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Dokiiman Hakkinda

Bu dokiiman Windows Server 2012 Hyper-V Failover Cluster Kurulum siirecini ele alir ve aciklar.

Dokiman igerisinde kurgulanan yapi Windows Server 2012 Hyper-V Failover Cluster senaryolarindan
giris seviyesi iSCSI Storage tabanl olarak tasarlanmistir.

Dokiiman igerisinde yer alan senaryo ve yoéntemlerin canli ortamlara uygulanmadan dnce kapsamli
olarak test edilmesi ve anlasilmasi, icerigi okuyan/uygulayan kisilerin sorumlulugundadir.

Daha yaygin faydalanilabilmesi ve alternatiflerin anlasilabilmesi adina bir¢ok yapilandirma adimi GUI
(grafik ara ylzii) ve PowerShell (komut satiri) Gzerinden ayri ayri anlatiimistir.

Dokiiman icerisinde yer alan bazi ingilizce terimler ve teknoloji isimleri uzun zamandir bilinirligi olan,
okundugunda adresledigi konuyu direkt ¢agristiran kelimeler oldugu igin Turkge karsiliklari 6zellikle
kullanilmamistir.

Gorseller, paragraflar, bolimler veya dokiimanin biitlin{, kaynak gostermek kosuluyla kopyalanabilir
veya dagitilabilir.

Dokiiman hakkinda goéris, 6neri ve diger geri dénisleriniz icin ilk sayfada yer alan iletisim bilgilerini
kullanabilirsiniz.
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1. Failover Clustering

1.1. Failover Clustering Nedir?

Gunlimiuz BT sistemlerinin 6nemli bir gereksinimi ve belki de artik standart bir 6zelligi olan Failover
Clustering teknolojileri, uygulandigi sistemleri fiziksel, yazilimsal veya erisim seviyesindeki
basarisizliklara karsi korumayi amaglayan bir kiimeleme (clustering) mimarisidir. Kime igerisindeki
her bir sistem (node’lar) gerektiginde s6z konusu is yukini her an Ustlenebilecek sekilde konumlanir,
site ve hatta cografya bagimsiz olarak servisin devamliligini saglayabilir. Hi¢ siiphesiz Failover
Clustering teknolojilerinin bu denli gelismesindeki en 6nemli faktor sistemlerin erisilebilirlik
ihtiyaclarinin artmasidir. Kurumlarin en ciddi is stireclerini BT sistemleri lizerine tasimasi ile bu
sistemler BT agisindan is-kritik bir hal almis ve Failover Clustering gibi teknolojilerin gelismesine
zemin hazirlamistir.

Sunucu, isletim sistemi, uygulama veya diger noktalar (izerinden saglanan hizmetler altyapi da
yasanabilecek herhangi bir problem aninda kolay bir sekilde kesintiye ugrayabilmekte ve sonucunda
kurum operasyonlarina olumsuz etki etmektedir. Failover Clustering teknolojileri sayesinde sistemleri
birden fazla eslenik sistem ile yedekleyebilir, bir basarisizlik durumunda saghkl sistem(lerin)in slreci
otomatik olarak devralmasini saglayabilirsiniz. Yogun olarak sunucu ve uygulama ortamlarinda yer
alan Failover Clustering teknolojileri, Ureticilerin de konuya agirlik vermesiyle giiniimizde tek basina
calisan bircok is-kritik BT sistemine aktif/aktif veya aktif/pasif seklinde uygulanabilir hale gelmistir.
Yapilarda Single Point Of Failure (Tek Ariza Noktasi) olarak tanimlanan bilesen zayifliklari, Failover
Clustering gibi teknolojiler sayesinde hafifletilebilmekte veya tamamen ortadan kaldirilabilmektedir.
Bu bazi sistemler icin daha kolay olurken bazilari icin zor ve maliyetlidir. Ornegin bir Switch veya
Router icin kolay bir sekilde ikinci cihazla yedekleme saglamak mimkiinken, mesela bir storage (SAN)
cihaziicin bu is cok daha karmasik ve maliyetli olabilir. SAN icerisindeki disk grubunu raid teknolojisi
ile fiziksel bozulmalara karsi korumaya alabilirsiniz, hatta disk’leri raid yapan disk kontrol kartini da
ikinci bir kart ile yedekleyebilirsiniz, ama peki ya Storage Unitesi arizalanirsa? (ana kart, islemci, bellek
parcalari, vb.) iste bu noktada ikinci bir SAN cihazi ve esitleme 6zellikleri ile gerektiginde bir Failover
yapisi kurulabilir ama gercekten maliyetli bir yatirim olacaktir.

