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OZET

Oracle Real Application Clusters (RAC), bircok bkykurumsal sirketlerin
veritabani sistemlerinde kullanilan bir teknolajidKimelenmg bir dizi sunucu
Uzerinde tek veritabaninin gdlrilmasina olanak taniyan boylece ytksek stréklili
ve Olceklenebilirlik sglayan bir ¢cozimdur. Bu teknoloji ile 6rgie; iki islemcinin
yukund tek bir glemci gibi go6sterir ve birslemcinin veritabanisiemleri yarida
kaldiysa dger islemcinin bu slemi kaldgl yerden devam ettirmesi@anir.

Bazi Oracle Rac terimlerini ve aciklamalarini mdddkalinde belirtelim;
= Cluster birden fazla makinenin tek bir hizmeti istemciterisaydam olarak

sunabilmeleri i¢in bir araya getirilmeleriyle gturulan yapidir.

= Real Application Cluster®Oracle veritabani servisini birden fazla makinenin

olusturdusu bir clustertzerinden sunabilmemizi @ayan teknolojidir.

= RAC, sunucular arasi paylanli bellek mimarisinin en galmis 6rneklerinden
biridir. Tum sunucularin belf@ tek bir bellekmg gibi davranir. Verinin
paylaiml bellekte bir anda sadece bir kopyasi bulurmaijkerrer kopyalar

bulunmaz.

= Veritabanina ait dosyalar Uye sunucularin tamami@nyapabildgi ortak bir

diskte bulunurlar.

= Uye sunucularin tamanprivate interconnectadi verilen bir ga dahildirler.
Sunucular veri bloklarini, global kilitleri ve SCNiegerlerini birbirlerine

gonderirken bu @ kullanirlar.
Avantajlari:
24/7 sureklilik - Veritabani uygulamalarinin kesintisiz bekilde calgmasini sglar.

Talebe gore dlgeklenebilirlik - Sahip oldgunuz sunucular kiimesine sadece yeni

sunucular eklemek suretiyle — yatay bicimde - kapgisgensletebilirsiniz.

Daha distk bilisim masraflari - Dusik maliyetli donanimlar kullanabilir ve atil

surenin maliyetini azaltabilirsiniz.

Dunya rekoru performansi - En hizli ana bilgisayardan da hizh gali



Anahtar KelimelerOracle Rac, Oracle Veritabani, Sanal Makine, Lireerformans



ABSTRACT

Oracle Real Application Clusters (RAC), is an adeahtechnology of related
with Relational database system (RDBS) used in commpublic and private
companies. RAC systems are advanced solutions @l®BBS program to operate
on several separate servers by providing more alsitidy and maintenance. RAC
provide to manage more than one processors asbgnthat way, provide to
maintain transaction with other processsors when fails. There are some Oracle

RAC technical words and their explanation below:

= Clusteris a structure formed by several servers allowentd to get a service

from them in harmony.

» Real Application Clusters a technology in which Oracle services run arster

that is informed with several machines.

» Real Application Clusters a technology in which Oracle services run arster

that is informed with several machines.

» Files and data are located on only one disk on kvimember servers can do 10

operation on the disk.

= All members of servers are part of a network naraggrivate interconnect.
Servers are used the network for communicationstearing data blocks, global

keys and SCN parameters.

Benefits;

« 24/7 availability—Provide continuous uptime for database application

+ On-demand scalability—Expand capacity by simply adding servers to your
cluster

+ Lower computing costs—Use low-cost commodity hardware and reduce cost of
downtime

« World record performance—Runs faster than the fastest mainframe

« Grid computing—Oracle RAC is the foundation for grid computing

Key WordsOracle Rac, Oracle Database, Virtual Machine, XjiRerformance.



GIRIS

Tez konumu ‘VMware Server ile Enterprise Linux (mde Oracle Rac

Performans Analizi’ secmemdeki en buyldk neden, BraRac teknolojisinin
performans testini mevcut pc’ler Uzerindesitl®&Mware Server programi tizerinden
denemek ve bu iki ayri platformdaki performanslamalizini yapmak.
Buna gore, genellikle test cghalarimizda gletim sistemlerimizin olumsuz
etkilenmelerini istemeyiz. Bu ylzden test gada ortami olarak VMware Server
programini tercih edebiliriz. VMware Server prograizerine en az 2 node’luk bir
Oracle Rac ortami kuraga ve kullanacgimiz isletim sistemleri Enterprise Linux 4
update 5 surtimu olacaktir.

Konunun planli ve belirli bir dizen igerisinde ite@ebilmesi amaciyla anlatim
cssitli bolimlere ayrilmstir. Tezin girs kisminda; konunun segilamaci, icegii ve
kullanilacak uygulamalar hakkinda kisaca bilgi Meijtir. Arastirma kapsaminda;
Oracle Rac tanimlari, gamaciklamalari, 6rnek Oracle Rgemalari, VMware Server
ayarlari, Oracle Enterprise Linux kurulumu, Node'Easi ayarlar ve igantilar,
Oracle Clusterware, Oracle Database, Oracle ASMilaygalarinin kurulumlari ve
Oracle Rac kurulum testi konulari incelegtini

Tezin her yapiy asamasinda alinan ekran goruntileri daha aciklayimias
acisindan, anlatim boyunca kullangtmt
Kullanac&imiz programlar ve sletim sistemi platformlarini sagidaki gibi

siralayabiliriz;

* Win XP Professional Vers. 2002 SP 3, Intel Coreud @BPU 1.66 GHz, 2 GB
RAM

* VMware Server 1.0.6

* Enterprise Linux 4 update 5 x86 32 bit (4 CD)

* Oracle Database g(Release 2 (10.2.0.1.0) for Linux x86

» Oracle Clusterware Release 2 (10.2.0.1.0) for Lix@&

* SSH Secure Shell Client 3.2.9



1. ORACLE VERITABANININ TAR IHCESI

Oracle'in bu gunlere gelmesinde @melan gizli kahraman IBM'dir. IBM nasil
Bill Gates'e altin tepside DOS'u teslim ettiysenze bir stratejik hatay! "gkisel
veritabani yonetim sistemleri® konusunda da yapmi iliskisel veritabanlarinin
temeli, bir IBM calsani olan Edgar F. Codd'un 1970'lerde yazdfA Relational
Model of Data for Large Shared Data Banks’ makakeslayanir. IBM o zamanlar
pazara IMS/DB drunu ile hakim olgundan bu yeni fikirleri benimsemekte
direnmitir. iliskisel veritabani fikri genel olarak kabul edilmepeslayinca, 1BM
ili skisel veritabani sistemleri gglirmek icin bir ekip kurmg ama bu ekip Codd'un
fikirlerine yabanci yazilimcilardan aftwrulmustur. IBM, Codd'un fikirlerini g6z ardi
ederken, Larry Ellison (Oracle'in kurucusu ve CEE)'€odd'un makalesini okur ve
ili skisel veritabani sistemlerindeki blyuk potansiyalk eder. 1977 yilinda Larry
Ellison, iki arkadaiyla beraber (Bob Miner, ve Ed Oates) Software Dmweent
Laboratories firmasini  kurar ve RDBMS (Uzerine gahya balar.

1978:

Oracle'in hi¢ pazarlanmayan/resmi olarak yayinlanma. sarimu yazilir.

1979:
Oracle versiyon 2 piyasaya surulir. Oracle versigonSQL destekli, ilk ticari
ili skisel veritabani yonetim sistemidir.

Firma ismini Relational Software Inc. (RSI) olam@dgistirir.

1982:
RSI ismini dgistirip, ana Urinleri olan Oracle veritabanini yaasiOracle Systems

adini alir.

1983:
Oracle versiyon 3 piyasaya cikar. Oracle v3, Catalgigi icin mainframe'lerden
PC'lere bir cok ortama port edilir ve Oracle'initadrani pazarinda yerini

guclendirmesini s#ar.



1984:
Oracle versiyon 4 piyasaya surulur. Oracle vers@pRead Consistency 6zglhe

sahip ilk iliskisel veritabanidir.

1985:
Oracle versiyon 5 piyasaya suriltr. Oracle versfypistemci/sunucu mimarisine

sahip ilk veritabani yonetim sistemlerinden biridir

1988:
Row-level locking (Tablonun ¢ sadeceglem yapilan kayida kilit konulmast), Hot
backup ve PL/SQL gibi icinde bir ¢cok yenilik barireh Oracle Versiyon 6 piyasaya
cikar.

1992:

Oracle versiyon 7, Full Auditing 6zetine sahip ilk ilskisel veritabanidir.

1994:
Oracle, bgimsiz guvenlik kurulgiarindan onay alan ilk veritabani yonetim sistemi

olur.

1995:
Oracle, gelecge yonelik Internet stratejilerini duyurur. Oradk@psamli bir Internet

stratejisi belirleyen ilk buytk yazilim firmasidir.

1997:
Oracle veritabani 8, Java destie birlikte piyasa surulur. Oracle, Java'yi

destekleyen ilk blyuk yaziligirketidir.

1998:
Internet teknolojilerini destekleyen Oracle@yasaya cikar.



2001:

Real Application Clustering teknolojisini destekéeyilk veritabani olan Oraclei 9
piyasaya sdrulir. Real Application Clustering tdkijisi, birden fazla
sunucunun, beraber gap veritabani hizmetini vermelerini @ar. Bu sayede diik

maliyetli, 6lceklenebilir veritabani sistemleri kimasi imkani dgmustur. Ayni

zamanda Oracle i9 XML dokimanlari okuma ve yazma deste sahiptir.

2003:

Grid computing destekli ilk kurumsal veritabani gi®l olan Oracle Ifpiyasaya
ctkar. Bu surim, grid computing teknolojilerine Gein uyumunu gostermek igin
10g (grid) olarak adlandirilngtir.

2007:

Oracle 11g piyasaya surulur.

Oracle veritabani, 30 yilgkin siredir veritabani pazarindaki lidgmi ve

oncul(gini korumaktadir.



2. ORACLE RAC (REAL APPLICATION CLUSTERS)

2.1. REAL APPLICATION CLUSTERS (GERCEK UYGULAMA
KUMELER 1) NEDIR?

Real Application Clusters birbirine gabilgisayarlarin glem gicunt kullanir.

Real Application Clusters yazilimi ve kiime olarainbn donanim grubu, gtvenilir
bilgi-islem ortam yaratabilmesi icin herbir bignin slem gtcina birlgtirir.
Real Application Cluster tum sistem turleri icingdnli avantajlar sunmaktadir. Real
Application Cluster’'in fonksiyonelii ile donatilmg tim sistemler ve uygulamalar
kiime ortamindan verimli biekilde faydalanabilir.
Real Application Cluster’; yuksek performans eldgmek, sistemin siem
kapasitesini arttirmak ve yuksek devamghliulgmak igin kullanabilirsiniz. Real
Application Cluster't konglandirmadan once Real Application Clustglemini
anlamaniz gerekmektedir.

Real Application Cluster ortaminda, butln aktif Geainstance’lari paykalabilir
bir veritabani Gizerindekglemleri ayni anda yurutebilir.
Kiamelerin gucunid kullanmak belli avantajlar sur@oklu digimler (nodes) arasina
dagitilmis ve alt gorevlere ayrilmgibtylik bir glem, tim glemin bir digim Uzerinde
isleme konmasina gére daha erken ve daha verimidbitde tamamlanir. Kiime
islemi, hizla geken kullanici sayisina imkan ve buyuk yukleri icin yuksek
performans Sdar.
Real Application Clusters ile, uygulama kodunigigérmeden, uygulamalarinizin
artan veri gleme ihtiyaclarini kanlayip kagilamadgini olcebilirsiniz. Digumler
veya disk gibi yeni kaynaklar ekleginizde, Real Application Cluster bu bjenleri
bireysel limitlerinin Gzerinde bir birimle kullanmazi s&lar.
Sadece okunur veriye gebilen veri ambari uygulamalari Real Applicatiorusiérs
icin balica adaylardir. Buna ek olarak, Real Applicatiodusiers, Online
Transaction Processing (OLTP)sistemleri ve hem okunan/yazilan uygulamalarin
Ozelliklerini birlestiren hybrid sistemleri yonetebilir. Ayrica Real plation
Clusters guvenilir kolay ejiiebilen ¢ézumlerin dnemli bir bikeni olarak, ¢cok az

hataya miisahama ederek ya da hi¢ aksamadan giran’ya

'[12]



2.2. REAL APPLICATION CLUSTER’IN FAYDALARI
Real Application Cluster’'in bazi faydalarigegidaki gibi agiklayabiliriz;

* DUstk Toplam Sahip Olma Maliyeti

» Yiiksek Olgeklenebilirlik

* Yiksek Devamlilik

« Saydamlik

+ On Arabellek Yonetimi (Buffer Cache Management)

» Kayit bazinda kilitteme (Row Locking)

» Recovery Manager, Online Yedekleme, veileme

2.2.1. Dusuk Toplam Sahip Olma Maliyeti

Real Application Cluster ger kime veritabani trtnlerine gore toplam sahipaolm
maliyetini daha etkin bicimde azaltir. Bu daha cBlkal Application Clusters
mimarisinin tim sistemi tekbir yapi olarak bitieebilmesinin sonucudur.

Real Application Clusters ile ggbileceginiz sistem konsolidasyon dizeyi gdr
kiime veritabani Urinlerine gbre daha az yazilirhesaplama araclari kullanmanizi
saglayacaktir. Ustelik, yilksek sureklilik ve olcekldik gerektiren tim
yapilandirmalar icin Real Application Clusters’i rkglandirabilirsiniz. Bununla
birlikte; Real Application Clusters ile etkien ¢ok yonli, kolay yonetilebilir araclar
sayesinde, projenizle ilgili yonetimsel ek yukleojenizin ygami boyunca surekli
onemli Olctde azalarak toplam maliyetinizisdld tutar.



2.2.2. Yuksek Olceklenebilirlik

Olgeklenebilir bir ortam, performansinizi gélimeyi ve digim ekleyerek
kapasiteyi artirmanizi gkar. Bazi platformlarda kiimeleme gatken dinamik olarak
digum ekleyebilirsiniz.

Real Application Clusters'in destekleyebilgcedigim sayisi gercekgériimis
olarak bilinen dgum sayisindan oldukga fazladir. Yuksek surekliligini
yapilandiriimg kicuk sistemler sadece iki glime sahip olabilirler. Oysa, blyuk
sistemler 32-64 diiime sahip olabilirler.

Not: Kimenize dinamik olarak giim ekleyebilmeniz cluster yaziliminizin
(clusterware) yeteneklerine #alir. Eger Oracle clusterware kullaniyorsaniz,

dugumleri bir cok platforma dinamik olarak ekleyelsiimiz.

2.2.3. Yuksek Devamlilik

Yuksek devamlilik herhangi bir aksama durmunda titarli, kesintisiz servis
sgilayan bol bilgenli sistemleri ifade eder. Bir c¢ok yiksek devarklil

konfigirasyonunda; bir d@iiim Gzerindeki bir hatanin bitin sistemi etkilemames

.....

2.2.4. Saydamlik

Saydamlik kavrami, tek Oracle instance’ina sahipac@r veritabani
konfigurasyonlarina fonksiyonellik bakimindagiteolan Real Application Clusters
ortamlarini ima eder. Rer bir deysle; ezer uygulamalariniz tek Oracle instance’ina
sahip Oracle veritabani konfigurasyonlarinda varirgékilde calgirsa Real
Application Cluster tzerinde konfiglrasyonlar kglandirmak icin kod d&sikli gi
yapmaniza gerek yoktur.

Bir kimedeki coklu 6n arabelleklerin bigleni anlamina gelen Cache Fusion
Ozelligi, Real Aplication Clusters ortamlarinin yonetimirkolaylastirir. Real
Aplication Clusters ve Cache Fusion ile kapasigpil da yapmaniza gerek yoktur.

Saydamlik ayrica hem sistem dizeylerinde hem deulagwplardaki verimli
kaynak kullanimlarinda kullanilmaktadir. Op& zaman-tiketim  kaynak

konfigurasyonlarini (time- consuming resource agunations) veri esim duzenini



inceleyerek yapmaniza gerek yoktur; ¢unkll Real dgpion Clusters bunu otomotik

olarak yapar.

2.2.5. On Arabellek Y6netimi

Oracle; kaynaklar (6rrggn veri blogu bilgisi) bellekte yer alan bir 6n arabellekte
depolar. Bu bilgiyi yerel olarak depolama, veritabglemlerini ve disk 1/0 (disk
okuma-yazma)’'sunu azaltir. Clinkd her bir Oracleanse’inin kendi bellg vardir.
Real Aplication Clusters disk I/Glemlerini minimize ederken ¢oklu giimlerin 6n
arabelleklerini koordine eder. Bu, performansi dkseviyeye cikartir ve gercek
bellegi kiime veritabaninizdaki bitlin balie toplamina nerdeysaieolacaksekilde
gengletir.

Bunu yapmak icin Real Aplication Clusters Oracle’in yiksek performans
Ozelliklerini en yiksek seviyeye cikartmak ve coldn arabellekler arasindaki
islemleri koordine etmek icirGlobal Cache Service (GCS)i kullanir. Ayrica
Global Engeue Service (GES)eszamanlamayl da giimler arasi ilegimleri

yoneterek destekler.

2.2.6. Row Locking (Kayit Bazinda Kilitleme)

Oracle row locking ve multi-version read consistendiksek derecedezamanli
kullanimi ve § cikarma yetengni saslar. Row locking ayni veri bigunda farkli

satirlari dgistiren hareketlerin kaydetmek icin birbirini beklemesini sglar.

2.2.7. Multiversion Read Consistency

Multiversion read consistency, okumalemlerin yazma slemlerini, yazma
islemlerinin de okuma slemlerini bloke etmemesini gkgr. Multiversion read
consistency, heniz commit edilmgmiransaction’lardaki verilerin bulungu
bloklarin snapshotlar'ini ve okuma tutarli versilami oluturur. Bu yaklaimin iki

onemli yarari vardir:

e Okuma glemleri, kaynaklari beklemek zorunda kalmaz clnkil Kullanicinin

degistirmekte oldgu verilerin dger kullanicilar tarafindan okunmasini engellenmez.



« Verinin herhangi bir zaman i¢in snaphot goruntisgcuttur

2.2.8. Recovery Manager, Online Yedeklemeler, ve Aivleme

Real Application Clusters, Recovery Manager (RMAN)e Oracle Enterprise
Manager’'in tim fonksiyonefiini destekler. Ayrica, Real Application Clusterk te
Oracle instance’ina sahip Oracle veritabanlarindartan butin Oracle yedekleme
ve akivleme Ozelliklerini destekler. Bu, bitin veritalbiam veya tek bir tablo
alaninin hem on-line hemde off-line yedeklerinirigektedir.

Eger Oracle’t ARCHIVELOG modunda cgliriyorsaniz, log dosyasi dolgu zaman
Oracle bu log dosyasinin tzerine herhangi bir bjgilmadan bir giv dosyasina
donistarar. Real Application Clusterlarda, her Oraclestance’t kendi redo log
dosyalarini otomatik olarak swler, veya bir yada daha fazla Oracle instance’lar
redo log dosyalarini bazi Oracle instance’lari véiya Oracle instance’lari igin
arsivleyebilir.

Eger veritabaninizi NOARCHIVELOG modunda gahiyorsaniz, sadece off-line
yedeklemeler yapabilirsiniz. ger veri kaybetmek istemiyorsaniz, Oracle

ARCHIVELOG modunu kullanmanizi 6nemle tavsiye ediyu.

2.3. REAL APPLICATION CLUSTERS S iSTEMLER iN MiMAR iSi

Bu bolim pekcok cluster (kime) veritabani ortamida& benzer olan sistem

bilesenlerini ve mimari modelleri tanimlar. @umler igin gerekli donanim ile
baslica konular:

» Kiime Veritabani Sistem Bienlerini gdzden gecirme

« Bellek, Interconnect (Interconnect) ve Depolama

* Yiksek Hizli IPC Interconnect

» Paylgilan Disk Deposu ve Cluster File System (Kiime DdSigdemi) Avantaj!



2.3.1. Cluster (Kime) Veritabani Sistem Bilgenlerine Genel bir baks

Bir kiime veritabani birbirine Iganan iki ya da daha fazla glimden
(Interconnect) olgur. Interconnect, kiime veritabani icindeki herhigi@n arasinda
iletisim yolu olarak gorev yapar. Her Oracle instancleér bir Oracle instance’inin
paylailan kaynaklari kullanimini senkronize eden mesagt icin Interconnect
kullanir. Ayrica; Oracle, Interconnect coklu Orachlnlarinin paylgtigl veri
bloklarini iletmek icin kullanir. Kullanilan kaygen ana tipi bitiin dgiimlerin
eristigi veri dosyalaridir.

Kime ve onun Interconnect'i depolama araclarinadgapaylaillan disk alt-
sisteme depolama alanigiaile baslidir. Asagidaki bdlumler dgumleri ve

Interconnect’i daha detayli bir bicimde tanimlar:

2.3.2. Dugumler ve Onlarin Bilesenleri

Bir digimun ana bilgenlerisunlar:

* CPU - Bilgisayarin ana befilnden okuyan ve ana beli@e yazan bir analeme

bilesenidir.
* Bellek — Veriyi arabellge alma ve programatik yaritme icin kullanilan fiedir.
* Interconnect- Dglimler arasindaki ilefim baglantisidir.
» Storage (Depolama Sistemi) —Veriyi depolayan amctir. Bu, iceriklerini
degistirmek icin okuma-yazmaslemleri tarafindan egilmesi gereken genellikle
kalici veri deposudur.

Bu bilesenler diglimlerin veri depolarina ve anabgkenasil| egecesini belirler.
NOT: Oracle Corporation, Real Aplication Clusters’i, Real Aplication Cluser

veritabanlari ile kullanmak i¢cin onaylangni konfiglrasyonlarla birlikte
konwlandirmanizi tavsiye eder.
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2.3.3. Cluster Interconnect ve Interprocess Communicatior(Dugimden
Duglme)

Real Aplication Clusters, @iimler arasi ilegim icin yiksek hizli interprocess
communication (IPC) bikenlerini kullanir. IPC, Real Aplication Clusters
ortamlarinin Oracle instance’lari arasi mesajlaletmesi icin gerekli arabirim ve
protokolleri tanimlar. Mesajlar, bu arabirimdekimel iletisim birimleridir. IPC’nin

ana fonksiyonu, asenkron ve mesaj kgymodeli olgturmasidir.

2.3.4. Bellek, Interconnect ve Depolama

Batin veritabanlarn genelde ayni yolla CPU’lari l&aolr. Fakat, bellgn,
depolamanin ve Interconnect’in farkli konfiguraskwmi farkli amaclar igin
konuslandirabilirsiniz. Real Aplication Clusters’t koglandirdginiz mimari, sizin
isleme amaclariniza Badir. Kiime veritabanindaki her bir giimin bir ya da daha
fazla CPU’lari vardir. Coklu CPU’lu dgiimler tipik olarak ana bel§e paylssmak
icin konfiglre edilmgtir. Bu size daha oOl¢eklenebilir bir sistenglsa.

2.3.5. Yiuksek Hizli IPC Interconnect

Yuksek hizli Interprocess Communication (IPC) lotemects! bir yuksek geni
bantli, kimedeki dgiimleri balayan dguk gecikmeli bir iletim kolayhgidir.
Interconnect her bir diiimin kaynaklara efimini koordine etmek i¢cin mesajlarin ve
diger kiime iletsimleri trafiginin yonunu belirler.

Interconnect igin Ethernet, bfiber Distributed Data Interface (FDDI), ya da
diger uygun donanimlari kullanabilirsiniz. Ana Inteno@ct'inizde aksama olma
durumlari icin, yedek bir Interconnect yuklenmegiei hesaba katmalisiniz. Yedek
Interconnect, yuksek kullantligh arttirir, Interconnect’'in barisizliktaki tek nokta
olma olasilgini azaltir.

Real Application Clusters’lar, user-mode (kullamwodlu) ve memory-mapped
(eslenmis bellek) IPC’leri destekler. Bu tur IPC’ler, CPU kgtimini ve IPC

gecikmelerini oldukca azaltir.
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2.3.6. Paylasilan Disk Deposu ve Cluster File System (Kiime Dosygistemi)
Avantajl

Real Application Clusters’lar, Oracle anlarina tedvanina gzamanh egimi
vermek icin butin dglmlerin ayni anda paydan disklere egimine ihtiyac
duymaktadirlar. Payidan disk altsistemi gercekdrilmesi isletim sisteminize
baglidir: bir cluster file system (kime dosya sisterkillanabilir veya dosyalari
islenmem§ makinalar Uzerine koyabilirsiniz. Cluster File &m (Kime dosya
sistemi), Real Application Clusters’larin kurulumure yonetimini buydk o6lctde
kolaylastirir.

Real Application Clusters’lar icin bellek gim konfiglirasyonlari belirgin bicimde

tekdliizedir. Bu, kimedeki her giim icin bellge ersimde gereken ek yikin ayni
oldugu anlamina gelir. Bununla birlikte, tipik depo sgm konfigtrasyonlari hem

birbicimli hemde tersi olmaktadir. Kullanginiz depo egim konfigurasyonu, bellek

konfigirasyonunuzdan Bansizdir.

Bellek konfigirasyonlarinda olgu gibi, ¢cgu sistemler Real Application Clusters
veritabanlari icin tekdize disk g@mini kullanirlar. Bir kiime veritabanindaki

tekdlize disk egim konfiglrasyonlari, disk eim yonetimini kolaylatirir.

