

iSCSI host access configuration for target "iqn.2006-01.com.openfiler:tsn.cb50d619fa0b"

Name Network/Host Netmask Access

oraclel  192.168.2.21 255.255.255.255 | Allow [=] |
oracle2 192.168.2.22  255.255.255.255 | Allow =]
L UEBH

® 2001 - 2011 Openfiler. All rights reserved.
Home + Documentation - Suppert + Website - License - Log Out

Volumes section

= Manage Volumes
@ Volume Groups

Block Devices

Add volume

LI

ISCST Targets

@ Software RATD

Support resources

@ Report bug
£ Get support
@ Forums

@ Admin Guide

Sekil Al. 8: Openfiler volumes Tab’1 ISCSI Target sekmesi network ACL sekmesi

goruntimul.

Sekil A1.8’de her bir sunucu i¢in storage kullanimina izin verildigi goriilmektedir.

57



Service

CIFS Server
NFS Server
RSync Server
HTTP/Dav Server
LDA® Container
FTP Server
iSCSI Target
UPS Manager
UPS Manitar
ISCSI Initiator
ACPI Daemon
SCST Target
FC Target

Cluster Manager

Sekil A1.9: Openfiler servisler sekmesi goriiniimii.

Manage Services

Boot Status

Disabled

Disabled

Disabled

Disabled

Disabled

Disabled

Enabled

Disabled

Disabled

Disabled

Enabled

Disabled

Disabled

Disabled

Home -

Modify Boot

Enable

Enable

Enable

Enable
Enable
Enable

Enable

Enable

Current Status
Stepped
Stopped
Stopped
Running
Stopped
Stopped

Running

Running
Stopped
Stopped

Stopped

Start / Stop

2001 - 2011 Openfiler. All rights reserved.

Documentation -

Suppol

Website - License - Lo Qut

Services section

Manage Services
SMB/CIFS Setup
LDAP Setup

UPS Setup
Rsync Setup

EW&AFRS

ISCSI Target Setup
FTP Setup

[ ]

Support resources

& Report bug
2 Get support
% Forums

@ Admin Guide

Sekil A1.9°de ‘sanal storage’ kullanimi, servisler boliimiinden baglatilir.
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Ek A.2 Grid Altyap:r Yazilhminin Olusturulmasi

2 makineden bir tanesi se¢ilir ve oracle kullanicisi olarak oturum agildiktan sonra
Grid yazilimi i¢in gereken kod calistirilir:

$ cd /host/software/oracle/11gR2/11.2.0.3.0/linux64 grid
$ ./runlnstaller J

o Sekil A2.3°de "Skip software updates" secilir ve "Next" ile ilerlenebilir:

Download Software Updates EJ_E&EIZE_ 115
DATABASE

(2l Download Software Updates Download somware Updates Far 1his INSTallation. SOTEre UPTates CONSIST of PECOM M ended Updates 1o
the installer system requirement checks, patchset wpdates (P5L5), and other recommended patches
w  Appby softoare Updates

Select ane of the following options:

() Use My Oracle Suppor credentials for downlozd

(i Uze pre-dowslozded s oftaare updanes

(=) Ekip softwars updates

Help Hear = | Cancel |

Sekil A2.3: Grid update ekrani.

o Sekil A2.4’te "Install and Configure Oracle Grid Infrastructure for a Cluster"
opsiyonu secilir ve "Next" ile ilerlenir:
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Select Installation Cption

GRACI_E 11 £

D&T&BLSE

o

Zefect any of the followdng installation ogtions

o Installation Option (w) Inztall and Configure CGracle Crid Infrastructure Tor & Cluster
A
e Instaliztion Tepe

JCanfigure Oracle Crid Infrastruciurs for & Standalone Server

Upgrade Sracle Crid Infrastruciure o Oracle Automatic 31orage Maragament

") Install Oracle Geid Infrestructure Saftware Only

| Heln

| < fack Mext = I @
Sekil A2.4: Grid kurulum ekrani.