2.4. REAL APPLICATION CLUSTERS YAZILIMIM iIMARIiSi

Bu bolimde, Oracle Real Application Clustera ozgdimari bilesenler
tanimlanacaktir. Bu bikenlerden bazilari, Oracle veritabani yazilimi i&nin
edilebilirken bazilari da vendor-specific gkayiciya O6zgudur)'tir. Bu boliumdeki
baslica konular Real Application Cluster hinlerini tanimlamaktadir. Bunlar:

* Operating System-Dependent Clusterware

* Real Application Cluster Paylidan Disk Bilesenleri

2.4.1. OPERATING SYSTEM-DEPENDENT (OSD) CLUSTERWARE

Real Aplication Clusterssliemi, isletim sistemine egmek icin, kiimeye ikkin

hizmet glemi (6rnein Oracle instance Btimi ve kapatimi ile ilgili bilgi iletimi)
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icin Operating System-Dependent clusterware’i (OSDkullanir. Ureticiler OSD
clusterware’i Unix gletim sistemi icin, Oracle ise OSD clusterware’i nfows
NT/2000/XP gletim sistemleri icin slamaktadir. OSD’nin altbikeenleri:

* Cluster Manager (Kiime yoOneticisi)

» DUgum monitér (gozleyicisi)

* [nterconnect

Cluster Manager (Kiime Yoneticisi)

Cluster Manager (CM), diiimler arasi slemleri koordine etmek icin
Interconnect Uzerinden dgumler arasi iletilen mesagiaayi inceleyebilir. Cluster
Manager, cluster manager’in tyeleri olan kiimeyezludilere ve Oracle anlarina

genel bir izlenim imkani sunar. Cluster manager &liryelgini de kontrol eder.

Dugum Monitor (g6zleyicisi)

Cluster manager, @im monitor (g0zleyicisi) olarak bilinen bir fonksigellik
altkimesi icerir. Dgum monitor (gozleyicisi), dgiimlerde dahil olmak Uzere
kiimedeki her kayrian, donanim ve yazilim Interconnect’inin ve paykn diskin
durumunu sorgular. Cluster manager, kiime kaynaktardurumunda dgsiklik
oldugu zaman istemcileri ve Oracle sunucusunu bilgilendBunun nedeni ise;

Real Application clusters’lar, var olan bir Oraglestancenin kiime veritabanindan
baglantisi koptgu zaman veya g bir Oracle instance cluster manager ile birlikte
kaydedildgi zaman kime veritabanini tekrar konfiglre ederéind Uyelgini
yonetir.

Duglim monitora cluster manager’a sugidazi hizmetler:

» DUgum yonetimi arabirim modulleri gar.

» Duglimlerin dyelik durumunu, kime Uuzerinde gdin Uyelginin genel bir

gorunumind sdayarak argtirir ve bulur.
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 Aktif dugimlerdeki durum d&simlerini ortaya c¢ikarir, tghis eder ve bu dgsim
olaylar1 hakkinda bilgiyi bildirir.

Interconnect

Interprocess communication (IPC) yazilimi, yadaidcwnnect, bir gger anahtar
OSD bilegenidir. IPC, dgumler arasi mesagmay! sglar. Real Application

Cluster’lar Oracle anlari arasi veri bloklariniakhak icin IPC kullanirlar.

2.4.2. REAL APPLICATION CLUSTERS'IN PAYLA SILAN D iSK
BILE SENLERI

Real Application Clusters veritabanlari, tek Oragabstance’ina sahip Oracle
veritabanlari ile ayni bikenlere sahiptir. Bu durum, bir yada daha fazla taint
dosyalarini, bir dizi online redo log dosyalariistege bali arsiv log dosyalarini,
veri dosyalarini ve bunun gibilerini kapsamakta8dylece, her redo log grubunun
herbir online redo log uyesi i¢in, herbir kontra veri dosyasi i¢in, paydan diske
giris imkani sg@lamaniz gerekir. Paydan diski, undo tablespace (geri alim tablo
alani) veri dosyasinin tavsiye edilen otomatik gatim yodnetimi 6zellini
kullanmasi i¢in konfiglire etmeniz de gereklidir.

Windows NT ve Windows 2000sletim sistemlerinde (sadece bu sistemlerde),
Oracle’in kiime konfiglrasyonu bilgilerini depolgdbir voting yadaquorum disk’

e ortak egim imkani sglamaniz gereklidir. Bu diski bir Cluster File Syst¢CFS)
Uzerine veya birsienmems makine Uzerine yer@rebilirsiniz. Digm monitor
(gOzleyicisi) kume konfigurasyonlarini  yonetebilmescgin  quorum  disk
konfigirasyonunu kullanir. Oracle konfiglrasyon y@&netim araclari payidan
diskte depolanan kime konfigirasyon verisine géneks duyar. Database
Configuration Assistant’t (DBCA), Oracle Enterprislanagement’i (EM) ve Server
Control (SRVCTL) komut satiri yonetsel yardimciyllenmak igin paylg@lan disk
kaynaini konfigire etmelisiniz. Windows NT ve Windows@Dzerinde, voting
disk ve konfiglirasyon verisi ayni disk kagna paylair.

Eger sunucu parametre dosyasini kullanirsaniz, parardesyasi yonetimi Real
Aplication Clusters’da basit@rilmistir. Bu dosyayi, genel anlamda ybnetmek ve
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Oracle instance’ina 0zgu parametre ayarlarini beyd icinde bulundurmak igin
paylailan bir diske depolayin.

2.5. REAL APLICATION CLUSTERS'DA OLCEKLENEB ILIRLIK

Bu bolumde Real Aplication Clusters'in olgeklengbi Ozellikleri hakkinda

bahsedilecektir. Ayrica bu bolimde yer alacak karngunladir:

« Real Aplication Clusters’in Olgeklenebilirlik Otikleri

* Real Aplication Clusters’tan Faydalanan ButurntesrsCaitleri

« Olgeklenenbilirlik Duzeyleri

2.5.1. Real Aplication Clusters’in Olgeklenebilirlik Ozellikleri

Yuksek sureklilik duzeylerini koruyan ve uygulamerformansini arttiran birgok
Ozelligi kullanarak Real Aplication Clusters’t uygulayatsiniz. Bu o6zellikler

sunlardir:

» Dugumler arasindakisiyuklerini, gir kullanim periyodlari boyunca ¢oklu sunucu

baglantilarini kontrol ederek dengeler.

* Real Aplication Clusters veritabaniniz ve istdercarasinda kalici, hata toleransi
olan b&lantilari s&lar.

» Eger 6nceden konfiglre edilmveritabanlarindan biri ile Real Aplication Cluster
yuklerseniz, o zaman Database Configuration Assis¢DBCA) otomatik olarak bu

Ozelliklerin ¢ggunu konfiglre eder.

2.5.2. Real Aplication Clusters’'tan Faydalanan Butin Sisten Cegitleri

Bu bolimde, “nicin batln sistem geri Real Aplication Clusters’dan faydalanir

sorusunun yanitl aranacaktir. Ayrigag@adaki konulara dg@nilecektir.
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» Hareket Sistemleri ve Real Aplication Clusters

» Veri Ambari Sistemleri ve Real Aplication Cluser

Not: Eger uygulamaniz iyi dizayn edilgive tek Oracle instance’ina sahip Oracle
veritabani Uzerinde etkili bigekilde calsiyorsa, Real Aplication Clusters’da ¢ok

daha iyi 6lceklenecektir.

Hareket Sistemleri ve Real Applicaiton Clusters

Hareket sistemleri, goreceli olarak kisa veritabajncelleme hareketleri
tarafindan karakterize edilgtir. Hareket sistemleri icin yapilan (e-business ve
traditional online transaction processing [OLTP$temlerini iceren) uygulamalar,
Real Aplication Clusters Uzerinde daha iyi uygulargiinkii Real Aplaication
Clusters ayni oranda iyi bir yiukseltiggar. Cache Fusion, ek yuk ¢ikarmadan ¢oklu
Oracle anlarinda guncejl@me yapilabilmesini gar.

Fazla kullanici sisteme glandikca hareket sistemi daha fazlerni ylrattigi icin,
kiimeye dinamik olarak giim ekleyerek kapasiteyi arttirabilirsiniz. Fakat bjr
sekilde dizayn edilmemisistemler ne tek Oracle instance’ina sahip Orasfgabani
Uzerinde ne de Real Aplication Cluster veritabarniaerinde iyi 6lcekleme yapamaz
- lyi dizayn edilmemy uygulamalar istek arttikga muhtemeleryiakibir performans

gOsterecektir.

Veri Ambari Sistemleri ve Real Application Clusterslar

Veri ambar sistemleri, Real Aplication Clusterfizde iyi performans gosterir,
cunkil; diguk guncelleme aktivitelerine sahip uygulamalar tedranina , ekstra ek
yuk olmadan farkli Oracle anlariyla ggbilir. Eger veri bloklari dgistirilmemisse, o
zaman c¢oklu Oracle anlari ayni bloklari kendi ¢abatleklerinin icine okuyabilir ve
ekstra I/O olmaksizin bloklar tizerindeki sorgulamgerceklsatirebilir. Veri ambari
sistemleri genellikle yukari dlceklemelerden (scaf@ faydalanir ve de hizlanma

tecriibesi kazanir.



2.5.3. Olgeklenebilirlik Duzeyleri

Kime veritabanlarinin gerceklglmesi, aagida siralanngiseviyelerde en iyi

Olceklenirligi gerektirir. Bu seviyeler:

* Ag Olceklenirligi
+ Ag Olgeklenirligi ve Istemci / Sunucu Bsanirlig
« Isletim Sistemi Olgeklenirfi

16
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3. ORACLE RAC SEMALARI

Asagidaki 6rnek Oracle RAGemalarini inceleyelim.

Sekil 3.1'de gorilen Oracle Ragemasinda, birden fazla sayida ayni
konfigurasyon 0Ozelliklerine sahip node’un ayni iagrinden (interconnect) bir araya
gelmesiyle her node Uzerine kurulan Oracle instéareein (racl, rac2, rac3, ...vb.)
birbirlerinin ~ Kontrol, Redo Log, Veritabani ve Payim Dosyalarini
kullanabildiklerini gorebiliyoruz. Ayni zamanda timode’lar ortak disklerdeki
(shared storage), Oracle ana dizinine (Oracle Howee)yedeklenip aivienen
veritabani dosyalari dizinine (Archivelog Directpresit sekilde ersip, ayni anda

kullanabilmektedirler.

Shared files
Control files
e e Redo log files
I Database files

Oracle Oracle
Instance ) ) ) ) Instance

RACO01 RACNNN
Oracle
home -

Profiles

Archive
dir :

Archive logs

Sekil 3. 1: Oracle Raemasi-1
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Asagida gorulerekil 3.2'de network tzerinde Oracle Rac kurulumugamasini
gorebiliriz. 3 network hattinin (Public Network, ivate Network ve Storage
Network) bulundgu busemada; Private network hatti Gizerinde bulunan @rRelc
node’lari, Storage Network hattinagtenarak yine bu hat tzerindeki SAN, NAS,
ISCSI sunuculara 1@ blyuk kapasiteli disklere ayni anda
erisebilmektedirler.Oracle Rac node’larindaki veritabgtemlerini Public Network

hattindaki uygulama node’lar1 (Application Nodds)yonetilebilir.

Public Private Storage
Network Network Network

£ £ [
5
. )
S =
‘ RAC Node 1 SAN
k U
App Node 1 N
?
S )
‘ RAC Node 2 NAS u
<4 =
App Node 2 T
2
% -
RAC Node N iscsl u

Sekil 3. 2: Oracle Ragemasi-2

Sekil 3.3'de gosterilen Oracle Ragemasinda ise, tek node (teemci)da
bulunan Oracle veritabani, kiimelegrbir dizi node yapisinda (birgcoklemci ayni

kiimede tek birsiemci gorevi gorir) cok daha hizli performans giste

Instance Oracle  Clustered it Oracle RAC

= 4% W‘E ‘%l ‘é ‘5

Database
oS

Sekil 3. 3: Oracle Ragemasi-3
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4. ORACLE ENTERPRISE LINUX SISTEMININ KURULUMU iCIN
VMWARE SERVER KONF iIGURASYONUNU HAZIRLAMA

VMware Server uygulamasi, host bilgisayarimizin tdonanim kaynaklarini
kullanarak bir veya daha cok sayiddetim sistemi kurmamiza olanak ghar.
Genellikle test cagmalarinda kullanilir ve maliyet acisindan da oldukgantajhidir.
Oracle Rac kurulumu icin VMware Server 1.0.6 surikullaniimsstir. 2VMware
Server uygulamasi Uzerinde Oracle Rac kurulumu acidim anlatilmaya
calisilmistir. ilk etapta Oracle Enterprise Linuxlégtim sisteminin kurulumu igin

VMware Server uygulamasinin konfigtirasyon ayastapiimstir:

4.1. VMware Server'deisletim Sistemi Kurulumu Oncesi Ayarlar

1- VMware Server'desletim sistemi kurarken dncelikle sistemi kurgeaiz dizini
belirtmeliyiz.  Bizim  6rngimizde D:\  diskinde ‘D:\My  Virtual
Machines\RAC\rac10g’ dizini ve klasotrleri oturulmwtur. Asagida da
goruldigt gibi ‘Racl’ klasérine ‘EL4_10gRAC1’' Linux sistemi ,'Rac2’
klasoriine ‘EL4 10gRAC?2’ Linux sistemini ve ‘sharklasérine ise bu iki

linux’'tin ortak kullanacaklari diskler kurulngtur.

Doswa Dizen  Gordnom Sk Kullarilanlar  Araclar  Yardim

GGeri s ir | /7 ! Ara Klasérler E'v

fdres |25 FuiMy virkual Machines\RAC raciig

Adi -~
Dosya ve Klasiir Gorevleri # [—Jracl
Carac?
Yeni klasor olugkur
»-j 5 (1share

@ Bu Klastri Web'de vawvimla
[=F Bu klasdri paylag

Sekil 4. 1: Oracle Rac Windows Dizini

2- ‘New Virtual Machine’ ikonu tiklanip Wizard ile kulum gamalarini tek tek

gecilmistir;

? [13]
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7 Local host - ¥Mware Server Console

VMware Server Console

Connected to Local host running YMware Server 1.0.6

LR e e v Yirtual Machine Wizard x|

systems. Each virtual macl
memory and devices, The
machines, including keybo.

Welcome to the New Virtual
Machine Wizard

This wizard will guide you thiough the steps of
cieating a new vittual machine

Hew Virtual
Machine

serve
with t CONSOLE
stand

@ e VMware Server

Open Existing
Wirtual Machine

)
Switch Hosk

-

: Clickt e s iptal
e N e
- that =

Configure Host SEFVEr,

Sekil 4. 2: VMware Server Konsoll, Yeni Sanal Makine Sihirbazi-

3- Karsimiza c¢ikan bu ilk ekrandager ‘Custom’ 1 secersek afturacgimiz sanal
makineye kendi ihtiyaclarimiza gore ek siriculecebdir veya spesifik

konfigurasyon ozellikleri katabiliriz.

New ¥irtual Machine Wizard x|

Select the Appropriate Configuration
How viould wou prefer to configure your new wirtual machine?

r—*irtual machine configuration

' Typical
Create a new virtual machine with the most common devices and configuration
optionz.

devices or zpecific configuration options.

< Geri I legi = I Iptal |

Sekil 4. 3: Yeni Sanal Makine Sihirbazi-2
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4- Linux segenginden ‘Red Hat Enterpirse Linux 4’ surimi segilde v
kurac&imiz linux surimi Enterprise Linux 4 update 5 (Ratlh Oracle igin

hazirladgl versiyonu) olacgindan bu kategoriden secim yapildi.

Mew ¥irtual Machine Wizard x|

Select a Guest Dperating System
Wwihich operating system will be installed on thiz virtual maching?

— Guest operating systen

 Microsoft Windows
 Linug

= Movell Metwiare
£~ Sun Solariz

" Other

Werzion

IF!ed Hat Enterprise Linus 4 j

< Geri I legi » I Iptal |

Sekil 4. 4: Yeni Sanal Makine Sihirbazi-3

5- Kurulacak 2 tane sanal linux makinesi ‘EL4_10gRAQ® ‘EL4 10gRAC2’
seklinde kisaltilmy olarak adlandirildi.
Asagida Tablo 4. 1 'de dizinler belirtilrgtir;

Tablo 4. 1: Sanal Makineler ve Dizinleri

1.Sanal MakingF:\My Virtual Machines\RAC\rac10g\racl

2.Sanal Making=:\My Virtual Machines\RAC\rac10g\rac2

Ortak disk F:\My Virtual Machines\RAC\rac10g\share
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Mame the Virtual Machine
What name would pou like to use for thiz virtual machine?

—Yirtual machine name
IEL4_1 OgRACT

— Location

IF:\.My Wirtual Machines\RAC Yrac10ghiaclh Browse... |

¢ Geri I ilei > I iptal |

Sekil 4. 5: Yeni Sanal Makine Sihirbazi-4

6- Kuracagimiz sanal linux makinelerin herkes tarafindan tarailebilir olmasi

icin sonraki adimdaki ‘Make this virtual machinevatte’ seceng isaretlenmedi.

New ¥irtual Machine Wizard x|

Set Access Rights
To whom would you like to allow access?

Access rights

Would pou ke to have private access to thiz wirtual machine?

[ itdake this virtual machine private

If you chooze to make this viltual machine private, only vour uzer account will
hawe access tait.

To allow access to other users, uncheck the item above. Accezs to the wvirtual
machine will be determined by itz file system permizsions.

« Geri I lei > I iptal |

Sekil 4. 6: Yeni Sanal Makine Sihirbazi-5
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7- Startup/Shutdown ayarlarini ggtirmeden bu kisim gecildi, sanal linux
makinesinin varolan sistemin kullanicisi bazl @cikapanmasi gerekinden

default seceng degistiriimedi.

New ¥irtual Machine Wizard |

Startup f Shutdown Options
Set the optionz for starting up/shutting dowen this vitual machine.

—Wirtual machine account
Fiur this wirtual machine az:

% Lzer that powers an the virtual machine
" Local system account
€ This usen I

Pazzward: I

[Corafirm: I

 Startup / Shutdown options
These optionz are not available for the selected account type.

On host startup: IDon't power of vittual machine j
On host shutdovin: IPDWE[ off wirtual machine j

« Ger I ileri I Iptal |

Sekil 4. 7: Yeni Sanal Makine Sihirbazi-6

8- Default olarak secili tek olanslemci sayisi (Number of processors ‘One’)

degistirilmedi.

New ¥irtual Machine Wizard |

Proceszor Configuration
Specify the number of wirtual proceszors for this vitual machine.

Processars

Mumber of processaors: v Dna

< Geri I legi » I Iptal |

Sekil 4. 8: Yeni Sanal Makine Sihirbazi-7
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9- VMware Server uygulamasini kurglum sistemim ‘Windows XP Version 2002
Servise Pack 3’ ve sistemimin bgil2 GB boyutunda oldgundan kuracam
sanal linux makinelerim icin 1GB boyutunda belld&ra oluturabilirim, Sanal
linux makinelerinde Oracle Database ve Oracle @husire uygulamalarinin

bellek ihtiyaglari i¢in de rahat ¢cgna ortami imkani agisindan 1GB bellek alani

uygun olacaktir.

Mew ¥irtual Machine Wizard

Memory for the Yirtual Machine
How much memory would you like to uze for this vitual machine?

~ Memon
Specify the amount of memory allocated to this virkual machine. The memorny size
muszt be a multiple of 4 MEB.

temony for thiz virtual machine:
1

4 b Fy

A Guest 05 recommended minirmun: J2mME
& Recommended menmany: 256MB
& Marimum recommended memany: 1720MB

< Gern I led » I Iptal |

Sekil 4. 9: Yeni Sanal Makine Sihirbazi-8

10- Network balanti tiplerinden ethernet lzerinden direkglammay: tercih
etmeliyiz. Default'ta ‘Use bridged networking’ skglarak kagimiza cikti.
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New Yirtual Machine Wizard |

Metwork Type
‘Wwhat tupe of network, do pou want to add?y

i Metwork connection

' Uz bridoed networking

Give the guest operating system direct access to an external Ethernet networl,
The guest must have itz own [P addrezz on the external network,

™ Use network address translation [MAT]

Give the quest operating system access to the host computer's dial-up or
external Ethernet network, connection uzing the host's IP address.

™ Use host-only networking
Connect the guest operating system to a private virtual network. on the host
cornputer,

Do not use a netwark connection

< Ger I len » I iptal |

Sekil 4. 10: Yeni Sanal Makine Sihirbazi-9

11- Giris-Cikig(I/O) adapter tiplerinden ‘LSl Logic’ default oldcasecili iken
sonraki adima gegildi.

New Yirtual Machine Wizard x|

Select 1/0 Adapter Types
which adapter type would you like to uze?

1/0 adapter types
IDE Adapter: ATAPI

SCS| Adapters: ¢ Buslogic
{* 5| Logic

< Geri I il > I iptal |

Sekil 4. 11: Yeni Sanal Makine Sihirbazi-10

12- ‘Create a new virtual disk’ default se¢gnige sanal linux makinelerimizin sanal

disklerini olwturulur.
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Mew ¥irtual Machine Wizard x|

Select a Digk
‘which dizk do you want thiz drive to uge?

~ Disk.

(&' Create a new virtual digk

A wirtual dizk iz compozed of ohe or more filez on the host file spstem, which wil
appear az a single hard dizk to the guest operating spstem. Yitual disks can
eazily be copied or moved on the same host ar between hosts.

" Use an existing virtual disk
Chooze thiz option to reuze a previously configured disk.

" Usze a physical disk [for advanced users)

Chooze thiz option to give the virtual maching direct access to a local hard dizk.

« Geri I il » I iptal |

Sekil 4. 12: Yeni Sanal Makine Sihirbazi-11

13- Sanal disk tiplerinden SCSI defalut segeéneayrica Onerilen segenek
oldugundan dgistirmeden sonraki adima gegildi.

Mew Virtual Machine Wizard x|

Select a Disk Type
what kind of disk. do you want to create?

irtual Disk Twpe
" IDE
i+ 5CS| [Recommended)

< Gern I il » I iptal |

Sekil 4. 13: Yeni Sanal Makine Sihirbazi-12

14- Sanal makinemizin disk kapasitesi icin kendi loka'mizden 20 gb kadar
feragat etmemiz gerekiyor. CUnkid sanal makinemilidex kurulumu igin,

Oracle database, Oracle clusterware ve bunlaridilgaisma alanlari icin 20gb
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yeterli olur. ‘Allocate all disk space now’ sec¢gmen isaretli olmamasi ve ‘Split
disk into 2 GB files’ secergnin ise saretli olmasi gerekiyor.

New ¥irtual Machine Wizard |

Specify Disk Capacity
Howa large do pou want this digk to be?

r Digk. capacity
Thig wirtual dizk can never be larger than the masimum capacity that you set here,

Dizk zize [GB): I 20_3

[ Allocate all disk space now.

By allocating the full capacity of the virtual digk, you enhance performance of
wour virtwal machine. However, the disk will take longer to create and there must
be enough space on the host's physical disk.

If you do not allocate disk space now, vour virtual dizk files will start small, then
become larger az you add applications, files, and data to your virtual machine.

< Geri I legi = I ipkal |

Sekil 4. 14:Yeni Sanal Makine Sihirbazi-13

15- Sanal diskimize ‘localdisk.vmdk’ adini verdik ve rw birinci sanal
makinemizin bulundgu dizinde (F:\My Virtual Machines\RAC\rac10g\racl\)
olusturduk.

Mew ¥irtual Machine Wizard |

Specify Disk File
where would you like to stare information about thiz disk?

Dizk. file
One 2 0GB dizk file will be created uzing the filename provided here.

F: WMy Wirtual Machines\RACWac10gvrac] sacaldisk, vrndk] Browsze... |

< Gern San iptal |

Sekil 4. 15: Yeni Sanal Makine Sihirbazi-14
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16-"Edit virtual machine settings’ linkini tiklayip sal makinemiz EL4_10gRACY’

in ayarlarini diizenleyelim, Ortak diskleri ve ilavetwork kartini ekleyelim.

?; Local host - ¥Mware Server Console

JFiIe Edit  Wiew Host WM Power  Snapshot  Windows  Help

[ew »@|@@ [DoEE8

(51 EL4_10gRACA

EL4_10gRAC1

State: Powered aff
Guest 05: Red Hat Enterprise Linu:x 4
Configuration file: F:\My Virtual Machines\RAC\rac10giracliRed Hat Enterprise Lingx 4, vm:x
Yersion: Current virtual machine for YMware Server 1.0.6
Commands Devices
[ Start this virtual machine Memory: 1024 ME
Hﬁ Edit wirtual machine settings SIHard Disk (5CSI0:0)
%CD—ROM (IDE 1:0) Auta detect
EBEthernet Eridged
ﬁ Processars 1

Sekil 4. 16: EL4_10gRAC1 Konsol Ekrani

17- Karsimiza gelen gagidaki ekranda ‘Add..." butonuna tiklggmizda ‘Add

Hardware Wizard’ penceresi acilacaktir.

Yirtual Machine Settings x|

Hardweare I Dp[ignsl

Dievice Summary [~ Memary
— 1074 ME Specify the amaunt of memary sllacated to this virtual
5 Hard Disk (5051 0:0) machine. The memory size must be a multiple of 4 MB.
%CD'ROM (IDE 1:0) Auto detect temony for this virtual machine:
EBEthernet Eridged 1 =
I 1024:, B
ﬁ Processars 1 ) =
FA¥iY A 3600
£ Guest 05 recommended minimun: 32MB
£ Recommended memory: 256HB
& 1 aximum recommended memony: 1720MB
[Memary swapping may occur beyond this size]

Add... Eemove

QK. I Cancel | Help

Sekil 4. 17: Sanal Makine Ayarlari Ekrani
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18- ‘Ethernet Adapter’ secepeile ileri butonunu tikladiimizda ilave network
kartini sistemin network kartiyla birbirine @ayarak (private interconnect)
konfigire ettik.

Add Hardware Wizard |

Hardware Type
‘what type of hardware do you want to install?

Hardware types: r— Explanation
&= Hard Disk Add an ethemet adapter.
(25 0vD /CO-ROM Drive
& Floppy Drive

3 Fthernet Adapter

i) Sound Adapter

@ USE Contraller

@ Sernal Port

e Parallel Port

e Genenic SC51 Device

< Gern I leri » I iptal |

Sekil 4. 18: Yeni Ethernet Karti Ekleme Ekrani-1

19- Burada network tiplerinden ‘Host-only:” sec@néle donanimimizin Ethernet

kartini kullandik.

Add Hardware Wizard |

Metwork Type
YWhat type of netwark, do you want to add?

 Metwork connection
" Bridged: Connected directly ta the physical network
7 MAT: Used to share the host's P address

% Host-only: & private network shared with the host

™ Custorn; Specific vitual netwark

[/hinetd (default Bridged) =l

 Device status
¥ Connect at poweEr on

< Qe San iptal |

Sekil 4. 19: Yeni Ethernet Karti Ekleme Ekrani-2
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20- Add Hardware Wizard ile sagidaki Tablo 4. 2 ‘deki gibi SCSI disklerini

olusturalim.

Tablo 4. 2: SCSI Partition (Bélimlenng) Diskler

Bolumler Boyut |Sanal disk tipi
Database files 3Gb | SCSI1:0
Database files 3Gb | SCSI1l1:1
Database files 3Gb | SCSI1:2

Oracle Cluster Registry800Mb|SCSI 1: 3

Voting Disk 300MESCSI 1: 4

21- Yeni disk olgturmak icin Hard Disk’ i secip ileri butonunu tilkle.

Add Hardware Wizard il

Hardware Type
What type of hardware do you want bo install?

Hardware types:  Explanation
Diigk. Aidd a hard disk.
(&5 0vD LD -ROM Diive

& Floppy Cirive

BB Ethernet &dapter

{3 Sound Adapter

@' USE Contraller

@ Serial Port

e Farallel Port

e Generic SCSI Device

< Ger I legi » I iptal |

Sekil 4. 20: Yeni Disk Ekleme Ekrani-1

22- ‘Create a new virtual disk’ default se¢gnide yeni bir disk olgturacaiz.
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Add Hardware Wizard x|

Select a Disk
‘Which dizk do you want thiz drive to uze?

~ Disk

% Create a new vitual disk

& wirtual dizk iz compozed of one or more filez an the host file aystem, which wil
appear az a single hard dizk to the guest operating system. Virtual disks can
eazily be copied ar moved on the same haost or between hosts,

" Lsze an existing vitual disk
Chooze thiz option to reuse a previously configured disk.

" lsze a physical disk [for advanced users]

Chooze thiz option ta give the virtual machine direct access to a local hard digk.

< Gern I lei = I Iptal |

Sekil 4. 21: Yeni Disk Ekleme Ekrani-2

23-Sanal disk tiplerinden 6nerilen SCSI tipini sedgsiibutonunu tikladik.

Add Hardware Wizard x|

Select a Disk Type
What kind of disk do you want to create?

Yirtual Dizk Type
" IDE

& S5 [Recommended]

< Geri I ileri > I iptal |

Sekil 4. 22: Yeni Disk Ekleme Ekrani-3

24- Her bir disk alanini ayirmak icin 20. adimda gdktar Tablo 4. 2'deki gibi
diskleri olwturduk. Sekil 4. 23'de oldgu gibi 'Allocate all disk space now’
secengini secip ‘Split disk into 2 GB files’ secegiai kaldirdik. Disk boyutunu
3GB olarak belirledik.
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Add Hardware Wizard |

Specify Disk Capacity
How large do pou want this disk to be?

 Digk capacity
Thiz wirtual disk can never be larger than the masimum capacity that you zet here,

Disk size [GE): B

v &locate all disk space now.

By allocating the full capacity of the wirtual dizk, you enhance performance of
wour virtual machine. Howeser, the disk will take longer to create and there must
be enough zpace on the host's phyzical dizk.

If wou do not allocate disk space now, your wirtual disk files will start small, then
become larger az you add applications, files, ahd data to pour virtual machine.

[~ Spit disk into 2 GE files

< Ger I ilei I iptal |

Sekil 4. 23: Yeni Disk Ekleme Ekrani-4

25- Diskleri ‘datadiskl.vmdk’, ’datadisk2.vmdk’, ’'datstt3.vmdk’ ,’ocrdisk.
vmdk’ ve ‘votingdisk.vmdk’ seklinde isimlendirdik. F:\My Virtual
Machines\RAC\rac10g\share\ dizinine ‘datadiskl.vindikkini ‘Son’ butonuna
tiklayarak olgturduk.

Add Hardware Wizard x|

Specify Dizk File
Where would pou like to ztare information about this disk?

Dizk. file
One 3.0GE disk file will be created uzing the filename provided here.

IF: Whdy Wirtual M achineshRAChracT Oghsharetdatadisk 1. wmdk Browsze... |

Advanced »» |

< Ger San iptal |

Sekil 4. 24:Yeni Disk Ekleme Ekrani-5
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26- Olusturdusumuz yeni disk secili iken ‘Avanced...” butonuna &yp diski

dizenleriz.
VYirtual Machine Settings |
Hardware | Dp[iongl

Device | Summar: | - Disk file

Memory 1024 MB I Yirtual Machines\RACYac Oghsharehdatadisk 1. vmdk

= Hard Disk (5CSI 0:0)

Byco-rom(I0E 1:0) ko detect - Capacity
Mawimum size: J00GE  Swstem free: 17.0GE

BB Ethernet Bridged
@ Processors 1 Defragment |

Host-only

r Disk information
Dizk space iz preallocated for thiz virtual digk.
Yirtual disk contents are stored in a single file.

Advanced... |

Add... Remave

u] I Cancel | Help |

Sekil 4. 25: Yeni Disk Ekleme Ekrani-6

27- Karsimiza gikan bu ‘Advanced’ ekraninda 20. adimdartideln Tablo 4. 2'deki
sanal disk tiplerine g6re secim yaptik ve ‘Mode’ srkinda ise
Independent(bamsiz disk) ve Persistent(surekli disk) secenekiesectik.

—Yirtual device node

|sCs11:0 |

rhiod
W

dizks are nat affected by shapshots.

¢ Persistent
Changes are immediately and permatnantly
wiritten to the disk.

' Nonpersistent
Changes to thiz dizk are dizcarded when you
power off or restare a enapshat.

QK I Cancel | Help |

Sekil 4. 26:datadiskl i¢cin SCSI 1: 0 sanal disk tipi se¢cim akra
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28- Bundan sonraki diskleri ofturmak icin 21. adimdan 27. adima kadarki
asamalari 20. adimdaki Tablo 4. 2’de belirtidgibi yaptik.

29- Bu aamada olsturduzumuz diskleri, VMware Konfiglrasyon dosyasini
(F:\My Virtual Machines\RAC\rac10g\racl\Red Hat &mrise Linux 4.vmx)
notepad ile acarak ekledik fakat bu arada ayarlkaydedilmesi icin Virtual
Machine Settings ekranini kapattik. Kurgioaiz Linux sistemleri tarafindan
disklerin ortak olarak kullaniimasi icinsagida mavi renkle belirtilen kisimlari
ekledik;

4. 2. VMware Konfigirasyon Dosyasina Olsturulan Yeni Diskleri Ekleme
config.version = “8”

virtual[HW.version = “4”
scsi0.present = “TRUE”
scsi0.virtualDev = “Isilogic”
memsize = “1024”"
scsiO:0.present = “TRUE”
scsi0:0.fileName = “localdisk.vmak”
idel:0.present = “TRUE”
idel:0.fleName = “E.”
idel1:0.deviceType = “cdrom-raw”
floppyO.present = “FALSE”
EthernetO.present = “TRUE”
displayName = “EL4_10gRACL1”
guestOS = “rhel4”
priority.grabbed = “normal”

priority.ungrabbed = “normal”



disk.locking="FALSE”
diskLib.dataCacheMaxSize="0"
diskLib.dataCacheMaxReadAheadSize="0"
diskLib.dataCacheMinReadAheadSize="0"
diskLib.dataCachePageSize="0"
scsil.sharedBus="virtual”
idel:0.autodetect = “FALSE”
Ethernetl.present = “TRUE”
Ethernetl.connectionType = “hostonly”
scsil.present = “TRUE”

scsil:0.present = “TRUE”

scsil:0.fileName = “D:\My Virtual
Machines\RAC\rac10g\share\datadisk1l.vmdk”

scsil:0.mode = “independent-persistent”
scsil:0.deviceType="disk”
scsil.virtualDev = “Isilogic”
scsil:l.present = “TRUE”

scsil:1.fileName = “D:\My Virtual
Machines\RAC\rac10g\share\datadisk2.vmdk”

scsil:1.mode = “independent-persistent”
scsil:1.deviceType="disk”
scsil:2.present = “TRUE”

scsil:2.fileName = “D:\My Virtual
Machines\RAC\rac10g\share\datadisk3.vmdk”

35



scsil:2.mode = “independent-persistent”
scsil:2.deviceType="disk”
scsil:3.present = “TRUE”

scsil:3.fileName = “D:\My Virtual
Machines\RAC\rac10g\share\ocrdisk.vmdk”

scsil:3.mode = “independent-persistent”
scsil:3.deviceType="disk”
scsil:4.present = “TRUE”

scsil:4.fileName = “D:\My Virtual
Machines\RAC\rac10g\share\votingdisk.vmdk”

scsil:4.mode = “independent-persistent”
scsil:4.deviceType="disk”

scsi0:0.redo =

scsil:0.redo =

scsil:l.redo =

scsil:2.redo =*"

scsil:3.redo =
scsil:4.redo ="
idel:0.startConnected = “TRUE”
ethernet0.addressType = “generated”

ethernetl.addressType = “generated”

uuid.location = “56 4d 1e e8 75 ea 01 bd-54 29 71 2
78 9e 31”7

8 ab

36
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uuid.bios = “56 4d 1e e8 75 ea 01 bd-54 29 71 28 ab 78 9e
31"

checkpoint.vmState = *”
ethernet0.generatedAddress = “00:0c:29:78:9¢e:31”
ethernet0.generatedAddressOffset = “0”
ethernetl.generatedAddress = “00:0c:29:78:9e:3b”
ethernetl.generatedAddressOffset = “10”

tools.syncTime = “TRUE”

Suana kadar sanal linux makinemizin konfigirasyaniabaarili bir sekilde
tamamlamy olduk. Simdi ise sira Enterprise Linux sistemini kurmayddgeileriki
asamalarda kurdgumuz bu ‘EL4_10gRAC1’ birinci linux sistemimizi kahlayip
‘EL4 _10gRAC2’ Linux sistemimizi kuragaz.
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5. VMWARE SERVER’A ORACLE ENTERPR iISE LINUX SISTEMININ
KURULMASI

Artik birinci sanal makinemize Linuxlétim sistemini kurabiliriz. Bunun igin

oncelikle http://edelivery.oracle.com/linuxveb adresinden (Oracle’in Grlnlerinin

sergilendgi resmi web sitesi, download edebilmek i¢in 6ndelilwww.oracle.com

‘dan Uye olmak gerekiyor.) Enterprise Linux 4 upgdat‘i indirdik ve winrar ile 4
tane ".iso’ uzantili image dosyalarini aclik;

Enterprise-R4-U5-1386-discl.iso

Enterprise-R4-U5-1386-disc2.iso

Enterprise-R4-U5-1386-disc3.iso

Enterprise-R4-U5-1386-disc4.iso

5.1. Oracle Enterprise Linux 4 (update 5) Kurulumu (EL4_10gRAC1)
1- Kuruluma balamak icin Vmware Server Console’dan ‘Edit virtualachine

settings’ linkini tikladik ve CD-ROM surlcuyl sdgtiConnection’ kismindan

‘Use ISO image’ bolumungaretledik.

¥irtual Machine Settings x|
Hardware | Dp[ignsl
Device | Surnmar | [ Device status
Memory 1024 ME I™ Corrected
&3 Hard Disk (5CSI 0:0) ¥ Cannect at povver an
&= Hard Disk. 2 {2151 1:0) Independent-persi... & )
= Hard Disk. 3 {SCSI 1:1) Independent-persi. .. O ; ;
& Hard Disk 4 (5CS1 1:2) Independent-persi... " Use physical drive: _
. alod—| .
&3 Hard Disk. 5 {5CSI 1:3) Independent-persi, .. Location: ) Host H‘- | Clignt @
& Hard Disk. & {3CS1 1:4) Independent-persi... Iﬁuto T ﬂ
%CD-ROM {IDE 1:0) Auto dekect
EB Ethernet Eridged ™| Conmect exclusively to this virtual machine
EBEthernet 2 Hast-anly ™ Leqacy emulation
& Processors 1 @ Usze |50 image:
[FATEZ CALISMASINTEZ IGIN P
r—Wirtual device node
€ |scsioo HadDisk1 x|
 [IDE 1.0 CD-ROM 1 I
Add... Remaove |
QK. | Cancel | Help |

Sekil 5. 1: Oracle Enterprise Linux Kurulumu-1

* [10]
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2- ‘Browse..." ile linux image dosyalarindan 1. DisKktnterprise-R4-U5-1386-
discl.iso) bulundgu dizinden segtik.

. [=] ]
|| File Edt Wew Host WM Power Snapshot Windows  Help |
T il
& m b & @ | ; |
%@ {51 EL4_10gRACH

EL4_10gRAC1 x|
State: ko ﬁ
Guest 05;
Hardware

Configuration i DDI‘Dmg
Yersion: I o

B Memory =] E nterprise-Fid-US-386-disc3iso

S Hard Disk (5051 0:0) (1) Enterprise-Fid-UB-i386 discd s

S Hard Disk 2 (SCSI 1:0)
Commands = Hard Disk 3 {5CS1 1:1)
[ Start this v 3 Hard Disk 4 (5C51 1:2)
o edi virtual 9 Hard Disk 5 (5C51 1:3)

3 Hard Disk 6 {SCSI 1:4)

R Filename:  [Enterprise- -5 366 dise s upen_l

EBEthernet o

Files of type: | CD-ROM * o Cancel
BDcthernat 2 | mages [*.iso] =l
Processors 1 " U2 150 image:
Biowse
OLER - Vitual device nods
Type here to er Clsesinn Had Disk
 [IDE1:0 COROM1 -
Add. Remove I
0K | cencel | He
[WMwars Server 1.0.6 |& 2

Sekil 5. 2: Oracle Enterprise Linux Kurulumu-2

3- ‘Start this virtual machine’ butonuna basarak Likuxulumuna bgladik.

—iojx|

BS Local host - YMware Server Console

|J File Edit ‘ew Host %M Powsr 3Snapshot  Windows Help

|DBEa @

5 vmware®

starting |
Pr to enter UP, F1 e : t, ESC fo enu
WMware Server 1.0.6 E | EEEEEEE’E’E A

&\r’uu do not have YMware Tools installed.

Sekil 5. 3: Oracle Enterprise Linux Kurulumu-3



4- Grafik mod’da kurulum igin Enter’a bastik.

ES Local host - YMware Server Console

|J File Edit Wiew Host ¥M  Power Snapshot  Windows Help

&3 EL4_10gRAC1

Enterprise

Linux

ORACLE"

— To install or wpgrade in graphical mode, press the <ENTER> key.
— To install or wpgrade in text mode, type: linux text <ENTER>

— Use the function keys listed below for more information.

boot: _

&Vou do not have WMware Tools installed,

[mareserear 106 B | BlecRRec@@ -/

Sekil 5. 4: Oracle Enterprise Linux Kurulumu-4

5- Kurulum CD’lerini test etmesine gerek duymadan (Skiutonuna tikladik.

ES Local host - ¥Mware Server Console

lelcome to Enterprise Linux

CD Found

To begin testing the CD media before
installation press OK.

Chooze Skip to skip the media test
and start the installation.

{Tab>s<Alt-Tab> between elements | <Space> selects | <F12> next screen

é\'nu do nat have YMware Tools installed. Wiware Server 1.0.6 E | EE EE EE E'ﬁ ’ﬁ S

Sekil 5. 5: Oracle Enterprise Linux Kurulumu-5
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6- ‘Welcome to Enterprise Linux’ agsglekranindan sonraki adima gegtik.

S Local host - ¥Mware Server Consale e (=] 3
| Fle Edt View Host WM Powsr Snspshot Windows Help

| uls @ el lml=]

(3 EL4_10gRACT

ORACLE

[*

Welcome to
Enterprise Linux

=

During this installation, you can
use your mouse or keyboard to
navigate through the various
screens.

ae Enterprise

Linux

The Tab key allows you to
move around the screen, the
Up and Down arrow keys to
scroll through lists, + and - keys
expand and collapse lists,
while Space and Enter selects
or removes from selection a
highlighted item. You can also

use the Alt-X key command
combination as a way of
clicking on buttons or making Copyriaht Ea0oR Brmcta. Al i rezervd 4

other screen selections, where
Xis replaced with any
underlined letter appearing =

|mHideﬁeip‘ | [SRelease Notes ‘ < Back | ‘ B Next ‘
A\ You da not have Vware Tools installed. wsreServer 106 8 | RloloooooB@m

Sekil 5. 6: Oracle Enterprise Linux Kurulumu-6

7- Dil secimindeingilizceyi sectik ve sonraki adima gectik.

S Local host - ¥Mware Server Console B =] 53]

JFHe Edit  Wiew Host WM Power Snapshot  Windows  Help
mnfrellga |nE @ @E

| Home (53 EL4_10gRACY

ORACLE’

What language would you like to use during the installation
process?

Language Selection

Choose the language you would
like to use during this installation. Bulgarian (Ewnrapcku)
Catalan (Catala)
Chinese(Simplified) (& #470)
Chinese(Traditional) (¥ 0
Croatian (Hrvatski)

Czech (Cestina)

Danish (Dansk)

Dutch (Nederlands)

-
Estonian (eesti keel)
Finnish (suomi)

[2]

French (Frangais)
German (Deutsch)
Gujarati (2picl)
Hindi (&=
Hungarian (magyar)
Icelandic [Eslenska)

-

|mHideﬂelp| | @Release Nﬂtes‘ | < Back | ‘ B Next |
/A Youda not have hwsre Tools instsled. e sener 106 8 | Roobooo@@ 4

Sekil 5. 7: Oracle Enterprise Linux Kurulumu-7
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8- Disk bolimleme bdéliminde ‘Manually partition withsR Druid’ segengi ile

diski manuel olarak bolimlemeyi sectik ve kariza ¢ikan ‘Warning’ ekraninda

‘Yes’ butonuna tikladik.

ES Local host - YMware Server Console B - |of x|

Fle Edit Wew Host WM Power Snapshot Windows Help

Disk Partitionir‘

One of the largest obsta
a new user during a Liny
installation is partitionin
process is made easier
providing automatic
partitioning.

[
[ sl ===

ORACLE"

Setu p The partition table on device sda was unreadable. To create
@ new partitions it must be initialized, causing the loss of ALL
DATA on this drive.

This operation will averride any previous installation choices
about which drives to ignore.

the selected

Would you like to initialize this drive, erasing ALL DATA? irtitions once

ilcvws you to
You can set the

By selecting automatic .
partitioning, you do not have to
use partitioning tools to assign
mount points, create partitions,
or allocate space for your
installation.

To partition manually, choose
the Disk Druid partitioning
tool.

Use the Back button to choose =l

|mHide Help | @ﬂelease Notes ‘

A\ Hou da riok have Wware Tooks installed.

file system types, mount points, partition sizes, and more.

O Automatically partition
@ Manually partition with Disk Druid

|4 Back | ‘ B Next |
—— —
ware Server 106 8 | GlGiGCec@@

Sekil 5. 8: Oracle Enterprise Linux Kurulumu-8

9- Lokal diskimizi (/dev/sda)sagidaki Tablo 5. 1'deki gibi disk alan tiplerine gore

bolumledik.

Tablo 5. 1: Oracle Enterprise Linux Disk Alani Tipleri ve Bdiari

Disk alani tipi |Size

/swap

2048 Mb

Itmp

1024 Mb

/

4096 Mb

/u0l

13312 Mk

Lokal diski bélumlemek icin /dev/sda Uzerinde ikem yeri secip ‘Edit’ ile disk

bolumlerini ekledik. Tum disk bolimlerini Tablo B'deki gibi ayirdik. Bu gamada
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diger diskleri (/dev/sdb , /dev/sdovh.) bolimlemedik. 'Next’ ile sonrakisamaya

B4 Local host - YMware Server Consale I =0l x|

JFiIe Edit View Host WM Power Snapshot  Windows Help
mmTellgg |Deal@E

(33 EL4_10gRACT

ORACLE"

[+]

|*!  Drive jdev/sda (20473 MB) (Model: VMware, VMware Virtual S)

sdaz  |sda3lsdal sdas |
2047 MB |10274102 MB 13205 MB y

Disk Setup

. | Drive jdev/sdb (3067 MB) (Model: VMware, VMware Virtual S)
Choose where you would like e L

Enterprise Linux to be L1 3072 M8
installed. 5 "
Drive idev/sdc (3067 MB) (Model: VMware, VMware Virtual S)
s
If you do not know how to 3;,; MB [+]
artition your system or if you
P your sy ¥ | Mew | Eat | pelete | Reset | RAD | Lvm |

need help with using the

manual partitioning tools, refer . Mount Paint/ Sioa =
1o the product documentation. Device RAID/Volume| TYP® |Format MB) Start| End
. ~ Hard Drives
If you used automatic © jdevfsd
lev/sda
partitioning, you can either o & i 1 i
accept the current partition fdev/sda. swap ||
settings (click Next), or modify fdev/sda3 ftmp ext3 o 1028 262 392
the setup using the manual fdev/sdal / ext3 < 4103 393 915
partitioning tool. = [dev/sdat Extended 13296 916 2610
fdev/sda5  ju0l ext3 < 13206 916 2610
If you are manually partitioning = devisdb

[4]

your system, you can see your
current hard drive(s) and K| 1[*]
partitions displayed below. Use |[+] [ Hide RAID device/LVM Volume Group members

| B Hide ﬁelp‘ Ee{ease Notes ‘ ‘ <d Back | ‘ P Next ‘
A\ Vou do nok: have Yihware Tools installed. [mware server 1.0.6 B | olColecl=@mmE 4

Sekil 5. 9: Oracle Enterprise Linux Kurulumu-9

10- Varsayilan boot loader konfigirasyonunu gecip 'Nebd sonraki gamaya

gectik.

[E5 Local host - YMware Server Console N =1olx|

| Fle Edt wew Host WM Power Snapshob  Windows  Help

|m ufe & =]

{53 EL4_10gRACY

ORACLE’

[*

The GRUB boot |oader will be installed on /dev/sda. | Change boot loader
Boot Loader

Conﬁg u [ation You can configure the boot loader to boot other operating
systems. It will allow you to select an operating system to
boot from the list. To add additional operating systems,

By default, the GRUB boot which are not automatically detected, click 'Add.' To

loader is installed on the change the operating system booted by default, select
system. If you do not wantto & 'Default’ by the desired operating system.

install GRUB as your boot =

loader, select Change boot ]DEf“h |labe‘ |DE“‘(e Add
loader. Enterprise /dev/sdal Edit
You can also choose which OS i
(if you have more than one)

should boot by default. Select A boot loader password prevents users from changing
Default beside the preferred options passed to the kemel. For greater system

boot partition to choose your security, it is recommended that you set a password.

default bootable OS. ‘!"ou [ Use a boct loader password
cannot move forward in the —

installation unless you choose
a default boot image. [[] Configure advanced boot loader options

You may add, edit, and delete

the boot loader entries by =
‘ BAHide ﬁeﬂp| | @ﬁe’ease Nutes|
A\ You do ot have WMware Tocls installed. wmwareserver 106 18 | Rlooooolom®

Sekil 5. 10: Oracle Enterprise Linux Kurulumu-10
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11- Network konfigurasyonunusagidaki Tablo 5. 2'deksekilde yapik.

Tablo 5. 2:‘racl’ Sanal Makinesi Network Konfiglirasyonu

Hostname Network |Network |IP address
device type

racl.oracle.com | ethO Public 192.0.60.166
ethl Private 10.10.10.50

Burada public IP adresini kendi domain’imdeki kslgyarimin IP adresi
192.0.60.53’e gore 192.0.60.166 olarak belirledfmndi domain IP adresinize goére
bunu belirleyebilirsiniz. Birinci sanal Linux malemizin hostname’i olarak
‘racl.oracle.com’ adini belirledim tabi siz ist@idiz sekilde adlandirabilirsiniz.
‘Network Devices’ kisminda ‘eth0’ ve ‘ethl’ netwowkygitlarini tiklayarak aktif

ettim.