Sekil A2.5’de "Typical Installation" opsiyonu segilir ve "Next" ile ilerlenir

Select Installation Type

GRACI_E 11 £

D&T&BLSE

() Typical Installation

o = Perform a full grid infrastructurs installation with basic configuration

g I }
]

= () fovanced Installation

i Insmllation Type A

v Cluster Configuiation Allews advanced configuration options such as alternative storage choices, additional netaorking

flezibiliny, integration iz IPM), and mare role allocation of Gracle Automanc Sorage Management
zyziem privileges,

| Heln

| =< fack MExt = I @
Sekil A2.5: Grid kurulum tipi ekrani.
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o Sekil A2.6°da "Specify Cluster Configuration" ekraninda, dogru SCAN ismi
eklenir ve "Add" tusu ile eklenir .

Specify Cluster Configuration & ORACLE 11g
4 DATABASE

SpeciTy Basic conTiquration InTorm 21on Tor the grid Infrastruciure.

SCAM Hame: [ol6-112-5can |

,.:.-L, Inztaliztlon Tepe

Public Hosmname Wirtual Hostname

;.;; Clusver Coni ipuration alb=112-racLlocaldamain ola=-112-racl -nplocaldomaln

wi, Insrall Locations

55H Connectivity.. | | Uze Cluster Configuration File. | | add . | Edit . | Armoue |

| Igentmy network interfaces. |

| Help | = pack Meai = I Cancel

Sekil A2.6: Grid konfigiirasyon ekrani.

e Daha sonra Sekil A2.7°daki gibi "SSH Connectivity..." butonuna basilir ve
oracle kullanicisi i¢in sifre bilgisi girilir. Akabinde ‘Setup’ butonuna basilip
SSH baglantis1 konfigiire edilir ve ‘Test’ butonuna basilip test edilir.
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¥ :
Specify Cluster Configuration ﬁ M 11g
DATABASE

e e b Specify basic conflguration Information Tor the grid Infrastructure.
i SCAM Hame: [o16-112-zcan ]
Imsrallatian Ty
) g Public Hosinam e Wirtual Hostrame
I Cluster Conigpuran o olG=112-racllocaldomain olg-112=racl-viplocaldomain
,....\ nstall Locarions of-112-racZ.localdamain olG-112-rac2 -vip.localdomain

Uze Cluster Configuration File, J | Add., | Edit... || Remoe ]

0% Username: oracle 0% Passuord e |

| | User home iz shared by the eleciad nodes

|_| Reusze private and public keys exizting in the uzer hame

| Test J Setup_J

|ZeRTMy network interfaces. J

| Help « fack Hest = I " pnatal ?
Sekil A2. 7: Grid konfigiirasyon ekran1 2.

e Sekil A2.8’de Public ve Private sebekelerin dogru olarak belirlenip
belirlenmedigini gormek icin "Identify network interfaces..." butonu tiklanir.
Sayet istenildigi gibiyse Ok tusu ile kapatilir ve Next butonu ile devam edilir.

Identify tie planned use for each global interface showe in the box below as Public, Frivate, or Do Mot Use,
Private interfaces are uged by Oracle Crid Infresiructure for Internode Traffic.

If there is more than one subnet associated with an interface, then change the interface's atributes 1o
associate the interface nam ¢ with the additional subnets,

Imerface Name Sulbriel | Interface Tyjpe [
ethi 192.168.0.0 | Public =
Ethil 192.168,1.0 | Private |

@ Cancel

Sekil A2. 8: Grid cluster IP konfigiirasyon ekrani.
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e Sekil A2.9°de yazilim kurulum yeri olarak "/u01/app/11.2.0.3/grid" segilir ve
cluster registry storage tipi olarak "Automatic Storage Manager" se¢ilir. Daha
sonra ASM sifresi belirlenir. Ardindan dba segilir ve Next ile devam edilir.