Metwork Devices

Fﬂcnue on Boot |Device |IP/Netmask . Edit
eth BDHCP
| 53] ethl DHCP

Sekil 5. 11:ethO ve ethl Network Aygitlari

‘eth0’ koprall network bglantisi aygitidir,’ethl’ ise sadece host makineeniaian

baglanti aygitidir.

‘eth0’ segili iken ‘Edit’ butonunu tiklagimizda kagimiza gelen ‘Edit interface ethO’

ekraninda ‘Configure using DHCP’ yi secmedik, 'Aetie on boot’ u sectik.
Burada;

IP Adresi 192.0.60.166 olarak,

Netmask adresi de 255.255.0.0 olarak belirledik.

‘Edit interface ethl’ ekraninda ise;
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IP Adresi 10.10.10.50 olarak,

Netmask adresi de 255.255.0.0 olarak belirledik.

Hostname’i; ‘racl.oracle.com’ olarak,
Gateway Adresi; 192.0.192.192 olarak,

Primary DNS Adresini de; 192.168.206.1 olarak Ibeiik ve 'Next' ile sonraki
asamaya gectik.

[S Local host - YMware Server Console |l x|
JFile Edt Wiew Host WM Power  Snapshot  Windows  Help

= nr & I=lcr=-lls=]

& Haine 55 EL4_10gRAC

A ORACLE’

‘ i Network Devices
__Matwaorl

Edit Interface etho on Boot |Device |IP/Netmask Edit

ethd  192.0.60.166/255.255.0.0
Configure etho ethl 10.10.10.50/255.255.0.0

Activate on boot

Padgess: 12 o [leo 166 e
Netmask: (255 255 .0 .0 e
ally |mcl.cvacle.com | (ex. "host.domain.com")
i caeway 192 o 12 12 ]
Net i ti I { ;
i otTahen Pimay NS 102|168 206 11
configured by DHCP or you — ——
can enter it manually. You can Secondary DNS: I-I ‘
also choose to make the Teriary DNS: | “ M [ ‘

device active at boot time.

If you do not have DHCP client
access or are unsure as to |

e

£\ Vou do nat have Wware Tools installed. mmaresever 10,6 8 | Blolooom@ 4

| @A Hide Help

Sekil 5. 12: Oracle Enterprise Linux Kurulumu-11

12- Firewall ve SELinux’l disable ettik ve 'Next’ il@araki gamaya gectik.



13-

Ek dil destgi olarak da ‘English(USA)’ yI secip 'Next’ ile somki asamaya

gectik.

cal host - ¥Mware Server Console

| Fle Edt view Host WM Powsr Snapshot Windows Help

=1oix|

i i )| 5 ELa_10gRAC

o

Firewall
Configuration

A firewall sits between your
computer and the network, and
determines which resources on
your computer remote users on
the network are able to access.
A properly configured firewall
can greatly increase the out-of-
the-box security of your system.

Choose the appropriate
security level for your system.

No Firewall — No firewall
provides complete access to
your system and does no
security checking. Security
checking is the disabling of
access to certain services. This

[2]

should only be selected if you
: 4

| mHId& ﬂeip‘ ‘ @ﬂeiease Notes

/B Yau do not have Yhiware Tooks installed.

ORACLE

A firewall can help prevent unauthorized access to your computer from the
outside world. Would you like to enable a firewall?

®
) Enable firewall

You can use a firewall to allow access to specific services on your
computer from other computers. Which services, if any, do you
wish to allow access to.?

[0 Remote Login (SSH)

[0 Web Server (HTTP, HTTPS)
O File Transfer (FTP)

[ Mail Server (SMTP)

Security Enhanced Linux (SELinux) provides finer-grained security
controls than those available in a traditional Linux system. It can be
set up in a disabled state, a state which only warns about things
which would be denied, or a fully active state.

Enable SELinux?:

[wareserner 106 18 | Golcoocc@® ~

Sekil 5. 13: Oracle Enterprise Linux Kurulumu-12

Additional
Language Support

Select a language to use as
the default language. The
default language is the
language used on the system
once installation is complete. If
you choose to install other
languages, itis possible to
change the default language
after the installation.

The installation program can
install and support several
languages. To use more than
one language on your system,
choose specific languages to
be installed, or select all
languages to have all available
languages installed on the
system.

ORACLE’

Select the default language for the system: sh (USA) | v

Select additional languages to install on the system:

[+

[ English (Great Britain)

[ English (Hong Kong)

[ English (India)

O English (Ireland)

[ English (New Zealand)

[ English (Philippines)

O English (Singapore)

[] English (South Africa)
English (USA)

[ English (Zimbabwe)

[ Estonian

Select All
Select Default Only

[ Farcese (Faroe [slands)
[ Finnish

[ French (Belgium)

] French (Canada)

[ French (France)

| Hide ﬂdp‘ ‘ @ﬂedease Notes

£\ You do not have YMware Tools installed.

[ French (Luxemburg)

<]

wware server 1,06 [0 | oo @®|

Sekil 5. 14:Oracle Enterprise Linux Kurulumu-13
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14- Sistemimizin yerel ayarlari icin ‘Europe/Istanbbidlgemizi sectik ve 'Next’

ile sonraki g@amaya gegtik.

ES Local host - YMware Server Console [ =13l

| Fle Ed: Wiew Host M Power Snapshot Windows  Help

nre|ge D880

ORACLE’

Time Zone Please select the nearast city in your timezone:
Selection

Set your time zone by selecting
your computer's physical
location.

On the interactive map, click on || -
a specific city (marked by a 7
yellow dot) and a red X
appears indicating your
selection.

You can also scroll through the
list of locations to select your -
desired time zone. i
Europe/lsle_of_Man
You can also selectthe = Etrrellannbi
System Clock uses UTC IE

= 2 urope/ Jersey
option. (UTC, or Coordinated

|Descﬁm§on

REC = [

Universal Time, allows your Kl I [
system to properly handle = [] System clock uses UTC
| mdee Help | Ee{ease Notes ‘ |
A\ You do not have Yiwars Taols instalied, s server 10 1B | RiooooeoB@

Sekil 5. 15: Oracle Enterprise Linux Kurulumu-14

15- Sistemimizdeki en yetkili kullanici Root'ugifresini belirledik ve 'Next' ile

sonraki gamaya gegtik.

[3 Local host - ¥Mware Server Console =101

| Fils Edt Wew Host ¥M Power Snapshot Windows  Help
IR EEN R =

ORACLE’

The raot account is used for administering the system.
Enter a password for the root user.

Set Root Password

Root Password: |"’"’"“”"" ‘

Use the root account onlfy for
administration. Once the
installation has been completed,
create a non-root account for your
general use and su - to gain
root access when you need to fix
something quickly. These basic
rules minimize the chances ofa
typo or incorrect command doing
damage to your system.

Confirm: | | ‘

| EH\de Help | @&dease Notes
A ou do not have Yhtware Tools instaled, [waeserer106 (B | oo @@ 4

Sekil 5. 16: Oracle Enterprise Linux Kurulumu-15
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16- Bazi ek paketleri kurmak icin ‘Customize Softwaeckages to be installed’ i

segtik.

B Local host - YMware Server Console: ~ o =13ix]

| Fle Edt Wew Host UM Power Snapshot Windows Help
|w ule & || &G

i 7 EL4_10gRACA

The default i ion envi it includes our rec
package selection, including:

Package Installation

Defaults Desktop shell (GNOME)
Administration Tools

Server Configuration Tools

The installation program Web Server
automatically chooses package Windows File Server (SMB)
groups to be installed on the

system.

After installation, additional software can be added or removed
using the 'system-config-packages' tool.
Select Accept the current

package list to accept the default | If you are familiar with Enterprise Linux, you may have specific
package groups and to continue packages you would like toinstall or avoid installing. Check

with the installation process the box below to customize your installation.

Select Customize the set of O Install default software packages :
packages to be installed if you (@ Customize software packages to be installed

wish to select different or
additional package groups.

] [Ee)
A ¥ou o not have Witdware Taols installed. wwareserver 105 B | ioooo=se@®B

Sekil 5. 17:Oracle Enterprise Linux Kurulumu-16
17- Tum default secili paketleri de alarayagudaki gruplari da ekledik;

— Legacy Software Development
— Graphical Internet

— Development Tools

— System Tools.



ES Local host - YMware Server Console

JRIT=TE|

& Home 53 EL4 10gRAC1

Package Group
Selection

Select the package (application)
groups that you wantto install. To
select a package group, click on
the check box beside it.

Once a package group has been
selected, click on Details to view
which packages are installed by
default and to add or remove
optional packages from that
group.

‘ @H\de ﬂelp‘ ‘ @&elease Notes |

/A ou da nat have YMware Taols installed.

| Fle Edi Vew Host VM Power Snapshot Windows  Help

ORACLE’

& GNOME graphical applications.
[Tl KDE Software Development [o/20]

7Y Install these packages to develop QT and KDE graphical

U applications.
Legacy Software Development [6/6]  Details

9 These packages provide compatibility support for previous
releases of Red Hat Enterprise Linux.

Administration Tools [11/12] Details
This group is a collection of graphical administration teols
for the system, such as for managing user accounts and
configuring system hardware.
[l :system Tools [12/51]  Detais
This group is a collection of various tools for the system,
t such as the client for connecting to SMB shares and tools
to monitor network traffic.

Printing Support [11/12] Details ||

I's Install these tools to enable the system to print or act as a
“5  print server,

Miscellaneous

Total install size: 2,144M

[*]

-

== EEE==C T

Sekil 5. 18: Oracle Enterprise Linux Kurulumu-17
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Bu System Tools paket grubunun Uzerinde iken ‘D&téinkini tikladigimizda

karsimiza gelecek sgidaki ekranda 3 tane oracleasm paketi ve sysstattipa

kurmamiz gerekiyor.

Details for 'System Tools'

[ rdesktop - X client for remote desktop into Windows Terminal Server
samba-client - Samba (SMB) client programs.
[ sblim-gather - SBLIM Gatherer

["1 shlim-whemcli - SRl IM WBFM Command | ine Interface

A package group can have both Base and Optional package members. Base
packages are always selected as long as the package group is selected.

Select the optional packages to be installed:
I oddjob - A D-BUS service which runs odd jobs on behalf of client applications
open - A tool which will start a program on a virtual console.
openldap-clients - Client programs for OpenLDAP.
oracleasm-2.6.9-55.0.0.0.2.EL - The Oracle Automatic Storage Management librar
oracleasm-2.6.9-55.0.0.0.2.ELhugemem - The Oracle Automatic Storage Manager
oracleasm-2.6.9-55.0.0.0.2.ELsmp - The Oracle Automatic Storage Management |

o | [*]

Sekil 5. 19:Oracle Enterprise Linux Kurulumu-18

18- Kurulum esnasinda gikr CD’ler de istenginde Vmware Server Console

penceresinin en altinda yer alan CD-ROM ikonund&dit' secengini

Total install size: 2,207M

|ﬂgancel|| & oK |

[+]

]

[«]

tikladigimizda kagimiza gelen ekrandarsagidaki Sekil 5. 20’de de goruldiii
gibi diger istenilen CD’leri sectik ve kuruluma devam ettik



P} Local host - VMware Server Console

| File Edi view Host Power  Snapshot  Windows  Help

Lookin: | Enterprice Linux Release 4 update =

x|

= E ¥ -

Enterprise-Ri4-U5-386-disc1 iso

Enterprise-Rd-US306-disc 3 s
|I15t3."il19 F | enerise-Rausia86-dacsisa

We have gatherec
information neede

Enterprise Linuxc g

7 [Erterprise-Ra-U5385-disc2is0
may take a while 1

everything, depen Fissof pe  [CD-ROM images [iso)

= s
Open | ted
£ ot power on
| Cancel

many packages neeu 10 b&
installed. |

I

@ Please insert Enterprise Linux disc 2 to continue.

o oK

4

€ Uss physical diive

Lossi: @ o B € cion
Auto detect =

Learn me IT | Eornect srsliistvely to this siflisl machine

I~ Legacy emulstion

& Use 50 image
FATEZ CALIGMASIATEZ ICIN P Browse.

[ Wirtual desice node.

‘&Hmu ﬂelu‘ ‘ [9Release Notes

/A vou da nat have YMware Taols installed.

[ | (<500 HedDec -
Rem: | & [DETD COAOMI 2
Installing evelution-dat: 1.0.2
Backend data server for evolution oK | o] | Help |

= = EEEEEC T

Sekil 5. 20: Oracle Enterprise Linux Kurulumu-19

19- Kurulum bittikten sonra sistemi

butonuna basip sistemi resetledik.

[E% Local host - vMware Server Console 1

| File Edb ¥ew Host ¥M  Power Snapshot Windows Help

restart etmemizenstcektir ve

| Bashow Help [@Release Notes

A\ You do not have Viware Taols installed.

Congratulations, the installation is complete.

Remove any installation media (diskettes or CD-ROMs) used
during the installation process and press the "Reboot” button to
reboot your system.

mwaresener 105 |8 | RiocooooB@|

Sekil 5. 21:Oracle Enterprise Linux Kurulumu-20
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‘Reboot’

20- Restart’tan sonra kamiza Welcome ekrani geldi, 'Next’ ile sonralgasaya

gectik.



S Local host - YMware Server Console =1l x|
| Fle Edt vew Host M Power Snapshot windows Help

s mfre||Be |Doalm

A Home @EL‘LW!]RA(N L

* Welcome

B
License Agreement Welcome

Date and Time

There are a few more steps to take before your system is ready to use. The Setup
Agent will now guide you through some basic configuration. Please click the "Next"
System User button in the lower right comer to continue.

Additional CDs

Display

8 au da nak have Wware Tools installed. st = =EEEEE

Sekil 5. 22: Oracle Enterprise Linux Kurulumu-21

21- Lisans SoOzlgmesini de okuduktan sonra 'Next’ ile sonragamaya gectik.

Local host - ¥Mware Server Console E _|olx
| Fle Edt tiew Host WM Power Snopshot Windows Help
mwteEg DeE|EE
(3 EL4_10gRAC1 x

Welcome

T — License Agreement

Date and Time

I*]

Display ENTERPRISE LINUX LICENSE AGREEMENT

System User

Additional CDs "We," "us,” "our" and "Oracle” refers to Oracle USA, Inc. "You" and "your"
refers to the individual or entity that has acquired the Enterprise Linux
gl "Enterprise Linux progr " refers to the Linux software product

hich you have acquired and associated documentation. "License" refers to your
right to use the Enterprise Linux programs under the terms of this Agreement and
the licenses referenced herein. The substantive and procedural laws of
(California govern this Agreement. You and Oracle agree to submit to the
iexclusive jurisdiction of, and venue in, the courts of California in any
dispute relating to this Agreement.

E

Setup

We are willing to provide a copy of the Enterprise Linux programs toyou only
upon the condition that you accept all of the terms contained in this Agreement.
Read the terms carefully and indicate your acceptance by either selecting the
“"Accept' button at the bottem of the page to confirm your acceptance, if you
are g the Enterprise Linux p or il to install the
Enterprise Linux programs, if you have received this Agreement during the
installation process. If you are not willing to be bound by these terms,
selact the "Do Not Accept” button or discontinue the installation process and
the registration process will not continue.

[€]

il 7 iE

@® Yes, | agree to the License Agreement
O Ng, | do not agree

/4 You do riot have Yhiware Tools installed. [Wware Server 106 5 | |E||m ===

Sekil 5. 23: Oracle Enterprise Linux Kurulumu-22

22- Tarih ve Zaman ayarlarini gtincelleyip 'Next’ ilensaki gamaya gegctik.
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S Local host - ¥Mware Server Consale — N 1ol x|

| Fle Edt wew Host WM Power Snapshot windows  Help
lm njea|lg @ |DEE BB

(3 EL4_10gRACA X

Welcome

License Agreement Date and Time

*+ Date and Time
Please set the date and time for the system.

Display

System User Date & Time | Network Time Protocol |

Additional CDs Date Time
Finish Setup 4 QOctober * 4 2008 *

Current Time :  16:42:50

Sun Mon Tue Wed Thu Fr Sat Hour : ‘J
3 4 L.a . =l
Minute : |41 |

i m
5 6 7 8 10 11
2 B W 15 16 17 18 Second: 46 B

19 20 21 2 23 24 5
26 27 28 29 30 31

£\ Youda not have Yhnare Taols instaled, are Server 106 [ | Bloooooo@@ 4

Sekil 5. 24:Oracle Enterprise Linux Kurulumu-23

23- Ekran ¢ozunurlgint de ayarladiktan sonra 'Next’ ile sonrajamaya gectik.

F& Local host - ¥Mware Server Console =10] ]
| Fle Edt Vew Host WM Power Snapshot  Windows  Help
|a wp & |8 &

5 EL4_10gRAC

Welcome

| 9 pisplay

Date and Time
» Display Please select the resolution and color depth that you wish to use:

System User
Additional CDs
Finish Setup

Unknown monitor with VMWare L Configure... ]
Resolution: | B00x500 =
Color Depth: | Miions of Colors =

&) Yo da nat have VMware Toals instaled. e Server 106 B | Do loololclc@@

Sekil 5. 25: Oracle Enterprise Linux Kurulumu-24

24- Sistem kullanicisi okiurabiliriz fakat buna ihtiya¢ duymadik, burayizatik.
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[ Local host - ¥Mware Server Console N -loix

JFlle‘ Edit  View Host VM Power Snapshot Windows

|mufp &llecEd |[DaEss

{53 EL4_10gRACY x

Welcome

B System User

Date and Time

7 It is recommended that you create a system 'usermame' for regular (non-
Display o Y . . i
administrative) use of your system. To create a system 'usemame,’ please provide

* System User the information requested below.

Additional CDs

Finish Setup Username: I:l
Full Name: l:l
Password: I:l
Confirm Password: l:l

If you need to use network authentication such as Kerberos or NIS, please click the

Use Network Login button.
Use Network Login...

A You o not have VMware Tools installed, wwars seer 106 (6 | Blolooooo@@

Sekil 5. 26: Oracle Enterprise LinuKurulumu-25

25- Ek paket ya da uygulamalara ihtiyacimiz yok kanaadan sonra, bu kismi da
atladik.

[ES Local host - VMware Server Consale m 'gil_x[
| Fle Edt Wew Host ¥M Power Snapshot Windows Help
s nle®|EE |8 ml=]

{5 EL4_10gRACT X
i' 2. g

21 Additional CDs

Please insert the disc labeled "Enterprise Linux Extras" to allow for installation of

third-party plug-ins and applications. You may also insert the Documentation disc, or
other Enterprise Linux-provided discs to install additional software at this time.

Welcome

License Agreement
Date and Time
Display
System User

+ Additional CDs
Finish Setup

Additional CDs

8 You da ot have Yhware Took installed. wars Server 106 (B8 | Bl obioocmm

Sekil 5. 27: Oracle Enterprise Linux Kurulumu-26

26- Nihayetinde ‘Next’ butonunu tiklayip kurulumu bdik.



imix]

¥4 Local host - ¥Mware Server Console

| Z)Finish Setup

Display Your system is now set up and ready to use. Please click the "Next" button in the
lower right comer to continue.
System User

Additional CDs
* Finish Setup

Enterprise Linux

|

A\ You do not have WMware Tools installed.

e server 100 |8 |Gl cEc=@@ 2

Sekil 5. 28: Oracle Enterprise Linux Kurulumu-27

27-
actik.

F3 Local host - YMware Server Console

Enterprise Linux

/8 ¥ou do ot have Yhware Tools installed.

[wiwareserver 106 B | oo EREm@E -

Sekil 5. 29:Oracle Enterprise Linux Kurulumu-28
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Username’e root girdik ve ardindaifresini de girerek gletim sistemimizi



55

28- Bu noktada sanal makinemizi bir sidre icin durdurdtduspend’ butonuna

tikladik). Sanal makinemizin otomatikman kendi Wiag XP sistemimizin

CD’lerini gorebilmesi icin ‘Virtual Machine Settis penceresinden ‘Use

physical drive’ ve ‘Auto detect’ kisimlarini sectile ardindan sanal makinemizi

resetledik.

. Local host - ¥Mware Server Console

| BE ¢

¥irtual Machine Settings

Hardware I Dptions |

i~ Device status

Device | Summar |
BB Memary 1024 ME I™ Eonected
S Hard Disk (5C31 0:0) ¥ Connect at power on
I Hard Disk 2 {SCSI 1:0) Independent-persi...
i~ Connection
= Hard Disk 3 (5CSI 1:1) Independent-persi...
Config i % Use physical diive:
Versi & Hard Disk 4 (5CSI 1:2) Independznt-persi,.. oy _
ersio = Hard Disk 5 {SCST 1:3) Independent-persi... Locatior: ©* Host °8 . " Client @
|5k6 (SCSl:4) Independent-persi... Ao detoct =
L0 (IDE 1:0%
Hhernet Eridged " Connect gxclusively ta this vitual machine
C
el EfEthernet 2 Hast-only I™ Legacy emulation
D Stki ﬁ Processors 1 .

I

i |T|
CEMl...... 0 " R

LML IR
e Add... Bemove

Type he | OK | Cancel | Help

I |
LI

Whware Server 1.0.6 B

i ‘

Sekil 5. 30: Enterprise Linux sistemine VMware Tools Paketiniarflmasi-1

29- Simdi sira Vmware tools paketini sanal makinemizenkaya geldi. Bunun

amaci host makinemizle sanal makinemiz arasindakiani senkronize etmek.

Ayrica Rac node’lan (racl ve rac2) arasindaki semizasyon i¢in de bu paketi

kurmamiz 6nemli. 'Vmware Server Console’ pencemskkn ‘VM' menlsinden

‘Install Vmware Tools...” secergni tikladik.

1’5; Local host - ¥YMware Server Console

|| File Edit \iew Host | yM  Power Snapshob  Windows  Help

“ i |F @ ‘ﬁ Removable Devices 4 !@
Hi 2 L

=] Applications Action

Connected Lsers

Send Crr+alk+Del

@ Grab Input G

Capkure Sceeen. ..

Computer

Dielete from Dist

F Settings:.. Ctrl4+D
i

root's Home

Sekil 5. 31: Enterprise Linux sistemine VMware Tools Paketiniarflmasi-2
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Vmware Tools paketini kurmayi onayladim ve ‘Instalitonuna tikladim.

EL4_10gRAC1 - ¥irtual Machine E

9 Installing the Wkware Tools package will greatly enhance graphics and mouse
\{/ performance in your vitual machine.

WARHMING: You cannot install the Y ware Tools package until the guest operating
aystem iz running. |f vour guest operating spstem is not running, choose Cancel and install

the Whware Tool: package later.
Imstall I Cancel |

Sekil 5. 32: Enterprise Linux sistemine VMware Tools Paketinir#lmasi-3

Sanal makinemizin masaustiine ‘Vmware Tools’ cd ikgelecektir, bunu cift
tiklayip actgimizda goérec@miz ‘VmwareTools-1.0.6.91891.i386.rpm’ paketini

kurduk.
VMwareT ools-1.0.6-91
VMware Tools 891.i386.rpm

Sekil 5. 33: Enterprise Linux sistemine VMware Tools Paketinmr#lmasi-4

30- Root kullanicisi ile terminal pencereyi actik visr/bin/vmware-
config-tools.pl’ dosyasini c¢ajtirarak Vmware Tools paketinin
konfiglirasyonunu yaptik. Kendi isté&tniz ekran ¢ozunurlgiini sectik. Ben
genellikle ‘1280x1024’ ¢Ozunurfiiind kullandgimdan 7 ‘yazip enter ile
secimimi yaptim.

&] = rootd@ racl:~

File Edit View Terminal Tabs Help

Detected X.org version 6.8.

Please choose one of the following display sizes (1 - 13):

[1] "640x480"
[2] "B0OxGO0"
[3] "1024x768"
[4] "1152x864"
[53] "1280xB00"
[6] "1152x900"
[7] "1280x1024"
[8] "1376x1032"
[9] "1400x1050"
[10] *"1680x1050"
[11] *"1600x1200"
[12] "18920x1200"
[13] "2364x1773"
Please enter a number between 1 and 13:

[31 7

Sekil 5. 34: Oracle Enterprise Linux Ekran Cozun@liSecimi
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31- Vmware Tools ayarlari her sanal makinemizi gotizda(login oldgumuzda)
baslatilacaktir.’Application’” menusinden ‘Preferenc®dbre Preferences’ ve
‘Launch Sessions’ penceresini actik. Bu pencere@irtup Programs’ tabindan

‘Add’ butonu ile/usr/bin/vmware-toolbox dizinini ekledik.

Sessions

Session Options |Cument Session | Startup Programs

Additional startup programs:

10rder |C0mmand I & Add

| 50 Just/binfvmware-toolbox

B

Sekil 5. 35: Enterprise Linux Bglangic Programlarina vmware-tolbox’i ekliyoruz.

Sanal makinemizden Logo ut olup tekrar root iléesigsmizi actik ve ‘Vmware
Tools Properties’ penceresinin acilip ‘Time synclzation between the virtual
machine and the host operating system’ tikigaretli olup olmadiinin kontrolinu
yaptik, saretli olmasi gerekiyor. Bu seceaie isaretli olmasi ‘Virtual Machine

configuration file’ in ‘tools.syncTime = “TRUE” s@ini eklemesi demektir.

e

Options | Devices | Scripts | Shrink | P.bout|

Miscellaneous Options

Time synchrononization between the virtual machine
and the host operating system.

| Help || Close |

Sekil 5. 36: VMware Tools Ekrani
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32- ‘/boot/grub/grub.conf’ dosyasina kernel /boot (default SMP kernel)
satirinin oldgu yere clock=pit nosmp noapic nolapic zaman

satirini ekledik.

gl
|F\\e Edit View Host WM Power  Snapshot  Windows  Help
[sap et |DBE OO

J/boot/grub/grub.cont (modified) - gedit
File Edit View Search Tools Documents Help

B &2 .d & 9 ¢ B B B

New Open Save Print Undo Redo Cut Copy Paste

grub.conf* x
o [+
0

JE3 kernel /boot/vmlinuz-version ro root=/dev/sdal

TOUT (IaU; U7

# initrd /boot/initrd-version.img
#boot=/dev/sda
default=0
o8 |timeout=5
splashimage=(hd0,0)/boot/grub/splash.xpm.gz
hiddenmenu
title Enterprise (2.6.9-55.0.0.0.2.ELsmp)

root (hd0,0)

kernel /boot/vmlinuz-2.6.9-55.0.0.0.2.ELsmp ro
root=LABEL=/ rhgb quiet

initrd /boot/initrd-2.6.9-55.0.0.0.2.ELsmp.img
title Enterprise-up (2.6.9-55.0.0.0.2.EL)

root (hd0,0)

kernel /boot/vmlinuz-2.6.9-55.0.0.0.2.EL ro
root=LABEL=/ rhgb quiet

initrd /boot/initrd-2.6.9-55.0.0.0.2.EL.img

Ln21, Col 1

e server 106 8 | RooooEe@@

Sekil 5. 37: ‘grub.conf’ Kernel dosyasina clock satirini ekliyaru
33- Asagidaki paketleri bulunduklari CD’lerden yukledik:

libaio-devel-0.3.105-2 (CD 3)
elfutils-libelf-devel-0.97.1-4 (CD 4)
unixODBC-devel-2.2.11-1 (CD 4)

¢ @ @

libaio- elfutils-libelf- unixODBC-
devel-0.3.105-2.i386.rp | devel-0.97.1-4.i386.rp | devel-2.2.11-1.RHEL4.
m m 1.i386.rpm

Sekil 5. 38:libaio, elfutils-libelf, unixODBC paketlerini kurwruz.

34-Ve ortak diskler i¢in disk bolumlerini (disc parbih) olusturduk. Tablo 5. 3'deki
diskleri Database files, Oracle Cluster registryGlasterware Voting Disk i¢in
hazirladik.
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Tablo 5. 3: Ortak Disk Bolimleri ve Dizinleri

Bolumler Boyut |Sanal sirtcu tipi|Disk
Database files 3Gb | SCSI1:0 /dev/sdb
Database files 3Gb | SCsSI1:1 /dev/sdc
Database files 3Gb | SCSI1:2 /dev/sdd
Oracle Cluster Registry 300M®CSI 1: 3 /dev/sde
Voting Disk 300MKLSCSI 1: 4 /dev/sdf

Tam diskleri ve disk bolumlerini (disk partition)istelemek iginfdisk —I
komutunu kullandik. Tablo 5. 3'deki tim disklernggsagidaki adimlari tekrar ettik:

Terminal penceresini actik veagidaki komutlari girdik;

[root@racl ~]# fdisk /dev/sdb
Command (m for help): n

Command action

e extended

p primary partition (1-4)

p

Partition number (1-4): 1

First cylinder (1-391, default 1):

Using default value 1

Last cylinder or +size or +sizeM or +sizeK (1-391,
default 391):

Using default value 391

Command (m for help): w

The partition table has been altered!
Calling ioctl() to re-read partition table.

Syncing disks.

fdisk <disk> komutunu enter’ledikten sonra sirasigtimlar:

n [enter] p [enter] 1 [enter] [enter] [enter] w fen
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35- Raw disk (ham disk)’leri hazirlamak icin; OCR (/dsde) ve Voting Disk
(/dev/sdf) bolumlerini (partition’larini) raw surakere (devices) Rgadik. Bunun
icin  /etc/sysconfig/rawdevices dosyasini dizenleyip sagidaki
satirlari ekledik;

/dev/raw/rawl /dev/sdel
/[dev/raw/raw2 /dev/sdfl

Jetc/sysconfig/rawdevices (modified) - gedit B - -

Eile Edit View Search Tools Documents Help

B & .46 & 9 ¢ B B B

New Open Save Print Undo Redo Cut Copy Paste

/| rawdevices* x

This file and interface are deprecated.
Applications needing raw device access should open regular
block devices with O_DIRECT.
raw device bindings
format: <rawdev> <major> <minor>
<rawdev> <blockdev>
example: /dev/raw/rawl /dev/sdal
# /dev/raw/raw2 8 5
/dev/raw/rawl /dev/sdel]
/dev/raw/raw2 /dev/sdf

b4

HOH OHE K H W R

Ln @ Col L INS

Sekil 5. 39: OCR ve Voting Disk’lerini rawl ve raw2 suruculeribagliyoruz.

Yeni ayarlarin sonuclarini alabilmek icin raw degcservice’lerini resetledik.

[root@racl ~]# service rawdevices restart
Assigning devices:

/dev/raw/rawl —> /dev/sdel
/dev/raw/rawl: bound to major 8, minor 65
/dev/raw/raw2 —> /dev/sdfl

/dev/raw/raw2: bound to major 8, minor 81

36- Oracle uygulamalar icin ‘oracle’ adinda bir kullanve ait oldgu gruplari

olusturduk. Terminalde root kullanicisi ilgagidaki komutlari ¢aktirdik;

# groupadd -g 501 oinstall
# groupadd -g 502 dba
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# useradd -g oinstall -G dba -s /bin/ksh oracle

# passwd oracle

37- Oracle Rac icin  kernel (cekirdek) parametrelerini Gzehledik.
/etc/sysctl.conf dosyasina root kullanicisi yetkisiylgagidaki komutlar
ekledik;

kernel.sem = 250 32000 100 128
kernel.shmmax = 536870912
net.ipv4.ip_local_port_range = 1024 65000
net.core.rmem_default = 4194304
net.core.rmem_max = 4194304
net.core.wmem_default = 262144

net.core.wmem_max = 262144

38- /etc/hosts dosyasina root kullanicisi yetkisi ilgagidaki Tablo 5. 4’deki
girisleri yaptik.

Tablo 5. 4: Sanal Makinelere Public, Vip ve Private IP Adrest&irisi

Public 192.0.60.16@acl.oracle.com racl
192.0.60.176rac2.oracle.com rac2

VIP 192.0.60.51| racl-vip.oracle.com racl-vip
192.0.60.61| rac2-vip.oracle.com rac2-vip

Inter-connect|10.10.10.50 | racl-priv.oracle.com racl-priv
10.10.10.60| rac2-priv.oracle.com rac2-priv

Yeni ayarlardan sonra network servislerini reselted
# service network restart
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root@ rac1:~

File Edit View Terminal Tabs Help

[root@racl ~]# service network restart

Shutting down interface ethO: [ 0E 1]
Shutting down interface ethl: [ 0E ]
Shutting down loopback interface: [ 0K ]
Setting network parameters: [ 0K ]
Bringing up loopback interface: [ 0K ]
Bringing up interface ethO: [ 0K ]
Bringing up interface ethl: [ 0K ]

[root@racl ~]#
Sekil 5. 40: Network Servislerini Resetleme

39- ‘root’ kullanicisi ile a@agidaki oracle dizinlerini olgturduk ve sahibini de

‘oracle’ kullanicisi olarak dgstirdik.

|~ | root@ racl:~

File Edit View Terminal Tabs Help

[root@racl ~]# mkdir -p /u0l/app/oracle/product/10.2.0/crs
[root@racl ~]# mkdir /ull/app/oracle/product/10.2.0/db_1
[root@racl ~]# mkdir /ull/StagelOg

[root@racl ~]# chown -R ordba:einstall /u0l/app

[root@racl ~]# chown ordba:oinstall /u0l/StagelOg
[root@racl ~]# I

Sekil 5. 41:‘oracle’ Kullanicisina Oracle Dizinlerif®lusturma

40- Oracle kullanicisi igcin Shell limitlerinietc/security/limits.conf

dosyasina set ettik.

oracle soft nproc 2047
oracle hard nproc 16384
oracle soft nofile 1024
oracle hard nofile 65536

41- Eger /etc/pam.d/login dosyasinda session required

pam_limits.so satirl yoksa ekleyelim;
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[etc/pam.d/login - gedit B - o]

Eile Edit View Search Tools Documents Help

B &2 . Jd | & 9 ¢ 5 B B

A

New Open Save Print Undo Redo Cut Copy Paste
| login X
#%PAM-1.0
auth required pam_securetty.so
auth required pam_stack.so service=system-auth
auth required pam_nologin.so
account required pam_stack.so service=system-auth
password required pam_stack.so service=system-auth
# pam_selinux.so close should be the first session rule
session required pam_selinux.so close
session required pam_stack.so service=system-auth
session required pam_loginuid.so
session optional pam_console.so
session required pam_limits.so
# pam_selinux.so open should be the last session rule
session required pam_selinux.so open
The document "/etc/pam.d/login” has been saved. Ln12, Col 1 INS %

Sekil 5. 42: Oracle Enterprise Linux Sisteminin Login Dosyasi
42- [etc/profile dosyasinagagidaki satirlari ekledik;

if [ SUSER = “oracle” |; then
if [ $SHELL = “/bin/ksh” ]; then

ulimit -p 16384

ulimit -n 65536

else

ulimit -u 16384 -n 65536
fi

umask 022

fi

43- Enterprise Linux 4 CD-3'te ‘oracleasmlib-2.0.2-B&rpm’ Oracle ASM
(Automatic Storage Management) paketi bulunuyor, Wave Server

Console’dan 3.CDyi secip bu paketi kurduk.
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ES Local host - ¥Mware Server Consale il i [l S

£
| File Edt Vew Host VM Power Snapshot Windows  Help

nfre|llgs |DeEmE
il i (3 EL4_t0gRACT i
& Applications Actions %ﬁ% =

B

Computer

Updating system

Installing individual packages.

oracleasm-2.6.9-55.0.0.0.2.EL-2.0.3-2

"Enterprise Linux Enterprise Linux 4" disk 3 needed to install packages
Insert the disk and press OK.

fmareserer 1oe @ | RoCEc@m@

Sekil 5. 43:’oracleasmlib’ paketi kurulumu.

5.2. Birinci Sanal Makine’yi Klonlama (EL4_10gRAC?2)

Suana kadar birinci sanal makinemizi ‘EL4_10gRACAUymus ve tum ayarlarini
tamamlamy bulunuyoruz. Simdiki adimimiz ise bu birinci sanal makinemizi
klonlamak olacaktir ve klonlayaganiz bu ikinci sanal makinemize ise
‘EL4_10gRACZ2’ adini vereg#z. Bu noktada sanal makinemizi kapattik (shutdown)

ve tim dosyalarini ikinci sanal makinemizin dizeikopyaladik;

@ racz

Dosya  Dozen  Sorondm Sk kullanlantar Seaclar Vardim

@Geri - &d ? |/._." Ara | Klasarler |v

Adres |'E| F:iMy Yirtual Machines\RAC rac10giracz

; adi ~ Boyut | Tar | Dedistirilme Tarii

) —— ] = rreram 9KE Dosya 10,10,2008 11:01
Resim Gorevleri @ L .

&=Red Hat Enterprise Linux 4-s0.., 384 KB WMware virtual disk ... 10,10.2008 11:01

(@) Baskilan geurimigi génder & Red Hat Enterpriss Linux 4-s0... 1.030.720KE  ¥Mware virtual disk ... 10.10.2008 11:01
[y Resim yazdi %Red Hat Enterprise Linux 4.4, LKB WMware virtual disk ... 10,10,2008 00:25
Red Hat Enterprise Linux 4.v... OKE NMSD Dosyas 09,10,2008 14:57
@Red Hat Enterprise Linux 4.vmx ZKE WMware Configurati...  10.10.2008 10:55

Dosya ve Klasor Gorevleri %

. Kopyalamyor... X
hj weni Klastr olugk A

& Bu Kasiirii wieh'|

|27 Bu Klaséri payla _J 4 _’_If

Red Hat Enterprise Linux 4-s002,vmdk
Diger Yerler kaynak'racl' Hedef:'rac2'

F— TIT]1]] o]
s 2 Dakika Kald

:j Bilgisayarin

'!g A Badlantilarim

Sekil 5. 44: ‘racl’ Sanal Makinesini Klonlama-1
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‘Home’ tabinda yer alan ‘Open Existing Virtual Maige’ ikonuna tikladiimizda

‘Browse...” dan klonlayagamiz sanal makinenin dizinini a¢gnolduk. Burada yer

alan ‘Red Hat Enterprise Linux 4.vmx’ dosyasinite@®aha sonra bu klonlanacak

sanal makinemizin tabi Virtual Server Console’daigdi ve slemlerimizi birinci

sanal makinemizde ol@u gibi kendi ayarlarindan devam ettirdik.

i Local host - YMware Seriga
| P Edi Wiew Host
|® w P &|E
fay Home
VMware Server C
Connected to Local

The YiMware Server Cons:
systems, Each virtual mar
memory and des
machines, incluc

Toope
3
. ] Toops
configy

Mew Yirtual
Machinz

Cpen Exsting
Wirtual Machi

Belgelerim

A7 Badlantilanm

Browse for a ¥irtual Machine T

F.onum: I 12 rac2

Dospa ade

Doapa i

H o3 E

iml

Red Hat Enterprise Linux 4, vmyx

E
=]

|Hed Hat Enterprize Linus 4.\\{nx

|VM ware Configuration Files [*.%m]

Ag

iptal

7

]
Switch Host

0K Cancel | lﬁ. |

|

Miare Server 1.0.6 [E A

Sekil 5. 45: ‘racl’ Sanal Makinesini Klonlama-2

Klon sanal makinemizin adini gigtirmek icin ‘Virtual Machine Settings’

penceresinin  ‘Options’ tabinda yer alan ‘Virtual chene name’ kismindan
‘EL4_10gRAC2’ adini girerek dsstirmis olduk.

F; Local host - ¥Mware Server Console

| Summary

EL4 10gRACZ

Startup/Shutdonn  Power off at shutdown

Virtual machine name
L4 10gRACTH

1

[ Guest operating spstem
 Microsoft Windows
& Linux

" Novell Netwars
" Sun Solaris

€ Dther
Wersion,

[Red Hat E rterprise Linus 4

[

[~ Working directory
Suspend files and snapshots will be stored here.

F\My Vittual Machines\RACkac Db Browss...

| Fie e pmrreme———
Hardware Options |
Setftings
& General
[ Power
@I Snapshats
8 Peimissions
Config
Yersio | &) sdvanced
Comm
[ st
o e
Notes
Type he

o]

Cancel | Hel

1
E
|»! lx

WMware Server 1,0.6 &/

-

Sekil 5. 46: ‘racl’ Sanal Makinesini Klonlama-3
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Yeni sanal makinemizi Bhttik ve kagimiza c¢ikan segidaki mesajda, ger
kopya sanal makine ise yeni unique identifier (UYusturmamiz gerekginden
default ‘Create’ secegimi secmemizi 6nerdi. 'OK’ butonunu tikladik ve klama

islemini tamamladik.

% Local host - ¥Mware Server Console

=1aix

windows Help

mnre|legmn |Deal@s

JF\\e Edit Wiew Host WM Power  Sng

State: 9 This CPU is YT -capable, but T is not enabled [check your BIDS ssttings).
Guest DS: - This CPU is WT-capable, but T is not enabled [check your BIOS settings)
- The location of this vitual machine's configuration file has changed since it was last
Configuration fil powered on
Yersion:

It the virtual machine has been copied, you should create a new unique identifier (ULID).
Ifit has been moved. pou should keep its old identifier.

If pou are not sure, create a new identifier.

Commands
‘wihat do you want to do?
[ start this virt
fi Edt virtual ma & Cieate

© Keep
" Alwaps Create
 Always Keep

Cancel | \TEZ iCinP...

Notes BB Ethernet 2 Host-orly
@ Processors 1

Type here to enter nates for this wirtual machine

Mware Server 1.0.6 |y

Sekil 5. 47: ‘racl’ Sanal Makinesini Klonlama-4
5.3. Ikinci Sanal Makine (EL4_10gRAC?2) icin network ayarharini girme

Bu ikinci sanal makinemizde root user’i ile loginup network ayarlarini
guncelledik. 'Applications’ menusinden ‘System B’ | sectik ve network
ayarlar icin ‘Network’ u tikladik. Her bir networklevice (aygit) icin gagidaki
adimlari yaptik.

e Network Configuration =~~~ [ENI=NES]
File Profile Help

B « B % ®

New Edit Copy Delete © Activate Deactivate

Devices ‘Haldgale ‘ IPsec |DHS |Hg515 |

;0| You may configura network devices associated with
:HQ physical hardware here. Multiple logical devices can be
Uy associated with a single piece of hardware.

Nickname

| § B ethl ethl Ethemet
ﬁ Active ﬁ ethl  eth0 Ethemet

!_ﬁ_gti_\_r_e__pruﬁ le: Common

Sekil 5. 48: ‘rac2’ Sanal Makinesi Network Ayarlari-1
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Aygiti secip (ethO) ‘Edit’ i tikladiimizda kagimiza gelen gagidaki ‘Ethernet
Device’ ekraninda IP Address, Subnet Mask ve Defaateway Address alanlarinin

dogrulugunu kontrol ettik. Ber bu ayarlar yargi ise ’ethO’ public network
Uzerinde,’ethl’ private network tizerinde olmalidir.

r ~
hd Ethernet Device *
General |ﬁuute |ﬂardw are Device

Nickname: m

Activate device when computer starts

[] Allow all users to enable and disable the device

[[] Enable IPv6 configuration for this interface

(O Automatically obtain IP address settings with:
DHCP Settings

Hostname (optional):
Automatically obtain DNS information from provider

@ Statically set IP addresses:
Manual IP Address Settings

Address: 192.0.60.167

Subnet mask: 255.255.0.0

Default gateway address: |192.0.192.192

| o« oK H ¥ Cancel |

Sekil 5. 49: ‘rac2’ Sanal Makinesi Network Ayarlari-2

‘Hardware Devide’ tab’ini tikladik ve yeni MAC ahi almak icin ‘Probe’
butonuna tikladik.

- e a
i EthernetDevice i (]
General - Hardware Device

Hardware: | eth0 (Advanced Micro Devices [AMD] 79¢970 [PCnet32 LANCE]) * |

[] Device alias number. |1

Bind to MAC address: 00:0c:29:52:15:8a

| o oK ngancel‘

Sekil 5. 50: ‘rac2’ Sanal Makinesi Network Ayarlari-3
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‘DNS’ tabindan ‘Hostname’ i kontrol ettik, gincedlik, kaydedip ciktik.

......

~ P Network Configuration

File Profile Help

8 &

New  Edit Copy C

Devices |Han::fﬂare | IPsec | DNS | Hosts |

You may configure the system’s hostname, domain,
name servers, and search domain. Name servers are
used to look up other hosts on the network.

Hostname: rac2.oracle.com|

Brimary DNS: ilQZ.lEE.EDﬁ.l

Secondary DNS:
Tertiary DNS:

DNS search path: ;oraclekcom

;.;ﬁ.crive profile; Common (medified)

Sekil 5. 51: ‘rac2’ Sanal Makinesi Network Ayarlari-4

Ayarlarin guncellenmesi icin birinci sanal makinemrestart ettik ve sonra
baslattik. Her iki sanal makine dgian ayni anda c¢alyor olmali. Bu nokta node’lar
arasinda ping atilip atilamgdkontroli yapilabilir. Network yapisini test etmigkn

ping atiyor olmalisiniz (sanal IP adresle bamnaada ping atamayiz.)

5.4. SSH ile sanal makineler arasi bglanti testi

SSH ile node’lar (sanal makineler) arasindgldra sa&layabilmek icin her bir
sanal makinede oracle kullanicisi ile terminalgig@aki komutlari caktirdik;

Racl ‘de oracle kullanicisi ile;

$ mkdir ~/.ssh
$ chmod 700 ~/.ssh
$ /usr/bin/ssh-keygen -t rsa

Rac2 ‘de oracle kullanicisi ile;
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$ mkdir ~/.ssh
$ chmod 700 ~/.ssh
$ /usr/bin/ssh-keygen -t rsa

Racl ‘de oracle kullanicisi ile farkli olarak;

$ cat ~/.ssh/id_rsa.pub >> ~/.ssh/authorized_keys
$ ssh rac2 cat ~/.ssh/id_rsa.pub >>
~/.ssh/authorized_keys

$ scp ~/.ssh/authorized_keys rac2:/home/oracle/.ssh /
Racl ve rac2'desagidaki komutlari caktirdik;

ssh racl date

ssh rac2 date

ssh racl.oracle.com date

ssh rac2.oracle.com date

ssh racl-priv date

ssh rac2-priv date

ssh racl-priv.oracle.com date

ssh rac2-priv.oracle.com date

ssh paketlerimizi ve statUsuingagidaki sekilde gorebiliyoruz.

[root@racl ~]# rpm -q openssh openssh-server openssh-clients
openssh-3.9pl-8.RHEL4.20

openssh-server-3.9pl-8.RHEL4.20

openssh-clients-3.9p1-8 .RHEL4.20

[root@racl ~]1# /fetc/rc.d/init.d/sshd status

sshd (pid 36¥5) is running...

[root@racl ~]# I

Sekil 5. 52: ‘ssh’ Paketleri ve Statlisl

Her iki sanal makinede birbirlerine ping atabilmewgi ssh ile bganabilmeyi test
ettik ve bunda bgaril olduk;
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rootd rac2;:~

File Edit View Terminal Tabs Help
[root@racl ~]# ping 192.0.60.167
PING 192.0.60.167 (192.0.60.167) 56(84) bytes of data.

64 bytes from 192.0.60.167: icmp_seg=0 ttl=64 time=0.617 ms
64 bytes from 192.0.60.167: icmp_seg=1 ttl=64 time=0.132 ms

[*]

--— 192.0.60.167 ping statistics ---

2 packets transmitted, 2 received, 0% packet loss, time 1003ms

rtt min/avg/max/mdev = 0.132/0.374/0.617/0.243 ms, pipe 2

[root@racl ~]# ssh 192.0.60.167

root@192.0.60.167's password:

Last login: Sat Oct 25 16:56:49 2008 from 192.0.60.166

[root@rac? ~]# uname -a

Linux rac2.oracle.com 2.6.9-55.0.0.0.2.ELsmp #1 SMP Wed May 2 14:59:56 PDT 2007
i686 i686 i386 GNU/Linux

[root@rac? ~]# I

Sekil 5. 53: Ping Atma ve Ssh ile Bdanma
5.5. Oracle ASM disklerini olusturma ve konfiglire etme

Oracle ASM driver’larinin kurulumunu, ayarlarinerhiki sanal makine icin de
yaptik; # service oracleasm configure komutunu root ile ¢cadtirdik ve
asagidaki ciktiyr aldik;

[root@racl etc]# service oracleasm configure

Configuring the Oracle ASM library driver.

This will configure the on-boot properties of the O racle
ASM library

driver. The following questions will determine whet her
the driver is

loaded on boot and what permissions it will have. T he

current values

will be shown in brackets (’[]). Hitting <ENTER> w ithout
typing an
answer will keep that current value. Ctrl-C will ab ort.

Default user to own the driver interface []: oracle
Default group to own the driver interface []: dba

Start Oracle ASM library driver on boot (y/n) [n]: y
Fix permissions of Oracle ASM disks on boot (y/n) [ vy
Writing Oracle ASM library driver configuration: | OK]

Loading module “oracleasm”: [ OK ]
Mounting ASMIib driver filesystem: [ OK ]
Scanning system for ASM disks: [ OK ]
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root@ racl:~

File Edit View Terminal Tabs Help

[root@racl ~]# fetc/init.d/oracleasm configure ot
Configuring the Oracle ASM library driver.

This will configure the on-boot properties of the Oracle ASM library
driver. The following guestions will determine whether the driver is
loaded on boot and what permissions it will have. The current values
will be shown in brackets ('[]'). Hitting <ENTER> without typing an
answer will keep that current value. Ctrl-C will abort.

Default user to own the driver interface [ordba]:
Default group to own the driver interface [oinstall]:
Start Oracle ASM library driver on boot (y/n) [v]:

Fix permissions of Oracle ASM disks on boot (y/n) [vy]:
Writing Oracle ASM library driver configuration:
Loading module "oracleasm":

Mounting ASM1ib driver filesystem:

Scanning system for ASM disks:

[root@racl ~]# I

DK
0K
0K
0K

— e
e e

=0

Sekil 5. 54: Oracle ASM Konfiglirasyonunu

Root kullanicisi ile iki sanal makineden sadeceanbte& (her ikisinde dal)

asagidaki komutlari caktirdik;

# service oracleasm createdisk DATAL /dev/sdbl
# service oracleasm createdisk DATAZ2 /dev/sdcl
# service oracleasm createdisk RECO1 /dev/sdd1

[root@racl ~]# service oracleasm createdisk DATAl /dev/sdbl

Marking disk "/dev/sdbl" as an ASM disk: [ 0K ]
[root@racl ~]# service oracleasm createdisk DATAZ /dev/sdcl
Marking disk "/dev/sdcl" as an ASM disk: [ 0K ]

Marking disk "/dev/sddl" as an ASM disk:

[root@racl ~]# service oracleasm createdisk RECOLl /dev/sddl
[ 0K ]
[root@racl ~]#

Sekil 5. 55: Oracle ASM Diskleri-1

ASM dsiklerinin yapilandiriimasini gouladik, root kullanicisi ile her iki sanal

makinede gagidaki komutlari caktirdik;

# service oracleasm scandisks

# service oracleasm listdisks



[root@racl etc]# service oracleasm scandisks

Scanning system for ASM disks:
[root@racl etc]# service oracleasm listdisks

DATA1

DATAZ

RECO1

[root@racl etc]# I

k.