Specify Install Locations : ORACLE 11g
DATABASE

Specily locations Tor Oracle base, whers 10 install the sofveare, where 10 place the Dracle Cluster
Registry (DCR), andwhich operating sy stem group should be given the administrative privilege s
[STIASM) Tor Oracle Autom atic Storage Managem et
e, Clugter Confiquration Oracle Bage: |_-fuIII‘l|"=|:-|:-fc-ruflt |'| B:u:-u.ut]
i, Install Locatinne Softivare Location: [fun1szpp 1120 3/gri [*]  roese
w  Prereguisi heck
Cluster Regiztry Slorage Typs [Dra.;:le Auraomatic Storage Managem ent "l
SYSATM Passward:
Confirm Fazsword: |"""’"""‘"""""
OEASM groug: |dha v
]
—_— —_
| : |
Heln <Back || pests | | cancel

Sekil A2. 9: Grid kurulum yeri ekrani.

e Sekil A2.10’de Redundancy olarak "External" secilir(iki diskimiz oldugu
icin) ve "Change Discovery Path" butonu ile yolu "/dev/asm*" olarak
ayarlanir ve kag disk goriinmekteyse segilir daha sonra Next ile devam edilir.
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Create ASM Disk Group GHACI_E 11g
4 DlTlBlSE

Select Disk Croup Characterisnics and select disks

DiskGroup Mame DATA

Redundancy _ High '_ hormal |__;__| External
I
Inzrall Locations Al Size 1 =| MB
AP
! Create ASM Disk Group Acld Disks

w Prerequizite Checks
(e Candidate Disks () Al Disks

IE‘| sk Fath | Slze din ME.'II Status
o fazm-diskl 114 Candizate
Jdewfazm=disk2 E114 Candidate
Jdevfasm=disk3 E114 Candidate
Jdeyfazm-diskd 5114 Candidate

Change Discawery Path

| Help | sgack | Hewi= | | | <ancel
Sekil A2. 10: Grid paylasimli disk se¢me ekrani.

e Sekil A2.11°de halihazirda gelen envanter konumunu segilip devam edilir.

ORACLE 11g

Create Inventory
D ATABASE

fou are staming your Tirst instaliation amthis host Specify a directary Tor Instaliztion Tlles. This directory
iz called the Yinvertory directon’, The installer automatically sets up zubdirectaries for each product to
CORTEIN IReR1ory data. The subdire Coory ToF 2ach product typically requires 150 kobytes of disk space.

Irrentory Qireciory: |j|‘4ﬂ.i|fappl.furajm'e;|tlnry | Broase

I- Members of the following operzting system groug the peimasy grousdsalll hade write permizsion 1o the

w Creste ASW Digk Grous irventary direciory doralnventory)
lwl Create Inoventory oralnventory Croup Mame  ainsiall

w Prereguisite Checks

| Help | < pack ﬂext:-l | | cancel

Sekil A2. 11: Grid envanter yeri segme ekrani.
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e Sekil A2.12°’de Onkosul testleri tamamlanmas1 igin beklenir ve sorun ile
karsilagilirsa onarilmaya calisilir yada "Ignore All" secenegi ile gecilebilir.

Perfarm Prerequisite Checks GRACI_E 11g
4 DATABASE

Zome of the minimum reguirements Tor (nstallation are not completed. Reviews and flx the lssues lsted In
the following table, and recheck the system

i - - Ignare Al

[ Checks status | Fixable |

|5 Checks

I
 Create A5 Ditk Grous
lw Prerequisite Checks

W  Summarny

Thiz Iz 2 pre-check 1o verdfy if the specifled devices meet 1he requirements for configuration through the
Oracle Universal Storage Manager Configueration & szistant, fmore deiails)

Check Failed an Maodes: [ol6-112-rac?, ol6-112-rac]|

| Heln | = pack ﬂext:\-' || cancel

Sekil A2. 12: Grid 6n sart testleri ekrani.

e Sekil A2.13’de O6zet ekranindaki yapilandirma dogru ise "Install" butonu
tiklanarak kurulum baslatilir.