Sekil 5. 56: Oracle ASM Diskleri-2

Artik Oracle Clusterware uygulamasini kurmak icazimz!..

[

DK

]

72
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6. ORACLE CLUSTERWARE KURULUMU

1. Oracle Clusterware ve Oracle Database kurulumusir@eacle Clusterware
Release 2 (10.2.0.1.0) for Linux x8&e Oracle Database 1§ Release 2
(10.2.0.1.0) for Linux x86 linklerini,

http://www.oracle.com/technology/software/produtiéédbase/oracle10g/htdocs/102

Ollinuxsoft.ntml adresinden tiklayarak bu iki zip dosyasini indirdre zip

dosyalarini actik.
2. 'SSH Secure File Transfer programi araggilile sirasiyla racl ve rac2 sanal
linux makinelerimize IP adresi, kullanici adi yére parametreleriyle Qgant

saglayip Oracle Clusterware ve Oracle Database proigramn aktardik.

B8 - default - SSH Secure File T -0l x|
“ File Edit View Cperation Window Help |

F2see anl % 1o asaEswy ol e
“ &1 Quick Connect ] Profiles |

|| @ e e x| ||| dome e x| x|

Local Mame £ | Sizer | Type ﬂ Remote Mame | Size | Type
DBeIgeIerim Siskern F
J__J Bilgisavanm Sistem b
‘J Ad Badlantilarim Sistem b
\_EJ Geri Dandsim Kutusu Siskern b
@ —
élnternet Explore Conneckt to Remote Hoskt il
B Create POF file .
[Frul_guncelleme !I-' Haszt Mame: 92.0.E0. 166 Connect I
@Google Earth i
j‘ |Jzer Mame: ITOC't Cancel | _,I
Transferl Queue Part Number: |22
# | Source File Authentication Method: IPassword 'I Epead Tirvie:
N 1
Mok connected - press Enter or Space to | [ l_ @l_ S

Sekil 6. 1: SSH Secure File Transfer-1

192.0.60.166 IP adresli racl sanal makinemizé kabbanicisi ile balandik ve
local bilgisayarimizdan (Win XP sp3) remote bilgi@amiza (enterprise linux 4 -
racl) bu iki dosyay$ekil 6. 2'de de goruldgil gibi aktardik.

“111]



fil 192.0.60.166 - default - S5H Secure File Transfer o ] 4|
” File Edit Yew ©Operation indow Help |
Hisgee an %l iem sz sgs o en
El Quick Connect ] Profiles |
|& v | e % | [mering =] | add | Gy | @ | g 3¢ |[otesieon =] | ads |
Local Name o | Size | Type | Mc || Remate Name i | Size | Twpe
210201 _clusterware _linux32 Dosyakl,., 26 |[2)10201 _clusterware_linuxsz2 Falder
310201 _database_linux3z Dosyakl,, 06 |I)10201_database_linux3z Folder
0racleasm-2.6.9-55.0.0.0.2... 127,643 RPM Dos
oracleasm-support-2.0.3-1.0... 22,662 RPMDos
oracleasm-support-2.0,3-2.i. .. 22,927 RPM Dos
oracleasmlib-2.0.2-1.i386.rpm 12,945 RPM Dog
4] | ) K | -l
Transfer | Queue |
I | Source File | Source Dirgckary | Destination Divect. .. | Size | Stakus | Speed | Time | ;l
4k setpermsi.sh FOTEZ GALISMAS...  [rook/Deskbop/10...  121,8% Complete 3809,3 k... 0O0mM...
4 Fastcopy.xml  F\TEZ CALISMAS..,  [rock/Deskbop/i0... 1,557 Complete 1557,0 k... 00,
Ak installljar FITEZ CALISMAS,., [rook/Desktopfl0...  3,195... Complete 1929,9 k... 00:Q...
4 installz.jar FATEZ CALISMAS...  frook/Deskbop/i0... 477,843 Complete #3424 k... 00:0...
¢ inwDetails.p...  FITEZ CALISMAS..,  frook/Desktop/10... 195 Complete 13,2 kBfs 000,
4 libs.xml FATEZ CALISMAS...  frook/Desktop/i0... 15,172 Complete 80,7 kBfs  00:0...
4 oracle.serv... FNTEZ CALISMAS..,  [rook/Desktop/10... 3622  Complete Z41,5 kBfs  00:0...
dF oracke.serv...  FATEZ GALISMAS...  [rook/Deskkop/10... 572 Complete 35,8 kBfs  00:0...
4 orace.serv... FNTEZ CALISMAS.., [rock/Desktop/i0... 3622  Complete 36220k, 000,
AF oracle.sery...  FATEZ GALISMAS...  [rook/Deskkop/10... 656 Complete 41,0 kBjs 00:0... —
A1 relandn FATET aAl TSMAS frank i Macktan 10 117  “arnnlakba = & LRl OO0 ;I
Connected ko 182,0,60.166 - froot/Desk[S5HZ - aeslZ6-cbe - hmacmds - none [6items (186,2KE) | [0 4

Sekil 6. 2: SSH Secure File Transfer-2

3. Clusterware uygulamasinin ‘rpm’ klasorindeki Cvefidi paketini

kullanicisi ile her iki sanal makinemizde kurduk,

[root@rac? ~]# cd ful0l/StagelOg/clusterware/rpm
[rootBrac? rpm]# rpm -i cvugdisk-1.0.1-1.rpm
[root@rac2 rpm]#

Sekil 6. 3: ‘Cvuqdisks’ Paketi Kurulumu

4. Oracle kullanicisi ile Cluster Verification UtilifCVU or Cluvfy - cluster

tanimlama araci)’ yi dgrulamamiz gerekiyor.
/u0l/Stagellg/clusterware dizinine giderek

$ ./runcluvfy.sh stage -pre crsinst -n racl, rac2
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root

komutunu oracle kullanicisi ile racl ‘de gahdik ve gagidaki gibi bir ¢cikti aldik.

$ ./runcluvfy.sh stage -pre crsinst -n racl,rac2
Performing pre-checks for cluster services setup
Checking node reachability...

Node reachability check passed from node “racl
Checking user equivalence...



75

User equivalence check passed for user “oracle”.

Checking administrative privileges...

User existence check passed for “oracle”.

Group existence check passed for “oinstall”.

Membership check for user “oracle” in group “oinsta "
[as Primary] passed.

Administrative privileges check passed.

Checking node connectivity...

Node connectivity check passed for subnet “192.168. 206.1 "
with node(s) rac2,racl.

Node connectivity check passed for subnet “10.10.10 o
with node(s) rac2,racl.

Interfaces found on subnet “10.10.10.0 " that are likely
candidates for VIP:

rac2 eth1:10.10.10.60

racl eth1:10.10.10.50

Interfaces found on subnet “192.168.206.1 " that are
likely candidates for a private interconnect:rac2
eth0:192.168.206.1

racl ethO: 192.0.60.166

Node connectivity check passed.

Checking system requirements for ‘crs’...

Total memory check failed.

Check failed on nodes:

rac2,racl

Free disk space check passed.

Swap space check passed.

System architecture check passed.

Kernel version check passed.

Package existence check passed for “make-3.80 ",
Package existence check passed for “binutils-

2.15.92.02 .

Package existence check passed for “gcc-3.4.5 ",

Package existence check passed for “libaio-0.3.105 ",
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Package existence check passed for “libaio-devel-

0.3.105 .

Package existence check passed for “libstdc++-3.4.5 ",
Package existence check passed for “elfutils-libelf -
devel-0.97 .

Package existence check passed for “sysstat-5.0.5 ",
Package existence check passed for “libgcc-3.4.5 ",
Package existence check passed for “libstdc++-devel -
3.45 .

Package existence check passed for “unixODBC-2.2.11 ",
Package existence check passed for “unixODBC-devel-

2211 .

Package existence check passed for “glibc-2.3.4-2.1 9,
Group existence check passed for “dba”.

Group existence check passed for “oinstall”.

User existence check passed for “nobody”.

System requirement failed for ‘crs’

Pre-check for cluster services setup was unsuccessf ul on

all the nodes.

5- Oracle Clusterware kurulum dncesi ‘Security Le@enfiguration’ penceresinden

‘Firewall Options’ tabindan SSH 6zdini sectik ve OK butonunu tikladik.
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Security, Level Configuration

= .
qujﬂ— Please choose the security level for the system.

Eirewall Options |SELinux|
Security level: | Enable firewall |
1 WWW (HTTP)
C1FTP
Trusted services: S5H
] Telnet
[ Mail (SMTP)
[ etho
Trusted devices: [ ethl
Other ports: (102%:tcp) |
| 8 Cancel H « OK ‘

Sekil 6. 4: Firewall Ozelliklerinden SSH'I Enable Ediyoruz

6- Terminali acalim ve oracle kullanicisina Oracle SBoware programinin
bulundgu ‘/u0l/StagelOg/clusterware’ dizinini okuma-yazmakkini verdik ve
‘$./runinstaller’ komutunu caktirarak Oracle Clusterware uygulamasini

kurmaya bdadik;

v [ root@racl:jubl/Stagelg/clusterware o m=E

File Edit View Terminal Tabs Help
[root@racl clusterware]# chmod -R 0777 ./install
[root@racl clusterware]# su ordba

£ ./runlnstaller
Starting Oracle Universal Installer...

[+]

Checking installer requirements...

Checking operating system version: must be redhat-3, SuSE-9, redhat-4, UnitedLin
ux-1.0, asianux-1 or asianux-2
Passed —

All installer reguirements met.

Preparing to launch Oracle Universal Installer from /tmp/Oralnstall2008-10-26_08|
-45-22PM. Please wait ...% Oracle Universal Installer, Version 10.2.0.1.0 Produc
tion

Copyright (C) 1999, 2005, Oracle. All rights reserved.

[<]

Sekil 6. 5: Oracle Clusterware Kurulumu-1



7- Welcome aciy ekranini ‘Next’ ile gegctik.

Oracle Unjversal Installer: Welcome

Welcome

The Oracle Universal Installer guides yvou through the installation and configuration of
wour Oracle products,

Click "Installed Produets," to see all installed products,

Deinstall Products.... i

About COracle Universal Installer...J'l

Help Jl Installed'Eroducts...} Back Itistall Cancel Jl

OoRACLE

Sekil 6. 6: Oracle Clusterware Kurulumu-2

8- /u0l/app/oracle/oralnventory default dizinini dgistirmedik.

. Oracle Universal Installer: Specify Inventory directory and credentials .

Specify Inventory directory and credentials

¥ou are stanting your first installation on this host. As part of this install, wou need to specify a
directory for installer files, This is called the “imventory directary”. Within the inventory directary, the
installer automatically sets up subdirectories for each product to contain inventorny data and will
cansume typically 150 Kilobytes per product.

Enter the full path of the imrventory directorny:

]juo1japp,f0racle,foraln\renturv Erowse.

fou can specify an Operating Systern group that has write permission to the above inventory directany,
You can leave the field blank if you want to perform the abowve operations as a Superuser.

Specify Operating System group name:

ainstall =

Help )l InstalledEmdutts...j Back ‘ Mext jl [ristall | Cancel jl

ORACLE’

Sekil 6. 7: Oracle Clusterware Kurulumu-3
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9- Home path’i /uOl/app/oracle/product/10.2.0/crs olarak
degistirdik.

Oracle Universal Installer: Specify. Home Details

Specify Home Details

Destination

Enter or select a name far the installation and the full path where sou swant to install the product.
Mare: ]OraCrleg_hUme |

Path: | juol/app/oracle/productf10.2.0/crs

| | Browse...
Product Languages...
Help Jl Installed Products... | Back | hext ) InEtal] | Cancel

OoRACLE

Sekil 6. 8: Oracle Clusterware Kurulumu-4

10- Oracle Clusterware servislerini otamatik olkakup, sonraki adima gectik.

_Oracle Universal Installer: Product-Specific Prerequisite Checks = %]

Product-Specific Prerequisite Checks

The Installer wverifies that your emdronment reets all of the minimum recuirerments for installing and
canfiguring the products that sou hawve chasen to install. You must manually wverify and confirm the
items that are flagged with warnings and items that require manual checks. For details about
performing these checks, click the item and review the details in the box at the bottom of the window.

[eheck | Type [ Jstaws [ ]
LEISm = e o e e = e ey e FETTOTTTETTE T e T =~
Er;e'cﬁing Iuncalll "(.Z"I-L;ster-'f;;nghro;{iza{i.on ger\.-'i'c'es ((-ZSS) status ... ',&utumat'i"c mljﬂguccee.d.e'c.i [jT
cking whether Oracle 4.2 RaC ailable on all selected node Automatic T
T e »

O reguirements to be verified.

Check camplete. The overall result of this check is: Passed

Help ] Installed Products... | Back

~ E |ristall | Cancel
ORACLE’

Sekil 6. 9: Oracle Clusterware Kurulumu-5
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11- Cluster name olarak ‘rac_cluster’ adini girdituster node’lardagimdilik racl
listelendi.

Oracle Universal Installer: Specify Cluster, Configuration

Specify Cluster Configuration

Enter a name for the cluster and select the nodes 1o be managed by the Oracle Clusterware. For each
nade, specify the name for the public P address, the name far the private interconnect, and the name
for the wirtual IP address an the node.

ou can use a cluster configuration file to configure wour cluster by clicking Use Cluster Configuration
File instead of completing the Cluster Mades baox. The Use Cluster Canfiguration File option s helpful if
wou hawe many noces.

Cluster Name:irac_}:luster

= Cluster Modes = —

|| Fublic Mode Mame I'Pri\rate Mode Marne [Wirtual Hast Mame

racl. orac it racle.com i acle.com

|
Use Cluster Configuration FiIe...I Auu‘ Edit,,,‘ Bemwe,,,,‘l

Help Jl InstalledErodutts...j Back ‘ MNext JI [ristall | Cancel Jl

ORACLE’

Sekil 6. 10: Oracle Clusterware Kurulumu-6

12-*Add..." ile rac2’ nin public node, private node virtual host isimlerini girdik.

M Oracle Universal Installer: Specify Cluster Configuration - %

Add a new node to the existing cluster

SpECIfy Specify the name for the public IP address, the name for the private

interconnect, and the name for the sirtual IP address on the node that
Enter a name | vou are adding. Ensure that there are no prewious wersions of Cracle Far each
node, specify| Cluster Ready Services or Oracle Clusterware installect onthe node that ‘the name

for the wirtual | you are adding.

Toucan use &l pgic Node Mame: IracZ.oracIe.com puratian
helgaful if

File instead of
wou have many  Private Mode MName: Irac2—pri\r.0rac|e.c0m

wirtual Host Mame; Iracz—\np.oracle.com
Cluster Mame: i

ar Cance|
= Cluster Mod

|| Public Mode MName | Private Mocde Mame |Wirtual Host Marme

| 1 ora T - LCOIT i cle.com

Use Cluster Configuration File... | Add, | !Edit...i EEemg\fe”:|

Help || Installed Products... | | Back | Mext | Install | | Cancel

ORACLE’

Sekil 6. 11: Oracle Clusterware Kurulumu-7
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13- Ekledgimiz rac2 de Cluster Nodes listesinde goriuldu veak adima gecildi.

Oracle Universal Installer: Specify Cluster, Configuration .~

Specify Cluster Configuration

Enter a hame for the cluster and select the nodes to be managed by the Oracle Clusterware. For each
node, specify the hame for the public IP address, the name forthe private interconnect, and the name
for the wirtual IP address on the node.

You can use a cluster configuration file to configure wour cluster by clicking Use Cluster Configuration
File instead of completing the Cluster Modes box The Use Cluster Configuration File option is helpful it
wou have many nodes.

Cluster Name:irac_cluster

— Cluster Modes \
!IPuinc Mode Mame | Private Moda MName |wirtual Host Mame |

rac l-priv.oracle.com racl-wvip.oracle.com

| racl.oracle.com
|

racZ. aracle.com rac2 -priv. oracle.com raca -

p.oracle.com

Use Clyster Configuration File...|

Edit...| Bemo\re...|

Help _)l InstalledEruducts....j Back I et ) [ristall | Cancel |
ORACLE’

Sekil 6. 12: Oracle Clusterware Kurulumu-8

14- Bu gamada interface (network aygitlari-eth0, ethl) g@rtlda.

.Oracle Universal Installer: Specify Network Interface Usage:

Specify Network Interface Usage

Iddentify the planned use for each global interface shown in the box below:Public, Private, or Do Mot
Use. Private interfaces are used by Oracle Clusterware for inter-node traffic.

If there is more than one subnet associated with an interface, then click Edit and change the interface's
attributes to associate the interface name with the additional subnets.

Interface Mame ISubnet Interface Type
| {ethdr 162.0.0.0 Public
ethl 10.10.0.0 Private

Help Jl InstalledErnducts...jl Back 5 |rstall | Cancel |
ORACLE

Sekil 6. 13: Oracle Clusterware Kurulumu-9
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15- Oracle Cluster Registry (OCR) lokasyonuna ‘Enxaé Redundancy’ secegiai
secerek disk yonetim sistemi igin birinci raw dev{égdev/raw/raw1l) dizinini girdik.

Oracle Universal Installer: Specify Oracle Cluster, Registry (0CR) Loc

Specify Oracle Cluster Registry (OCR) Location

The Oracle Cluster Registry (OCR) stores cluster and database configuration information, Specify a
cluster file systern file or a shared raw dewice containing at least LOOMEB of free space that is accessible
from all of the nodes in the cluster.

— OCR Configuration 5
" Mormal Redundancy
Chaose this option to enable the Oracle Clusterware to manage OCR mirraring. You will need an additional
100 ME of disk space far the mirrared copy.

Choosze this option if you are using your disk management system to provide OCR redundancy,

Specify OCR Location: jjdewraw,frawl

Specify QR Mirror Location:]__

Help | Installed Products... | Back ‘ Iext )l |ristall Cancel

ORACLE’

Sekil 6. 14: Oracle Clusterware Kurulumu-10

16- Voting Disk lokasyonuna ‘External Redundancy segéne secerek disk

yonetim sistemi icin ikinci raw device (/dev/rawird) dizinini girdik.

_ Oracle Universal Installer: Specify Voting Disk Location.

Specify Yoting Disk Location

The Oracle Clustenware voting disk contains cluster membership information and arhitrates cluster
awnership among the nodes of your cluster in the ewent of netwark failures. Specify a cluster file
system file or a shared raw device that is accessible by the same name from all of the nodes in the
cluster. The Installer requires at least 2Z0ME of free space for the woting disk that it creates,

Yoting Disk Configuration =

" Mormal Redundancy
Chooze this option to enable the Oracle Clusterware to manage two additional copies of your voting disk.
Each additional copy requires 20ME of dizk space.

® External Redundancy
Choose this option if you are using your disk management system to provide voting disk redundancy.

woting Disk Location: |jdev,fraw,fraw2|

additional ¥oting Disk 1 Location'{ :

Additianal ¥oting Disk 2 Location:i_ =

Help ) Installed Emducts....)l Back | Mext )I Irstall | Cancel |

OoRrACLE’

Sekil 6. 15: Oracle Clusterware Kurulumu-11
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17- Oracle Clusterware kurulum parcalarinin 6zegsteren bu son ayardan sonra

‘Install’ butonu ile dosyalarini kurmaya gectik.

; Oracle Universal Installer: Summary

Summary
Oracle Clusterware 10.2.0.1.0

Z+Global Settings
Source: fudljstagelog/clusterware/stage fproducts. xmil
Qracle Home: fudlfappforaclefproductf10.2 . 0fcrs {(Oracrs10g_home)
Cluster Nodes
Installation Type: Complete
Z-Product Languages
I L English
--Space Requirements
Jullj Required 502ME ;. &wailable 11.17GE
Jimp/ Required 28ME (onlky as temporary space) - Available 652MB
Femaote Modes
é—rac2
Juolf Reguired S02MEB - Awailable OKB
Jimp/: Required OKB . Available OKB u

Help ) Installed Products... ) Back ] Tt ) Cancel
ORACLE’

Sekil 6. 16: Oracle Clusterware Kurulumu-12

18- Yaklaik olarak 5 dakika sonra dosyalar tamamen kurgloidu.

Oracle Universal Installer: Install

Install

Installing Oracle Clusterware 10.2.0.1.0

¥ Install successful The Self-Managing
“ Linking 'Oracle Net Required Support Files 10.2.0.10" Database
Setup pending... + Automatic performance
diagnosis

Remote operations pending... Gui snplication and
* Im Il {1

Configuration pending... SOL tuning
- Proactive space
Euilding client shared libraries management
“fou can find a log of thiz install seszion at:
fullfappforacleforalnventory flogsfinstallActions2008-10-30_10-42-264M.109
Help ] |nstalled Products.. | Back | [t | Iristall | Caticel

ORACLE’

Sekil 6. 17: Oracle Clusterware Kurulumu-13



84

19- Script lokasyonunda gdosterilen dizine dgimizde racl ve rac2 node’larinin
konfigurasyon scriptlerinin detayina gbildik.

Oracle Universal Installer: Install

Execute Configuration scripts

The following configuration scripts need to be executed as the "root" user in each cluster
In sta node.

Installing  2Cripts 10 be executed:

¥ Install ]Number |Seript Location | Modes
v Link s I Hunlfapp/oracleforalnventoryforainstRoot. sh |racl,rac2
¥ Setup 2 ;,fu01,fapp,f0racle,fpr0duct,f10.2.0,fcrs,froot.sh fracl,rac2
¥ Remaot - -
Config
Saving CI{ (4] 1 2]

_ To execute the configuration SCripts:
1. Open a terminal window
| Stopin 2. Login as “root!
e 2, Run the scriptsin each cluster node
4, Return to this window and click "OK" 10 continue

Taueanfl  plote: Do ot runthe scripts simultaneously on the listed nodes.
Jullfap

Help |

Helg

ORACLE N ' '

Sekil 6. 18: Oracle Clusterware Kurulumu-14

[root@racl ~]#
/uQl/app/oracle/oralnventory/orainstRoot.sh

Changing permissions of /uO1/app/oracle/oralnventor yto
770.

Changing groupname of /u0l1/app/oracle/oralnventory to
oinstall.

The execution of the script is complete

[root@racl ~]# /uO1/app/oracle/product/10.2.0/crs/r oot.sh
Checking to see if Oracle CRS stack is already conf igured
/etc/oracle does not exist. Creating it now.

Setting the permissions on OCR backup directory

Setting up Network socket directories

Oracle Cluster Registry configuration upgraded

successfully

The directory ‘/u0l/app/oracle/product/10.2.0 " is not
owned by root. Changing owner to root

The directory ‘/u0l/app/oracle/product’ is not owne d by
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root. Changing owner to root

The directory ‘/u0Ol1/app/oracle’ is not owned by roo t.
Changing owner to root

The directory ‘/u01/app’ is not owned by root. Chan ging
owner to root

Successfully accumulated necessary OCR keys.

Using ports: CSS=49895 CRS=49896 EVMC=49898 and

EVMR=49897.

node <nodenumber>: <nodename> <private interconnect name>
<hostname>

node 1: racl racl-priv racl

node 2: rac2 rac2-priv rac2

Creating OCR keys for user ‘root’, privgrp ‘root’..

Operation successful.

Now formatting voting device: /dev/raw/raw2

Format of 1 voting devices complete.

Startup will be queued to init within 30 seconds.

Adding daemons to inittab

Expecting the CRS daemons to be up within 600 secon ds.
Cluster Synchronization Services is active on these

nodes.

racl

Cluster Synchronization Services is inactive on the se
nodes.

rac2

Local node checking complete. Run root.sh on remain ing

nodes to start CRS daemons.

20- Ve kurulumun sonuna geldik, kaniza ¢ikan mesajda ‘Yes’ butonuna tiklayarak

kurulumu tamamlangiolduk.
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. Oracle UniversalInstaller: End of Installation.

End of Installation

The installation of Oracle Clusterware was successful, but some optional
configuration assistants failed, were cancelled or skipped.

Exit

..’": Do wou really want to exit?
/ -

Yes 1]

Help | 1nstalled Eroducts.,. | Back I [ewt |rmstall | Exit

ORACLE’

Sekil 6. 19: Oracle Clusterware Kurulumu-15

21- Cluster servisleri arasindaki senkronizasyonutwrumunu kontrol etmek icin;

# /luO1/appl/oracle/product/11.1.0/crs/bin/crsctl che ck crs
Cluster Synchronization Services appears healthy
Cluster Ready Services appears healthy

Event Manager appears healthy
Daha detayli bilgilenmek icin root kullanicisi ile;

#  /uOl/app/oracle/product/10.2.0/crs/bin/crs_stat - t
Name Type R/RA FIFT Target State Host
ora.racl.gsd application 0/5 0/0 ONLINE ONLINE racl
ora.racl.ons application 0/3 0/0 ONLINE ONLINE racl

ora.racl.vip application 0/0 0/0 ONLINE ONLINE racl

ora.rac2.gsd application 0/5 0/0 ONLINE ONLINE rac2

ora.rac2.ons application 0/3 0/0 ONLINE ONLINE rac2

ora.rac2.vip application 0/0 0/0 ONLINE ONLINE rac2
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7. ORACLE DATABASE KURULUMU

1- Her iki sanal makinemizde root kullanicisinin oeadlizinlerindeki yetkisini

oracle kullanicisina verdik.

# chown oracle:oinstall /u01/app/oracle
# chown oracle:oinstall /u01/app/oracle/product

# chown oracle:oinstall /uO1/app/oracle/product/10. 2.0

2- Terminalde/u01/Stagel0g/database dizinine ergip oracle kullanicisi
ile  $./runinstaller komutunu caktirir ve database kurulum ekranini
acms olduk.

3- Welcome ekranini ‘Next’ ile gegtik.

Welcome

The Oracle Universal Installer gquides you through the installation and configuratian of
your Dracle products,

Click "Installed Products.." to sse all installad products.

Demnstall Froducts

About Qracle Linkversal installer.,

Heip Instafian Brocucts. HEC [t riEtall Cance|
ORACLE

Sekil 7. 1: Oracle Database Kurulumu-1

4- ‘Enterprise Edition’ kurulum tipini secip ‘Next’ Wonu ile sonraki gamaya

gectik.
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Select Installation Type
Oracle Database 10g 10.2.0.1.0

What type of installation do you want?
® Enterprize Edition (1 2ECE)

Oracle Databaze L0g Enverprize Edition, the first database designed Tor the grid, |5 a salf=managing database:
that has the scalability, performance, high avzilability and security features required To mun the most
demanding, mission critical applications.

OStandard Edition (1.26CE)

Oracle Datzbaze 10g Standard Edition iz [deal Tor workgroups, departments and small-ta-m edlum sized
Bufinesies iooking fof & lower-cast offering

O Custom
Enablez you to choose indhidual components to install

Product Lann.uagas..

Haip Instalied Products. . Back [eut jristall Cancel

ORACLE

Sekil 7. 2: Oracle Database Kurulumu-2

5- Database ismi olarak ‘db_1' ve default ‘u0l/apptbe/product/10.2.0/db_1’

oracle database dizinini girerek ileri adima gectik

Specify Home Details

Destination

Enter or select & name for the installation and the Tull path where you Wwant to install the product.

Mame: .
Path | juoifapp/oracle/product /10,2 Gfdb_1 Browse...
Heip Installed Products. Back et Ifistall Cance|

OoRACLE

Sekil 7. 3: Oracle Database Kurulumu-3
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6- ‘Cluster installation’ sekmesinin secili olup heki irac node’un da segili
oldugundan emin olduktan sonra ‘Next’ ile ile§aamaya gegtik.
Specify Hardware Cluster Installation Mode
® Cluster |nstallation
Select nodes {in addition to the [acal node) in the hardware chister where the instailer should nsiatl
products thar you select n this instalkation.
|__INndt Name
¥ racl
M racz
SEIct Al | Qeselect Al
OLgeal Installation
Salect this option M ou want 10 perfom & singla node non-cluster instalkation even thtllmh 1he |ﬂ€ﬁ]
nocle Is pan of & harchare chisier,
ugm Instalied E'rn_aucts._. i ganc_: | Een Irstal _l:_anc_ei i
Sekil 7. 4: Oracle Database Kurulumu-4
7-

Gerekli servisler yuklendikten sonra Next' ile ilegamaya gectik.

Product-5Specific Prerequisite Checks

The Installer verifies that your emdronment meets all of the minimum requirements for installing ang
configuring the products thal vou hawve chosen to install. You must manually verify and confirm the
iterms that are flagged with warnings and items that require manual checks. For detaile about
performing these checks, Click the ent and rewdes the details in the Doy ar the DOTem OF tha . wingos:
Check Typa |Svarus

| LHELRIIY TN RURIET SvaTein Ligali=uy BELiUTTTatL Tl JuLLteEEueLl :1
Checking for Oracle Home Incomparibiities ... Automatic |9 Succeeded [

ALEDITHELILC B Succeeded

Checking Sracle Clustersare version .

Rty Stnp

O requirements to B8 varified
Check complete. The owerall result of this check I Paszed
- - - -

Help Installed Products. E.anz | Een _-n:-Ta-I _t—a:ﬁ P

Sekil 7. 5: Oracle Database Kurulumu-5
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8- ‘Configure Automatic Storage Management (ASM) sexgni secip ASM
instance’l icin sys kullanicsifresini girdik ve sonra Next' ile ileri gamaya

gectik.

Select Configuration Option

Sefect the configuration that swits wour needs, You can choose efther 1o creafe a database or to
configure Automatic Storage Management (A5M) for managing database file storage. Altermativehy yvou
can choose to install just the software necessary 1o run & database, and perform any database
configuration |ater
O Create a database
W Configure Automatic Storage Management (A5M)
Spechy A5M 575 Password: | EinkEi

Confirm 45M 575 Paisword s

lnstall database goftware onby

Heip Installed Products. Back | et jristall Cancsl

ORACLE

Sekil 7. 6: Oracle Database Kurulumu-6

9- Oracle database kurulum dosya ve daiderinin 6zet bilgileri ekraninda

‘Install’ butonu ile dosyalarin kurulumunagbadik.

Summary
Oracle Database 10g 10.2.0.1.0

D)

Z-Global Settings
-Source” Jull/install/database/stage fproducts, xmi

Oracle Home fullfapp/oracle/productf 102 0/db_1 {do_1)
£ Cluster Nodes
Llnstallatlon Tvpe: Enterprise Edition
FProduct Languages
Erglish
English (United Kingdam)
CrSpace Requirements

J)—.I‘ Feguired 1 28CH {includes 108MB temporany | Available 4 04CB
= Remote Modes

EeMew Installations (LO7 producisy
—agent Eequired Supgort Files 10.2.0.1.0
Assistant Commaon Files 10.2.0.1.0

I;i:

Heip Installed Products. Back |  pext install Canral

OoRACLE



91

Sekil 7. 7: Oracle Database Kurulumu-7

10- Yaklasik 5 dakikalik bir beklemeden sonra kurulum tamamig oldu.

Install

installing Oracie Database 10g 10.2.0.10

# Installation in progress Ovacls Databass 10g
Link pending... The Database for the Grid
Setup pending... = Wirtualization ot swsry layes
Remote operations pending., + Pakicy-hased grovisioning
Configuration pending * Resouiree: pocling

Extraciing fies o ' fullfappforacle fprodect 1020 /ab_1°,
| ' 1%

Sinp instaliation.

You canfind & log erthis install ssrgion &t 5
fullfapp/oraclefaralmentary flogsfinstalactions2006-04-14_07-47-42PM log

Hei INEtElEd Frodmes HECHK | [YERt (FETad Cafed

Sekil 7. 8: Oracle Database Kurulumu-8

11- Bu gamada kurulum tamamlandi ve Configuration Assistant calsmasini
bekledik.

Configuration Assistants

The Tolloaing configuration assistants will configure and start The Components you selected earfer.

Tool Mame Statis Tipe [
Oracle Database 10g |
B Cracle Mgt '.;|_'Ir'|1ll:|'.ir' or Assistant In progress BC0
| ¥ Oracle Database Configuration Assistant Pending... Becommendeac
Retry || Swop

Dietaifs (see full log & Judfapp/faracie foralinvenionglogs insallactions2006-04-15_01-55-03FM log,
Paramster “respohsefie” = full fapp/oracie/product/ 10 2.0/ db_1fnetwork finstall fnetca_ty. | =

rip

Done parsing command line arguments:

Oracle Met Services Configuration:

Heip INEIElEd Frocloes Hack | [lEnt IriErall cancel
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Sekil 7. 9: Oracle Database Kurulumu-9

12- ‘Execute configuration scripts’ ekranindan da gdggl gibi her iki node’un da
(racl,rac2) ‘root.sh’ scripti script location ‘dazirlandi. Bu lokasyona gelip her
iki sanal makine icin de ‘root.sh’ scriptini ternailde baarili bir sekilde
calistinldi. Ardindan ‘OK’ butonu tiklandi.

Tha Tallowing configuration scripts need 10 be executed 35 the “rool” uler in mach clustar
reade

Sorips 1o be execurad:

Mumitier | Script Lacation |Modes
1 U0l faspsoraciefaraduct 10 2 ofdb_1fraotsh  |raclrac2
[ E— -]

To execate The configuration sonpds:
1. Opan & terminal window
2. Lo in s eat”
I Run the sorgds n each cster node
4 Raturn 10 thes window and click "OK® 1o continug

Hetn ok
Sekil 7. 10: Oracle Database Kurulumu-10

13- ‘Exit’ butonundan kurulum tamamlagolarak cikildi.

End of Installation

The installation of Oracle Database 10g was successful.

Please remember..,

The following JZEE Applicatiens have been deploved and are accessibla ar the T'.
URLs listed below.

iSQL Plus UBRL!
hup:ffracl localdermain:55600isqlplus

iSQLTFIus DEA LIRL!
hup:ffracl localdemainE560/isglplus/dba

Enterprise Manager 10g Catabase Control URL:

*

Hein Installed Products. pack [Eat Iristall Exit

ORACLE

Sekil 7. 11: Oracle Database Kurulumu-11
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8. ORACLE ASM (AUTOMATIC STORAGE MANAGEMENT)
KURULUMU

DBCA (Database Configuration Assistant) tool'u i@acle ASM ayarlarini
yapacgiz ve RAC database’ini ojturac&iz. Her iki sanal makinemizi de agtik ve
racl makinemize login olduk. Oracle ASM ayarlawvel RAC database’ini kurma
adimlarini anlatahm;

1- Terminal penceresini aclyoruz ve oracle kullamicis ile

‘/u01/appl/oracle/product/11.1.0/db_1/bin " dizinine ergip ‘$

Jdbca ' komutunu caltirarak DBCA aracini cafirdik.

‘Welcome’ ekraninda iken ‘Oracle Real Applicationu§ters database’ default

secengi isaretli olarak ‘Next’ butonuna tikladik.

Welcome to the Darabese Configuraion Atsisiant for Oracle Real pplication CMisters.

Tha Datalrase Conflguration Assian enaties you 1o crele, canfigura, or delela & clusrer
detatrase and manage database (emplates. Nalso enakles wou toadd and delete instaneas,
and 10 add, delele; and modity senices of & caster daabase

Sehect the- daranase Type that you would Bke (0 oreare or adminisier

¥ Diacle Real application Custers database

[l Gracle single iInstance catebase

Cancel Help gacl Bawt

Sekil 8. 1: Oracle ASM Kurulumu-1



2- ‘Create a Database’ secgme isaretleyip ‘Next’ butonuna tikladik.

Sedact the oparation that you want to-perform

% Create a Darabace

Cancel Help

Sekil 8. 2: Oracle ASM Kurulumu-2

3- Her iki node’u secip ‘Next’ butonuna tikladik.

Setact he nodes on which you want 10 create the cluster database The focal node "racl” will
Eiways e Used, Whether-or nod i |5 selected.

Sedecr Al

(D! Al

Cancel Help Back e

Sekil 8. 3: Oracle ASM Kurulumu-3

94
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4- '‘Custom Database’ i secip ‘Next’ butonuna tikladik.

Sedect & templang from the follossng li= 1o creste & oarebase

Setact Template Inciuictes Dataliles
| Custom Diatabase
Crrd Warshouse TEs
General Purpase o5
Transaction Processing fas
Shiw Devalls.
Cancel Help 4 Back Bax

Sekil 8. 4: Oracle ASM Kurulumu-4

5- Global Database Name olarak RAC.WORLD, SID namea&lada RAC

isimlerini sectik.

An Oraclé daraDase & unigueby ientified by 4 Glotal Database Name, Ppically af the farm
“namé domain®

Global Batabhase Mame: FaC WORLD

A database iz referanced by an Dracle Instance on ach cluster database node. Each
Instance |5 uniguely identified Dy an Oracle System identifier GI0). For each clusier dafabase
Instance, the S0 |5 comprized of & comman prefi for the. datangse and a ndmioer for each
Instance that t5 aAomaticaly gensrated. A supgested SI0 prefix fas been entered for you
WINEN OU Can SCCepl o chEnge fo-a value yau prefer

510 Prafiz Ral

Cancel Help < Bak Bhat

Sekil 8. 5: Oracle ASM Kurulumu-5
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6- Database ayarlarini Enterprise Manager yonetim ddange olmasini tercih
ettik.

Each Oracle datebase may be meanaped camrey using the Oracle EMerpnse Manager Grid
Comrol or localhy using the Oeche Enterprice Menager Cratabasa Comrol Ehoase the
managerment ootko that You wousd like 10 wse 10 manage this daabase.

wA Canfigure the Ciarabase with Enterprizse Menapeys
S G ant T Dlarab st W eniagarnim
RETIET] SeEr EQENTE FaLm
% |52 Database Comrol for Detabase Manageiment
|_|Enable Emall Hotifications
T
P

|_|Enable Dalky Backup

Cancel Help { Back Bt

Sekil 8. 6: Oracle ASM Kurulumu-6

7- ‘Use the Same Password for All Accounts’ se@nide tim database
kullanicilarina aynsifreyi verebiliriz, sifreyi girdikten sonra sonrakisamaya
gectik.

For security rezsans, vou mus spaciy passwards for the following usar accounts mn the naw
datakbasa.

® e the Same Pasoword Tor &8 Accounts
Passwort 0 seeweses

Conrirrn Password.: | sssssass

i se Differam Pasowords

Cancel Help { Back Hax

Sekil 8. 7: Oracle ASM Kurulumu-7
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8-  Automatic Storage Management(ASM) seggnietikladik ve sonraki adima
gectik.

Sedact the storape mechanisr vou would like 10 #se for the datgbase

LI luster Flle Sysiem
Uign cluster fili syscem for carsbase s1orage

 Autamatic Sorage Manaperman (A5M)
sutomatic Storage Management simpifies datakase slarage administration snc
aptimizes daiabase fyow for |0 performance. Touse 1his ootion you must sither
specify & et of Cisks 10 Craafe an A58 disk group orspeciiy an edising A5M ik groug

LIRew Devices
Faw partitions of volurmas can provde the regquined shared sioraoe for Eral Apolicsian
Clusters (RAC databases if voia G0 not e Autorsatic Slarage Manaoement and & Cluster
Fila Systamn is pot avallable. You naed 0 have treated one faw devica for eath datafile,
controi lile, and log file you are planning 1o create in the database

Sneciy Raw Dewece: Maoping File

Cancel Help < Bak Bhat

Sekil 8. 8: Oracle ASM Kurulumu-8

9- DATA disk grubunu sectik ve sonraki adima gectik.

Sedact one or more disk groups to be uted as storage for the database You can choose to
cresle a new disk group ar add disks to an exsling disk group
Lamifahie Disk Groups

Setuct | Dk Group Name | Size (ME] Frew (MH) Fadundancy  Stane
1 XTERM MOUMTED {227

Mola Free (ME) reflects the free space svaigble oy taking mirroring into account

Create New |  Add Disks  Mourd | Maunt i

Cancel Help 4 Back e

Sekil 8. 9: Oracle ASM Kurulumu-9
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10- ‘Use Oracle-Managed Files’ secgie kabul edip database lokasyonunu
segtik.

Specily locatans for the Catabase flles to'be Trealad:
\atalrase = | eratiemt from Tor

Crbise Coremion Locarion for All Darabace Fllas

®Lge Oracle-Managed Files

D absds Aren v DATA Arowge

Muitlpbes Eedo Logs and Contral Files.

I voul want to specify different locations for any database fies, pick eithar of the
above options and use the Storege pape to specily aach location

Filg Location YWanablas.

Cancel Help i Back Bax

Sekil 8. 10: Oracle ASM Kurulumu-10

11- ‘Create Database’ secetua isaretleyip sonraki adima gectik.

Sedert the derabase creation cgtians!
« Craate Database
TSwum a2 0 Daabase Template
[arna Fa

Digscrigtaan;

| [ Cenarare Darabass Craation Soripts

Destination

Dirgctony w0l fapin EfHdntin AT furrip

Cancel Help i Back Einish

Sekil 8. 11: Oracle ASM Kurulumu-11
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12- Ozet bilgiler ekranini ‘OK’ butonu ile gegtik.

i clisior catabaze will be crealgd wiih follrsing parametord
Create chatapase with o nams "FAC"

RAC
Common Options
i Snlarea =

Cratle v IFips
Oratie Dala Winisg falze
Cracle Tt talsa
Dratle XML DB talze
Oratle Intermsdia lalze
Oracle OLAP falze
Oracie Spatial LETE
Orac|e Uhrs Seanch Talza
Orale Label Seouy lalna
Sample Schemal lalze
Enterprize Manager Reposiony I

Initialization Parameters o

T aE an HTML fis

0K - Cancel Help

Sekil 8. 12: Oracle ASM Kurulumu-12

13- Database okiurulana kadar bir mtddet bekledik.

b Creating i starting Orade instance B
Cresting detibage files
Cresing deti oiciianay vess
Adding Oracke v
adding Enterprise Manager Repaiiton |41
Creating clusier database wiws ¥

Diaratiase Craandn in progress

) 3%

Log files 1or tha current operation are locsrea at
Jud lfappforacle/procucs (L0, 200 db 1efgranliegs fdboa/Ral

Stop

Sekil 8. 13: Oracle ASM Kurulumu-13

14- Database create edildikten sonhdétp://racl.localdomain:1158/entinki ile

Enterprise Manager(em) konsolu’ne sehilecgimizi bu bilgi mesajinda

gostermektedir.



Database creation comphete. Check the logfiles @ fudl fappfarackefproduct /10,2, 0
Jdb_licrgrooliogs/dboa/FAC for details.

Datasase Infarmatian
Global Darsnase Mame: FAC WOFLD
Syster [dentMani0) Prefiz R
Server Parameter Filename:  +04TASRAC 'splileRatl ora

The Datatase Control URL 15 Wpc)fracl localdomain: L153/em

Mote: All database eccourts excepd V3, STSTEM, DESMMP, and S73MaN are locked.
Select the Password Management button 1o vew a complete list of Iocked accownts or to
manage the dalabase acoountg(@xcepl DESMMP and SYSMAM). Fram the Paseword
Management window, unlock onhy The SCCoums you will use. Orache COrpOraton stronghy
recommends changing the defaws passwords immadiaiety after undocking the acoount,

Patoword Management. .

Exit
Sekil 8. 14: Oracle ASM Kurulumu-14

Ve nihayetinde RAC database kurulumydrayla tamamlandi.

15- /etc/oratab dosyasinda sagidaki iceriklerin olmasi gerekiyor, bunun

kontrollUnu yaptik.

RAC1 node'u Uzerinde:
+ASM1:/u0l1/app/oracle/products/10.2.0/db_1:N
racl:/u0l/app/oracle/products/10.2.0/db_1:N
crs:/uOl/app/oracle/products/10.2.0/crs:N

RAC2 node'u Uzerinde:
+ASM2:/u01/app/oracle/products/10.2.0/db_1:N
rac2:/u01/app/oracle/products/10.2.0/db_1:N
crs:/uO0l/app/oracle/products/10.2.0/crs:N

100
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8.1. TNS Konfiglrasyonu

Her iki RAC node’ lar (racl ve rac2) icin de IP esleri farkl olarak,
‘$ ORACLE_HOME/network/admin/’ dizininde yer aldtistener.ora’ icergi
asagidaki gibidir;
LISTENER_RAC1 =
(DESCRIPTION_LIST =
(DESCRIPTION =

(ADDRESS = (PROTOCOL = IPC)(KEY = EXTPROC1))

(ADDRESS = (PROTOCOL = TCP)(HOST = racl-
vip.localdomain)(PORT = 1521)(IP = FIRST))

(ADDRESS = (PROTOCOL = TCP)(HOST =
192.168.2.4)(PORT = 1521)(IP = FIRST))

)

SID_LIST_LISTENER_RAC1 =
(SID_LIST =
(SID_DESC =
(SID_NAME = PLSEXxtProc)
(ORACLE_HOME = /u0Q1l/app/oracle/product/10.2.0 /db_1)

(PROGRAM = extproc)
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‘SORACLE_HOME/network/admin/’ dizininde yer alanthsnames.ora’ dosyasi
icerigi ise gagidaki gibidir;
RAC =
(DESCRIPTION =

(ADDRESS = (PROTOCOL = TCP)(HOST = racl-
vip.localdomain)(PORT = 1521))

(ADDRESS = (PROTOCOL = TCP)(HOST = rac2-
vip.localdomain)(PORT = 1521))

(LOAD_BALANCE = yes)
(CONNECT _DATA =
(SERVER = DEDICATED)

(SERVICE_NAME = RAC.WORLD)

LISTENERS_RAC =
(ADDRESS_LIST =

(ADDRESS = (PROTOCOL = TCP)(HOST =racl-
vip.localdomain)(PORT = 1521))

(ADDRESS = (PROTOCOL = TCP)(HOST = rac2-
vip.localdomain)(PORT = 1521))

)
RAC2 =

(DESCRIPTION =



(ADDRESS = (PROTOCOL = TCP)(HOST = rac2-
vip.localdomain)(PORT = 1521))

(CONNECT_DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = RAC.WORLD)

(INSTANCE_NAME = RAC?2)

)

RAC1 =
(DESCRIPTION =

(ADDRESS = (PROTOCOL = TCP)(HOST =racl-
vip.localdomain (PORT = 1521))

(CONNECT_DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = RAC.WORLD)

(INSTANCE_NAME = RAC1)

103



8.2.Sql Plus raci ile Racl ve Rac2 node’lara Iganti testi

104

Simdi ise Oracle’'in sqlplus araci ile racl ve racdeilara sys kullanicisi ile

baglanti sgladik, ba&lantilari sinadik ve bunda a1l olduk.

$ sqlplus / as sysdba

SQL*Plus: Release 10.2.0.1.0 - Production on Tue De
12:27:11 2008

Copyright (c) 1982, 2005, Oracle. All rights reser
Connected to:

Oracle Database 10g Enterprise Edition Release 10.2
- Production

With the Partitioning, Real Application Clusters, O

and Data Mining options

SQL> CONN sys/o@racl AS SYSDBA

Connected.

SQL> SELECT instance_name, host_name FROM v$instanc
INSTANCE_NAME HOST_NAME

RAC1 racl.localdomain

SQL> CONN sys/o@rac2 AS SYSDBA

Connected.

SQL> SELECT instance_name, host_ name FROM v$instanc

INSTANCE_NAME HOST_NAME

c 18

ved.

.0.1.0

LAP
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SQL> CONN sys/o@rac AS SYSDBA
Connected.
SQL> SELECT instance_name, host_name FROM v$instanc e;

INSTANCE_NAME HOST_NAME

RAC1 racl.localdomain
SQL>

8.3.Racl ve Rac2 instance’larinin cagmasi testi

RAC’In  durumunu bir kontrol edelim. Srvctl utility ile guncel
konfiglrasyonlara bakalim;
Terminalde oracle kullanicisi ile racl ve rac2 anse’larinin cahtigini
gorebildik;
$ srvctl config database -d RAC
racl RAC1 /uOl1/app/oracle/product/10.2.0/db_1
rac2 RAC2 /uOl/app/oracle/product/10.2.0/db_1
$
$ srvctl status database -d RAC
Instance RAC1 is running on node racl
Instance RAC2 is running on node rac2

$

‘VSACTIVE_INSTANCES’ view'i ile de instance’larin giincel statilerini
gorebildik;



$ sqlplus / as sysdba

SQL*Plus: Release 10.2.0.1.0 - Production on Tue De

12:15:15 2008
Copyright (c) 1982, 2005, Oracle. All rights reser
Connected to:

Oracle Database 10g Enterprise Edition Release 10.2
- Production

With the Partitioning, Real Application Clusters, O

and Data Mining options
SQL> SELECT * FROM v$active_instances;
INST_NUMBER INST_NAME

1 racl.localdomain:RAC1

2 rac2.localdomain:RAC2

sQL>

106

ved.

.0.1.0

LAP
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9. PERFORMANS ANAL izi

Bilgisayar sistemlerinin hizh geitnesi, buyimesi ve karm#lasmasi,
internetin § uygulamalarinda daha fazla rol almasi sistem padasini 6nemli hale
getirmistir. Performans problemleri 6zellikle bazi sisteaykaklarinin tuketildii ya
da birkaynak Gzerine gllmalarin oldgu durumlarda olgur. Performans yonetimi
bdyle durumlarda devreye girer.