B T K ORACLE’ 11 g
3 DAT.AB&EE

L

-Oracle Grid Infrastructure it
=-Glnbal Settings
Dizk Space: required 5.5 GB available 20.04 G
Imstall Option: Install andg Canfigure Cracle Crid infrastructiere for o Cluster
orache base for Qracle Grid Infrastructure: Jullsaop/ oracle
oGrld home: Jullfagp/LLZ.0.3/grid 3
L-Source Location: fhostfsomare forzcle/ LLORZ/11.2.0.5.0,inux4_grid/ins1allj. jstagesp
- Privileged Operating System Croups: dba (DIDEA), dba (OSORER, dba (O3A5M)
I =-Inventory information
‘T Breemlate Checsd - lnwentory lacation: full/fapp/oraloventory
! Sumihary Central invertary (oralmesntanyd group: oinstall
= Grid Infrastruchure Settings
Cluster Mame: ol6-112-3can
~-Local Hode: ol6-112-racl
- Remote Nodes: ol§-11Z2-rac
~-gingle Cliert Access Mame (SCAN: olé-11Z-scan
- SCAN Por: 1521 Bl

i,j_. T ] Tl |

Save Response File, |

Help < Back I | In=tall Cancel

Sekil A2. 13: Grid 6zet kurulum ekrani.
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o Sekil A2.14’te kurulum siiresi, sunucudaki CPU ve hafiza boyutuna gore
degistigi icin kurulum bir miiddet siirecektir.

Install Product ¢ DR’ACLE
p DATABASE

11¢

rPogress
X
Extracting rles to 'Juod fappfll.2.0. 5 grid"
Eatus
.l-/ Install Grid Infrastrucidre Tor a Cluster InProgress ]
o« FPrepare Succeedad
s w Copy Tiles In Progress
» Link inaries Perding
« Setup files Pending
s Perform remate aperations Pending
Il Install Product Execude Root Scripts Pending
Corfigure Dracle Grid Infraztructure for a Cluster Fending

Help

| Dierails

[ ]

Grid Computing g e

Sekil A2. 14: Grid kurulum siireci ekrani.

-' Roliablks, and Scalablo
Lowr-Coat Gride

- n . .." Vs ew.
D:j::f‘:E 11g ..ﬂ. .~;_ . =} 1] ] .'_'._. . Cu-r.| zalidatoe on Fast,
ar_ s . B
L wet | e

Cancel

e Sekil A2.15’te bu ekran geldiginde sirasiyla her numaranin yanindaki
yazilimlar Linux makinelerde ¢alistirilir.

The following configuration scripts need 1o be executed as the “root” wser in each new
cluster node. Each scrigt in the list below is followed by a list of nodes.

Scripts 1o be executed:

umkzer | Script Location | Hodes

1 SudlfappforalmentoryforainstRoot. sh olg=112=racl olg-112-racd

2 Judlfappf11.2 0.2 fgriciroat. sh olE-112-racl,alé-112-rac2

4 |12

To execute the configuration scripts:
1. Open a terminal window
2. Log in as "root’
2, Run the scripts in each cluster node
4. Eeturh to this window and click "0 to continue

Fumn the script on the local node first, After successful completion, wou can run the scrigt
In parallel on all the other nodes.

Sekil A2. 15: Grid i¢in makinere ek kurulum yapma ekrani.
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e Ek kurulumlar bittikten sonra Next deyip kurulum siirecine devam edilir.

Finish ' ORACLE ‘I‘ISr
’ DATABASE

The ifnstzllztion of Oracle Crid Infrastruciure for & Cluster was fuccesamul

iw Finish
| Help Ciose |

Sekil A2. 16: Grid i¢in siire¢ tamamlanma ekrani.

e (rid altyapisi kurulumu tamamlanmaistir.
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Ek A.3 Veritabam Olusturulmasi

RAC1 ve RAC2 makinelerinin agik oldugundan emin olunur ve sisteme oracle
kullanici olarak girilir. Ardindan Oracle kurulumu asagidaki komutla baglatilir.

$ cd /host/software/oracle/11gR2/11.2.0.3.0/linux64 database
$ ./runlnstaller

Sekil A3.1°de giivenlik giincellemeleri heniiz gerekmedigi igin isaret kaldirilir
ardindan Next ile ilerlenir.

Configure Security Updates gﬁﬁEIZE 11g
_ DATABASE

Provide your email address 1o be informed of zecurity izsues, install the product
Il Configure Security Updates | ang initizte conflgueation manzger. Yigwdetalls.

e [owen|oad Zorteare Lodaies E!Il_ﬂ"'

Easzier for you if you use your My Oracle Support email
addressfusemane.

[ ] lwdsh 10 receive security Updates wia by OFacle SUPpor.

Help Mext = | Cancel |
Sekil A3.1: Veritaban1 giivenlik giincellemeleri ekrani.

e Sekil A3.2’de yazilim giincellemesi heniiz gerekmedigi i¢in suan i¢in "Skip
software updates" kutusu isaretlenebilir.
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Downlpoad Software Updates

GRACI_E 11 £

D&T&BLSE

Canfigure Securin dates Download sofware updates for 1his Instalation. 3oTraare updales COnsist of recommended updates 1o
T the installer system requirement checks, patchset updates (PSUs), and other recommended patches

e Download Software Updates
| Select one of the fallowing options:

w  Apob Sofiaare Updates 4
(0 Uze My Oracle Supporm credentials for downlozd

(1 Use pre-downlozde d s oftware ugdates

(=) Ekip softusre updales

| Help | < pack Mext = ‘ Cancel |
Sekil A3.2: Veritaban1 yazilim giincellemeleri ekrani.

e Sekil A3.3’de "Create and configure a database" opsiyonu segilir ve devam
edilir.

Select Installation Cption - GRACI_E 11g
: i DlTlB.l.E-E

Select anty' OT the rollowdng install options.

” Dounipad Software Updates Blote: Ifyou want 10 upgrade an existing Oracle Database 119 Release 2 Instance select "Upgrade an
! exizting database’ option.

2 Installation Option

(%) Create and configure a darzbase

() Install garabase softeare anly

':\ Upgrade an existing database

| Help | = pack Meai = ‘ Cancel |

Sekil A3.3: Veritaban1 kurulum opsiyonlar1 ekrani.
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e Sekil A3.4’da veritaban1 bir sunucuya kurulacagr i¢in “Server Class”
opsiyonu segilir.

System Class : ORACLE 113
) i DATABASE

(Z) Desktop Class

Choozsthis optian if you are instzlling an 2 laptop or deiktop clazs system. This option includes a
i - starter datzbaze and allows minimzl configuration.
., lnstallation Gptlon s

| (@) Server Class
I Systern Class
Chaozethiz optian If you are Installing an 2 zerver clas s sy tem, which Qracle defings as a system

w Tepicallistallztion uzed in & production data center, This aption allows for more advanced configuration opticns.

|  Help | = fack Hexi > ] Cancel |
Sekil A3.4: Veritabani sistem sinifi ekrani.

e Sekil A3.5°de sistem ‘cluster’ olacak makineleri otomatik tanir. Ikisi de
secilir ve devam edilir.
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Grid Installation Options GHACLE 11g
DlTlBlSE

5 i . - Zefect the type of database Installation you want 1o perform.

([ 1 Eingle instance database installation

L-_o_,‘l Oracls Beal Application Clusters databaze installation

|
- System Class () Cracle RAC One Hode database installation

I Grid Installation Opticns
- Select hodes (I addition to the lacal node) In the cluster whers the Installer should Install Oracle RAC of

o Inigeall Type Oracle RAC One
| | Mode Mame
1 ale-112-rarl
[#] 2 alg-112-racz
| 55k Carnectivity . Select All | | Deselect Al

| Help | sgack | Hewi= | I | Zancel
Sekil A3.5: Veritabani grid kurulum ekrani.

e Sekil A3.6’de "Typical install" kurulum opsiyonu segilir ve devam edilir.