Performans izlemelerindgagidaki durumlara dikkat edilmesi gerekmektedir:

* Performans sorununun neden kaynaklgimin anlgiimasi, 6lcimlerin ve
yapilandirma ayarlarinin kontrol edilmesi

« isletim sisteminin kontrol edilmesi

* Oracle istatistiklerinin toplanmasi

» Performans raporunun incelenmesi; Genel yaklaveritabani sisteminin genel
aktivitelerini iceren istatistikler, bellekler, digrisimi ve islemci(cpu) kullanimi gibi
» Performans djiislerinin gruplandiriimasi

* Asiri islemci tiketimi, ylksek disk afimine neden olan SQL cimlelerinin
bulunmasi

* Yuksek kaynak tiketen SQL cumlelerinin analizredsi ve izlenmesi

« Veritabani tasariminin genel incelenmesi

9.1. Performans Asamalari

Performans optimizasyonu yapmak igin gereken adigaiaardir:

* En uygun mantiksal tasarimi yapma

* En uygun fiziksel tasarim yapma

« Iyi tasarlanmy bir uygulama programi yapma

* Veritabani parametrelerinin (tampon alani (caohiéer), blok buyuklgu (db
block size) ve paylasiimis SQL alani (shared poedhg dgerlerini gbzden
gecirme

» Gerekirsegletim sistemi bellek yapilarini gézden gecirme

Performans testlerine damadan 6nce Oracle bellek mimarisinden bahsedelim:
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9.2. Oracle Bellek Yapisi

Oracle’da kullanilan tim bellek vyapilari, veb#ninin olgturuldugu
bilgisayarin ana belfgnde yer almaktadir. Bu bolim birden fazla kullamc ayni
anda veritabanina em islemlerini gerceklgtirmesinin nasil oldgunu anlamak
acisindan o6nemlidir. Bu bolimde anlatilacak olanmari Ozellikler, Oracle
sunucusunugunlari desteklemesini gieamaktadir:

» Cok sayida kullanicinin ayni anda tek bir vediaina ulamasi,

* Ayni anda ¢ok sayida kullanicinin ve uygulamdraglandigi bir veritabaninin
ihtiya¢c duydgu yuksek performansin anmasi.

Asagida Oracle veritabaninin temel bellek ylem yapisi anlatiimaktadir.
Sekil 9. 1’deki grafikte genel bellek yapisi gostmiitir.

Database Redo Log
Buffer Buffer
Large
Pool
SGA (System Global Area)
Shared Java
Pool Pool

PGA (Program Global Area)

Sekil 9. 1: Oracle Bellek Mimarisi

Oracle cesitli slemlerini yapabilmek icgin bellek yapilari ghurur ve bunlari
kullanir.Ornek olarak, bellek caan program kodlarini ve kullanicilar arasinda
paylailan verileri depolar. Oracle veritabanindgagadaki gibi birkac adet bellek
yapisI mevcuttur:

« Sistem Global AlaniIFGA-System Global Arga

« Veritabani TamponlarDatabase Buffe)s

* Redo Log TamponlarRedo Log Buffe)s

« Paylgim Havuzu Shared Pogl

» Genk Havuz Large Poo),

» Java HavuzuJava Poo),

* Program Genel AlanPGA- Program Global Aréa
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9.2.1. Sistem Global Alani (SGA - System Globalréa)

SGA bir Oracle veritabani oturumu icin gerekdirileri ve kontrol bilgilerini
iceren paylamli bellek bdélgesidir. SGA ve Oracle arka plafemleri bir Oracle
veritabani oturumunu ofturur. Veritabani oturumu bkadiginda Oracle SGA'yi
olusturur ve veritabani kapatiginda yok eder. Her bir veritabani oturumunun
kendine ait bir SGA’sI vardir.

Oracle’a bglanan kullanicilar SGA icerisinde verileri paygiali olarak
kullanirlar.YUksek performansin g@anabilmesi icin SGA'nin olabil@gince buylk
olmasi gerekir. SGA biyuk olursa bu alanda dahka fadgi depolanabilir ve sabit
diske ergim sayisi azalir. SGA igerisinde depolanan bilgitabani tamponlari, redo
log tamponlari ve pay$an havuzunu iceren birkag tip bellek yapisina boiUgtar.

Bu alanlar sabit bayukluktedir ve veritabani akém olwturulurlar.

9.2.2. Veritabani Tampon Bellgi (Database Buffer Cache)

En son kullanilan veri bloklarit SGA icerisinde ‘akani tamponu denilen yerde
depolanir. Bu veritabani tamponlarinin hepsi vbata tampon belf@ni olusturur.
Veritabani tampon belge degistiriimis ve deistirilmemis bilgileri icerir. Son
kullanilan verilerin ya da ¢ok kullanilan verilerivellekte depolanmasi sayesinde

sabit disk egim islemleri azalir.

9.2.3. Redo Log Tamponu (Redo Log Buffer)

SGA'nin redo log tamponu veritabani verileri tzdegryapilan son ggsiklikleri
depolar. Redo log tamponunda depolanatisiidik bilgileri veritabani kurtarma

islemlerinde gerekli olan redo log dosyalarina kayloést.

9.2.4. Paylasim Havuzu (Shared Pool)

Paylaim havuzu SGA'nin paytamli sql alanlari gibi bellek yapilarini iceren
kismidir. Paylamli sqgl alani veritabanina girilen her farkli dgimutunu glemek
icin gereklidir. Her bir paylamh sql alani ayni komutusleyen birden fazla
uygulama tarafindan kullanilir. Burada amagedi kullanicilar icin daha fazla

paylaiml bellek alani birakabilmektir.
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9.2.5. Gen§ Havuz (Large Pool)

Genk havuz SGA icerisinde iste bali bir alandir. Bu alan yedekleme yapilan
islemleri geri yikleme, sunucunun gigikis islemleri gibi slemlerde daha gegi

bellek ihtiyaci igin kullanilan alandir.

9.2.6. Java Pool (Java Pool)

Burada java sanal makinasina (JVM) ait tim veriler veritabaninda acilan

oturumlara 6zgu java kodlar tutulmaktadir.

9.2.7. Program Genel Alani (PGA- Program Global fea)

PGA sunucusglemleri i¢in veri ve kontrol bilgilerini tutan be&lk tamponudur.
Oracle bir sunucuglemini bglattiginda PGA otomatik olarak Blatilir. Genellikle
PGA bir kullanici ya da [@anti icin ayrilan bellge denir. Bu bellek ¢ bolimu
icerir:

Birincisi yigin uzayrdir Stack Spade Yigin her bir bglantiya ait dgiskenlerin
ve dizilerin yapilarini tutan bellektir.

Ikincisi bgslanti bilgisidir Session Informatign Baglanti bilgisi, “multi-
threaded” sunucu olarak adlandirilan bir bilgisdgacalsiimiyorsa PGA alaninda,
aksi halde SGA’'da depolanir (“multi-threaded” uyamublar ayni kod ve data
segmenti kullanip, farkli program sayaci, kayitlkyigin kullanan uygulamalar igin
kullantlir).

Uclinciist 6zel sql alanidir. Bu alan farkl aradglllanilan bazi dgskenleri
tutmak icin kullanilir.

Bu projemde VMware Server sanal ortaminda erunymantiksal ve fiziksel
tasarimi yapmaya celim, bu tasarim Uzerine Oracle Rac yapisi icin rfeaman
Oracle Clusterware uygulamasini kurdum ve ayarnlaraptim. Ancak daha sonra
kurdusum Oracle veritabani parametre gdderini performans agisindan
gozlemledim, kagnlastirdim;

Host bilgisayarimdaki Oracle instance (orcl) icinit.ora’ dosyasindaki parametre

deserleri:
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SELECT NAME, VALUE

FROMV$PARAMETER
WHERENAME IN (‘DB_BLOCK_BUFFERS’, ‘DB_BLOCK_SIZE’,
‘SHARED_POOL_SIZE’, ‘SORT_AREA_SIZE)):;

DB_BLOCK_BUFFERS 8200
DB_BLOCK_SIZE 8192
SHARED_POOL_SIZE 9500000
SORT_AREA_SIZE 4621445

VMware Server'deki Oracle Rac instance (rac) icinit'/ora’ dosyasindaki
parametre deerleri:

SELECT NAME, VALUE
FROMV$PARAMETER

WHERENAME IN (‘DB_BLOCK_BUFFERS’, ‘DB_BLOCK_SIZE,
‘SHARED_POOL_SIZE’, ‘'SORT_AREA_SIZE));

DB_BLOCK_BUFFERS 8400
DB_BLOCK_SIZE 8192
SHARED_POOL_SIZE 21000000
SORT_AREA_SIZE 120217400

RAC veritabaninda bir ¢ok kullanici ayni anda Rok transaction slemi
gerceklgtirecekse bu paytdmis havuz (Shared Pool) alaninin blytk tutulmasi
gerekir (bu parametre gerini manuel artirabiliriz); Buna gore rac veritabala sq|,
plsqgl deyimlerinin aystirildigl, calsma planlarinin hazirlangli ve ayni sorgunun bir
kez daha gletiimek istenildgi durumlarda bu cama planlarinin dgrudan
uygulandgl SGA (System Global Area) icindeki payllanis havuz (Shared Pool)
alani host bilgisayarin pagidmis havuz alanindan buyuktdr.

SHARED_POOL_SIZE, Paydmis sql ve plsqgl deyimleri icin kullanilacak
alanin bayt olarak boyunu verirSHARED POOL_SIZEkullanan glemler,
prosedurler, paketler ve tetiklerdir. Bu kitapld& Veri S6zliglu 6nbelf# icin ayrilan
bellektir. Eser SHARED_POL_SIZE ¢cok kicguk ayarlanirsa o zaman
DB_BLOCK_BUFFER# avantajlarindan tam yararlanilamaz.

Not: Bellekten bilgiyi geri almak, diskten okumaktaahé hizli olur. (sahip olunan
bellege gore yaklgik 10.000 kat). Bu yiizden SGA'nin yeterince gesidugundan

emin olmak gerekir.
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SORT_AREA_SIZE, ‘init.ora’ parametresidir ve simala yapmak icin bellekte ne
kadar yer ayrilmasi gerekini belirtir. Bu alan ana bellekte her bir siralarglami
icin ne kadar bellek ayrilmasi gerektigini belirtiEger siralama, bellekte
gerceklgtirilemezse, gecici parcalar (Temporary Segmengktdi bilgileri tutar.
SORT_AREA_SIZE dgerini artirarak, disk siralama (disk-sort) toplarayisi
azaltilabilir. Boylece disk okuma sayisi azalnolur. Eser diger islemler icin az
bellek birakilirsa bu durum @e/tokusa neden olur. Gegici parcalari iceren
durumlar: indeks okiurulmasi, Select, Order By, Distinct, Group By, i&n
Unindexed Joins, Some Correlated Subqueries cumadele Gegici bolimlerin
(segmentlerin) ilk dgerleri en az SORT_AREA_SIZE kadar olmalidir.
Bircok parametre oturum sahibi tarafindan ayarldmab
Ornezin;
ALTER SESSION SETSORT_AREA_SIZE =100000000;

Not: ‘init.ora’ parametreleri dastirilerek oturum dg@istirilebilir. Bu hem
gelistiriciler icin hem de veritabani yoneticileri icigi bir 6zelliktir. Sonuc olarak,
eger bu durum kisittanmaz ise, bir kullanici ALTER SSHON hakki ile oturum
bilgisini (SORT_AREA_SIZE) 100Mb’ dan fazla yapabhil

Her iki veritabani platformunun performans gkastirmalart icin, her iki
veritabaninda da (orcl ve rac) ‘Orhan’ kullaniarsl bu kullaniciya ait 64999 adet
kayit satiri olan ‘Tablol’ okturulmus ve bu tablo defalarca drop edilip 10 adet
kopyasi olgturulmustur.

‘Orhan’ kullanicisini olgturma, rol ve yetkileri scripti;

DROPUSERORHAN CASCADE;

CREATE USERORHAN
IDENTIFIED BY VALUES 'B882B25189EF8012'
DEFAULT TABLESPACETEST
TEMPORARYTABLESPACETEMP
PROFILE DEFAULT
ACCOUNTUNLOCK;
-- 4 Roles for ORHAN
GRANTCONNECTTOORHAN
GRANTEXP_FULL_DATABASE TOORHAN



GRANTDBA TOORHAN

GRANTIMP_FULL_DATABASE TOORHAN
ALTER USERORHAN DEFAULT ROLE ALL,;

-- 13 System Privil eges for

ORHAN

GRANTDROPANY SEQUENCETOORHAN
GRANTDROPANY TABLE TOORHAN

GRANTDROPUSER TOORHAN
GRANTSELECT ANY DICTIONARY TOORHAN

GRANTSELECT ANY TABLE TOORHAN
GRANTCREATEANY TABLE TOORHAN
GRANTCREATE DATABASELINK TOORHAN
GRANTCREATE TABLESPACETOORHAN
GRANTDROPANY PROCEDURHOORHAN
GRANTDELETE ANY TABLE TOORHAN
GRANTCREATE SESSION TOORHAN
GRANTDROPANY VIEW TOORHAN
GRANTUNLIMITED TABLESPACETOORHAN

‘Tablo1’ olusturma scripti;

DROP TABLEORHAN TABLO1 CASCADECONSTRAINTS,;
CREATETABLEORHAN TABLO1

(

BIRIM_NO VARCHARQ20 BYTE),
BIRIM_ADI VARCHARQ100 BYTE)

)

TABLESPACETEST

PCTUSED 0

PCTFREE 10

INITRANS 1

MAXTRANS 255

STORAGE (
INITIAL
MINEXTENTS
MAXEXTENTS

PCTINCREASE
BUFFER_POOL

64K

1
UNLIMITED
0

DEFAULT

113
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)
LOGGING

NOCOMPRESS
NOCACHE
NOPARALLEL
MONITORING,;

Oracle Rac performans testi galalarinda veritabanslemleri icin Toad 9.7
surimi kullanilmgtir. Bu arag, genikullanici kitlesi ve popltleryle, uygulama
gelistiricilere yoneliktir.

1995 yilinda gedtiriimeye balanan bu drtiin Oracle Gglirme Araclarina bir
onculik yapmygtir. Bugin pazarin blylimesi ve gilgnesiyle beraber Toad,
islevsellik ve kalite agisindan buyimekte ve devarsimdirmektedir.

‘Tablol’ tablosunun icegi asagidaki gibidir.

7 Toad for Dracle - [SYS@DRCL - Schema Browser (DRHAN)]

J% File Edit Search Grid Editor Session Database Debug Wiew Utilities ‘Window Help

J%%%%Sﬁt%|0' B %%|®!§|éé|#ﬂ
J ~F SYS@ORCL
[omsan I HEEEE L IR
? T I* TABLO1: Created: 2/13/2009 1:00:12 AM Last DDL: 2/14/20
Tables |fU‘U Vigws | a=b Synaony_ 4 I 4 Colurins | Indexes | Constraints | Triggers Data IScript |
B 0O & e CE &% & T oA e =a i d
= 7 8§ o | A 7| BIRIM_NO | BIRIM_ADI
Img | Table ¢ » 10322
HASTALAR | |10323 Bl OKIMYA LAB.
KLINIK 10324 BUYUK ENFEKS. POL
TABLOT " 1o3zs BIVOKIMYA LAE
TAELO10 — .
TABLOZ | 1o3ze MIKROEINOLOJI LAB.
TAELO |103z7 K.B.B (3.004)
TABLO4 |103zs K.B.B.(2.004)
TABLOS | |10328 BIYOKIMYA LAE.
TABLOE 10330 MIKROBINOLOJI LAB.
TABLO7 10331 KAN MERKEZI
TABLOE | |10332 HIPERTANSOMN POL
TABLOT 10333 BIYOKIMA LAB.

Sekil 9. 2: Toad'da ‘Tablol’ icefdi

Oncelikle 3 sqlplus aracina farkl kullanicilanadta (sys, system, orhan)gbeanip

3 aktif oturum (sessions) aggnpldum ve tablolari drop edip ardindan tekrar

olusturarak sisteminglemci, bellek ygunlugunu artirdim.

DROP TABLE ORHAN TABLO2 CASCADECONSTRAINTSPURGE;
DROP TABLE ORHAN TABLO3 CASCADECONSTRAINTSPURGE;
DROPTABLEORHAN TABLO4 CASCADECONSTRAINTSPURGE;
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DROP TABLEORHAN TABLOS CASCADECONSTRAINTSPURGE;
DROP TABLEORHAN TABLO6 CASCADECONSTRAINTSPURGE;
DROP TABLEORHAN TABLO7 CASCADECONSTRAINTSPURGE;
DROP TABLEORHAN TABLO8 CASCADECONSTRAINTSPURGE;
DROP TABLEORHAN TABLO9 CASCADECONSTRAINTSPURGE;
DROPTABLEORHAN TABLO10 CASCADECONSTRAINTSPURGE;
CREATETABLEORHAN TABLO2 AS SELECT* FROMORHAN TABLOZ,
CREATETABLEORHAN TABLO3 AS SELECT* FROMORHAN TABLOZ
CREATETABLEORHAN TABLO4 AS SELECT* FROMORHAN TABLOZ,
CREATETABLEORHAN TABLO5 AS SELECT* FROMORHAN TABLOZ,
CREATETABLEORHAN TABLO6 AS SELECT* FROMORHAN TABLOZ
CREATETABLEORHAN TABLO7 AS SELECT* FROMORHAN TABLOZ
CREATETABLEORHAN TABLO8 AS SELECT* FROMORHAN TABLOZ,
CREATETABLEORHAN TABLO9 AS SELECT* FROMORHAN TABLOZ,
CREATETABLEORHAN TABLO10 AS SELECT* FROMORHAN TABLOZ

Asagida her iki platform icin (VMware Server’deki OracRac veritabani ile host
bilgisayarimizdaki Oracle veritabani) de Enterpridanager (em) konsolindeki

varsaylilan bgangic dgerleri olarak bellek parametrelerigileri gbrulmektedir.

Automatic Shared Memory Management Enabled ( Disahle )

Total SGA Size (MB) |584 (Advice )

SGA Component Current Allocation (MB)
Shared Poal 224
Buffer Cache 344
Large Pool 4
Java Poal 4
Other 8

B Shared Pool (38.4%:
[ Buffer Cache (88.9%:)
& Large Poaol (0.7%:)

B Java Pool (0.7%)

O Other (1.4%)

Sekil 9. 3: Oracle Enterprise Manager'de Bellek Parametreleri

Yapilan drop, createslemleri sonrasi désen bu parametre derlerini her iki
platformdaki veritabanlari kgitastirmasi yaparak gerlendirelim;

Host bilgisayar veritabani (orcl), SGA (System GlbArea- Sistem Global
Alani) icinde yeralan alanlardan shared pool, lgrgel ve java pool alanlarinin 9o

kisimlar1 gagidaki gibidir,
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SELECT*
FROM/$sgastat
WHERENAME = 'free memory' ;

POOL NAME BYTES

shared pool free memory 79721092
large pool free memory 3292144

java pool free memory 4194304

Oracle rac veritabani (rac), SGA (System GlobakbA®istem Global Alani)
icinde yeralan alanlardan shared pool, large pegava pool alanlarinin o

kisimlari ise gagidaki gibidir,

SELECT*
FROM/$sgastat
WHERENAME = 'free memory' ;

POOL NAME BYTES

shared pool free memory 120721092
large pool free memory 7492144

java pool free memory 6594304

Goraluyor ki; bu Oracle bellek alanlarindan OraRlac veritabanindaki g@erler
daha buyudktar, her iki veritabani kullanim amacisaxglan dgerlendirildiginde
bdyle olmasi gerekir.

Her iki platformda ayngekilde 3 aktif kullanici oturumu acildi ve ayni kalcin
‘drop table’ ,’create tabletiemleri yapildi. Buna gore;

Oracle Enterprise Manager konsolinin ‘Perforrea tabindan 6zellikle Host
(Ana bilgisayarin glemci kullanim ytzdesi), Average Active Sessionskt{iA
Oturumlarin Ortalama Grafik [Zerleri) grafikleri incelendi; Aagidaki ‘orcl’

veritabani icinglemci yagsunlugunun zaman zaman % 99 seviyelerine gikte aktif
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kullanici oturumlarindasiemciyi kullananlarin (CPU Used), sistem input/auitp
(System 1/O) dgerlerini kullananlarin ve kullanicidan kaynaklanexput/output

(User I/0O) dgerlerinin ortalamasinin daha yuksek @dworaldo.

Database Instance: orcl

Home | Performance | Administration Maintenance

Best viewed using latest SVG plugin
Host

110
100
el

m B CPU Utilization %
a0
1216 1220 12:25 12:30 12:35 12:40 12:45 12:80 12:85 1:00 1:08 110 118
Feh 13, 2009

Percent

Average Active Sessions

2.0 Other
o 1B MNetwark
< M Administrative
® g2 M Configuration
2 M Commit
2 0.3 M Application
] M Concurrency
< 04 M System /0
0.0 —_— i e el POVS . WUser /0
1716 1220 12:25 12:30 12:35 12:40 12:45 12:50 12:55 1:00 1:05 1:10 115 Scheduler
Feh 13, 2009 M CPU Used

Sekil 9. 4: Oracle EM’de, ‘orcl’ icin performans grafikleri

‘CPU Utilization” grafiginde slemci kullaniminin, ‘Memory Utilization’
grafiginde bellek kullaniminin ve ‘Disk 1/O Utilizatiorgrafiginde de disklere veri
giris-gikis islemlerinin  oldukga yuksek olgw ve boylelikle performans

diUsUklugtinin goraldga anlgilmistir.

CPU Utilization Memory Utilization Disk /O Utilization
98.49 60
97.083
84.42 40
92 680 70.35
86.266 56.28 20
83.853 4221
12:20 12:30 12:45 1:00 114 12:20 1230 12:45 1:00 114 1220 1230 12:45 1:00 114
Feh 13,2000 B CPU Utilization Feb 13,2009 | @ Memory Utilization (%) Feb 13,2008 | Total ¥Os per second
Current CPU Load + 5 Current Swap Utilization (%) + 23.22 Current Longest Service Time (ms) 12
Additional Metrics All CPUs Additional Metrics Paging Details Additional Metrics All Disk Devices

Sekil 9. 5: Oracle EM’de, ‘orcl’ icin §lemci, bellek ve disk I/O grafikleri

Cluster veritabanimizda (rac) ise performans giefikin daha sakin oldiu
gozlendi; Buna gore ‘Performance’ tabinda yeral@iuster Host Load Average’
grafiginde, calsan klem ya da glemlerin Maximum, Minumum ve Average

(ortalama) grafiksel cizgilerini gostermektedir. |6Bal Cache Block Access



118

Latency’ grafginde mili saniye cinsinden 6n belie@ yogunlugunu gdstermektedir
ve ‘Average Active Sessions’ grgiinde ise aktif kullanici oturumlarinin yaptiklari

islere gore pek ygunluk gostermedi gorulda.

8 Cluster Database: rac.oracle.com

Home | Performance | Administration Maintenance

Click on an area of a graph or legend to get more detail View Datal Real Time: 15 Second R
Best viewed using latest SVG plugin

Cluster Host Load Average

5

Dec 18, 2008

7

E 2

2 i ﬁ\/\// M Maximum
- \Q/_/\ &a—\‘ e Average
= o T i i : . — N e M Minimum
E 538 5:45 550 555 500 G105 .10 515 520 525 530 635

=

=

Global Cache Block Access Latency (Current Up Instances: 2/2)

i 60
S 40 Average CR
Rl . L e | e | =l S A = Receive Time
f 0 ; i I H 2 : : Average Cum
E 538 5145 550 555 600 605 610 615 520 £:25 630 635 Block Recei
Dec 18, 2008
Average Active Sessions (Current Up Instances: 2/2)
2.0 M Other
Cluster
2 1.8 M Network
2 M Administrati
E 1.2 M Configuratior
@ B Commit
2 s M Application
=1 B Concurrency
< 94 =i M System /0
.0 = e P - ! = _,uﬁ._,-‘ B User /0
528 5:45 550 5:55 505 £:10 515 £:20 5:25 520 6:35 Scheduler
Dec 18, 2008 M CPU Used

Sekil 9. 6: Oracle EM’de, ‘rac’ i¢in performans grafikleri
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SONUC VE ONERILER

Tezimin inceleme agirma ve yazim samasinin sonucunda edipihn tespitlere
gore; Oracle Rac teknolojisi Oracle teknolojilemiasinda ¢cok 6nemli bir yere
sahiptir. Oracle’in Grid teknolojisinin temelini wgturan Oracle Rac, birden fazla
pc’ler arasindaki cluster yapisinda database’ iherli ve guvenilir bicimde
kullanmaya olanak verir. Ayrica, Oracle Rac topisioj VMware Server (Sanal
makine uygulamasi) Uzerinde gercgklenek bize hem camalarimizi gercek
domain Uzerinde geri donllemez hatalarimizdan ka&gmizi, hem de bize test
yapma imkani ggar. Bu yuzden, VMware Server ‘i tercih ettim.

VMware Uzerine kurdgum Oracle Rac ortamindaki veritabani performansinin
Windows ortaminda kurgwm veritabani performansindan daha iyi @ldou,
islemci ve bellgi daha iyi kullandgini gézlemledim.

Bu bglamda, VMware Server sadece Oracle Rac kurulumwo aggil diger
bircok Oracle teknolojisini test ortaminda gercelitenek icin ¢cok kullangli bir
program.

Tez calgpmamda, Oracle Rac kurulumu igin Oracle Enterpriseux isletim
sistemini kullandim fakat ‘Centos’, ‘Redhat’ Linustirimlerini de 6nerebilirim.
Ayrica Oracle Rac calma ortami icin Windows platformundan ziyade gerek
guvenlik acisindan gereks®racle ASM’ kurulumu acisindan Linux platformunu
onerebilirim.

Oracle Rac teknolojisinin, Turkiyede GSM ve Telekoikasyon sirketlerinde,
Salik sektorlerinde, Sigortairketlerinde ve Yazilimsirketlerinde kullanildgina
taniklik ettim, Teknolojinin hizla gsligi strecte Oracle urtnlerinin ve de 6zellikle

Oracle Rac teknolojisinin hangi noktaya vagaoa hep berabeahit olac&iz.
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