Select Install Type

ORACLE 11g

DATABASE

e ar (%) Typical inssall

Perform full Oracle Databaze inz1allation with bagic configuration.

() Bgvanced install

Allews advanced selections such 22 different pas fward: for the SY5EEMAMN, SYVETEM 2nd DESNME
| accouhts, database character sel, product languages, auiomated backups, custom installation, and
A5 orid Installation Opions afternative storage options tuch as Oracle Gutomatic Storage Management,

,.- Install Type

R Typical Installation

| Help | < pack ﬂext:-l I || Cancel

Sekil A3.6: Veritabani kurulum tipi ekrani.
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e Sekil A3.7°de yazilim kurulum yeri olarak
"/u01/app/oracle/product/11.2.0.3/db 1" secilir. Depolama tipi olarak da
"Automatic Storage Manager" segilir. Ardindan veritabani giris sifresi
belirlenir.

Typical Install Configuration EBH..A._.C_..I:% 11£r
DATABASE

Perform Tull arabase instzllation with basic Confguration.

Cracle bage: JuDlfappjoracle =] | Broase |
SETETe B e 101 fappjoracte product/11 203 db.1 [=] [ Browse
orage Type: |Oracle Butomatic Storage Management ™

g Insta|l T Datzbase file location:  [paTa | [Brm_'u-se:]

e Typical Installation

BEMSNMP Pas sward:

w  Prereguizie Checks

Diatabiage dition: Enerpriss Edition {4 5CE) =
OEDEA Group: dba -
Clobal dztabase name.  |RAC localdomain |

Administraiie passwond:

Contirm Fassyeord: prininfrinnt |

| Help =< Back . | Cancel

Sekil A3.7: Veritabani1 kurulum konfigiirasyonlar1 ekrani.

e Seckil A3.8’de Onkosul testleri tamamlanmasi i¢in beklenir ve sorun ile
karsilagilirsa onarilmaya calisilir yada ‘Ignore All’ secenegi ile gecilebilir.
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Ferform Prerequisite Checks , DRACLE 11g
D ATABASE

Werifylng that The tanget ervironment meets minimum installation and ConM@Uration raquiret ents for
products you have selected Thiz can take time, Pleaze wait

[ i

Checking O3 Kernel Parameter:Tlle-max ..

! Prerequisite Checks

| Help Cancel |
Sekil A3.8: Veritabani 6nkosul testleri ekrani.

e Sekil A3.9°da 6zet ekranindaki konfigiirasyon dogru ise "Install" butonu
tiklanarak kurulum baslatilir.

Summary

DR"A'.CI_E 11g

DAI’.ﬁBASE

| = Oracle Database 11y Release 2 Installer =
= -Global settings
Dizk space: required 4.5 GB available 1682 OB
Source location: fho sty software foracle/ 11af2 1.2 0.3.0/ linuxéd_database finstallf.f stag
Imstall methad: Typical instaliztion
-Datahase edition: Enterprise E3mion (Create and conrigure a carabase)
~Dracle base: fullizppforacle
wefoftaere location: fullfzpp foracle fpraductf1L.2.003 /db_1
coCluster Nodes: ol6-112-racl, olé-11Z2-rac2
1 ~-Privileged Operating Syrtem Croups: dba (O5DEAY, dba (O50PER)
! Summary = Database information
- Configuration: General Purpoze f Tranzaction Froceszing
Global database name: BAC local domain

w  Breregulzie Checks

CoOFacle SYSTER WERtITier {SI0Y RAC
codbllocated memary. 1564 ME

oSG AL (& Oy mnagement option: TRUE

Help < Back | | lnstall || cancel

Sekil A3.9: Veritabani1 kurulum 6zet ekrani.
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e Sekil A3.10’da kurulum siiresi, sunucudaki CPU ve hafiza boyutuna gore
degistigi icin kurulum bir miiddet siirecektir.

Install Product M DRACI-E 11g
DATABASE

Progress

[ L0%

Extracting Mles 1o *fu0l app/ oracle/produc /11 2035 fab_1"

EEatus-
e OrFacle Database installation In Progress
W« Frepare Succeeded
o= CopyTiles In Progress
« Link binaries Pending
« Setup files Pending
« Perform remate aperations Pending
s Install Product Oracle Database configuration Pending
Execute Root Scripts Pending

Details |

ORACLE' By N M AW

DATABAEE 11g o ﬁ-._q:_:.-' ; \ P i Eliminate Downtims
I rmu - L= IHI__ - -__o = .,-. : . and ldke Redundancy
Avallability  + & - Y N L

Help | | Cancel
Lt Lemtlin® 4

Sekil A3.10: Veritabani1 kurulum ekran.

e Sekil A3.11°da veritabam1 yazilimi kurulumu tamamlanmasimin ardindan
"Database Configuration Assistant (DBCA)" otomatik olarak baslayacaktir.

i ¥ Copying database fles
Application _ ; :
Davelopment k Creating and starting Oracle instance

Croan Ing cluster database waws

Automatic
compilation for Completing Database Creation
Juva and PLISOL

Database resident

connection peol for

PHP Clone database craation in progress

Microsoft Access

migratien to ———— 36%

Applicati eSS

PEiER g Eerecs Log files for the current operation are located at

fudlrappforacie/crgtooliogs/docaf/Rac

| Stop

Sekil A3.11: Veritabani kurulum ekrani 2.
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Sekil A3.12’de Database Configuration Assistant (DBCA) sona erdiginde
"OK" butonu ile devam edilir.

Datzbase creation camplete, Faor details check the logfiles at
funlfappforacle ferguoollogs fdbcafFaC.

Darabase Information:
Clobal Databadse Mame: RAC Incaldomain
Swstem ldemtifier{SI0) Prefiz; RAc
Server Parameter File name: +DATASRAC fspfileRAC ara

The Database Control UEL 15 hii0s ffole-112 <racl.
lncaldomain: L158/em

Manzagement Repository has been placed in secure mode
wherein Enterprise Manager dara will be encrypled. The
ERCHyRTION Key has been placed in the file:
fudlfappforacleforocductf11.2.0.3 fdlb _1fole-112-

rac 1 _RACfsysmanfconfig/emkew ora Ensure this file is
backed up as the encrypled data will become unusable if this
file is lost.

Mote: Al database accounts except 5Y5, SYSTEM and DBSMMP
are locked. Select the Password Management button fo wisw a
camplete list of locked accounts or to manage the database
accounts fexcept DESHME). From the Password Management
winCow, WRIoCK only the accounts souw will wse, Oracle
Corporation stronghy recomimends changing the defauft
passwords immediztery after unlocking the account

-
| Password Managemeant. ..

oK. |
Sekil A3. 12: Veritabani1 kurulum sonucu ekrani

Sekil A3.13’de bu ekran geldiginde sirasiyla her numaranin yanindaki
yazilimlar Linux makinelerde ¢alistirilir.

The following conflguration scripts need o be executed as the “root” Wser in each new
cluster node. Each script in the list below is followed by & list of nodes.

SCripts to be executed:

Number|5u:r1'pl Locatiar | Modes
1 Sudlfappforaclefproduct/11.2.0.3 fdb_1/root. sh olg-112-racl alg-112-t
1] R v

To execute the configuration scripts:
1. Open a terminal window
2. Login as "root”
2. Bun the scripts in each cluster node
4. Return to this window and click 0K 10 continue

3 Help ] [ Ok
Sekil A3. 13: Veritabani ek kurulum ekrani

Sekil A3.14’te "Close" buton tiklanarak kurulum sihirbazindan ¢ikilir.
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Finish

ORACLE 11 g
DATABASE
The installztion of Oracle Database was successiul,
kote
Enterprise Manager Database Control URL - [RAC):
hitps: ) folg-11Z-rac Lloczldomain 1158 /em
1erm Cla:

N . ) (]
Sekil A3. 14: Veritaban1 kurulum bitimi ekrani
[ J

RAC veritaban1 kurulumu tamamlanmaistir.
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