Sunucu/uygulama diinyasinda Failover Clustering yapilari sunucu (node) bagimsiz olarak galisabilen,

LAN veya WAN ortaminiza fiziksel olarak bagli ve programsal anlamda bir clustering yazilimi
tarafindan yonetilen kiimelerdir.
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Failover Clustering teknolojileri sadece sunucu seviyesinde uygulanabilen 6zellikler degildir.
Sunucular tzerinde ¢alisan uygulama ve servisler, sanal is ylkleri, mesajlasma sistemleri, dosya ve
yazdirma sistemleri, veri tabani sistemleri, glivenlik duvari cihazlari, ag switch ve router’lari, moddler
sunucu mimarileri, diger ag cihazlari ve ag erisim bilesenleri gibi cok cesitli noktalarda Failover
Clustering teknolojilerini gorebilirsiniz.

Bu grup icerisinde “sunucu ve sunucu yazilimlari” seviyesinde yaygin olarak kullanilan Failover
Clustering teknolojilerinin temel amacglari kisaca su sekilde siralanabilir.

* jsletim-sistemi/Uygulama/Servis seviyesinde yasanabilecek hatalara karsi koruma saglamak.

= Cpu/ram/network/power gibi sunucu donanim bilesenleri seviyesinde yasanabilecek
basarisizliklara karsi koruma saglamak.

= Dogal afetler, savas ve teror saldirilari, uzun sireli ve ciddi enerji kesintileri, uzun sireli ve
ciddi baglanti (erisim) problemleri gibi veri merkezi veya site (lokasyon) seviyesinde
yasanabilecek problemlere karsi koruma saglamak.

Ornegin bu modeldeki Failover Clustering yapilarinda servisi/uygulamayi ¢alistiran Cluster Node’u bir
sekilde basarisiz olursa (fiziksel bir ariza durumu - plansiz kesinti) Cluster servisi bu durumu fark
edebilir ve sizin 6nceden belirlediginiz davranisa gore servisi/uygulamayi otomatik olarak baska bir
Cluster Gyesi sunucu Uzerinde baslatarak hizli bir sekilde tekrar erisime sunabilir.
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Buraya kadar okudugunuz senaryolarin tamami plansiz kesintilere karsi alinan aksiyonlardi. Failover
Clustering teknolojileri plansiz kesintilere karsi koruma saglarken donanim yiikseltme, yazilim
glncelleme, fiziksel ekipman degisimleri gibi planli operasyon gerektiren siirecler icin de tam destek
sunabilirler.

Sonug olarak 6zellikle is-kritik sistemlerde yliksek erisilebilirlik saglamak amacl konumlandirilan
Failover Clustering teknolojileri bu giin, yarin ve hatta BT yapilari var oldugu siirece hep oyunun
icerisinde olacak ve gelismeye devam edecektir.

1.2. Sunucu Sanallastirma ve Failover Clustering

Microsoft Hyper-V, Vmware ESX, Ctrix Xen Server gibi sunucu sanallastirma platformlari tek bir
sunucu Uzerindeki fiziksel kaynaklari paylastirarak birden fazla isletim sistemini sanal olarak
calistirmayi amaglarlar. Bir baska deyisle cok sayidaki sanal isletim sistemini daha az sayida fiziksel
sunucu lzerinde konsolide etmeyi saglayan Urlinlerdir. Bu noktadan hareketle yiiksek erisilebilirlik
kavraminin sanallastirilmis ortamlarda ¢ok daha 6nemli bir konu oldugu kesindir. Sanallastirilmamis
ve Failover Clustering ile desteklenmemis ortamlarda tek bir fiziksel sunucu lizerinde yasanan
problem, sadece o sunucu Uzerindeki tek bir isletim sistemi ve uygulama(lara)ya etki eder. (mutlaka
dolayh yoldan farkh sistemlere de etkisi olacaktir) Sanallastirilmis ortamlarda ise bu etki cok daha
blyliktir cinki bir anda fiziksel sunucu tzerinde ¢alisan birden fazla sanal isletim sistemine ve o
sanal isletim sistemleri icerisindeki birden fazla servise/uygulamaya erisimi kaybedersiniz.

Hypervisor markalarina gore Failover Clustering uygulama yontemleri ve gereksinimleri ufak
farkhliklar gésterebilir ama amag ve mantik her Grln igin aynidir; batln yumurtalari tek bir sepete
koymamak! Failover Clustering uygulanmadan hayata gecen sanallastirilma senaryolari tim
yumurtalarin ayni sepete koyuldugu durumlara benzer ve sepet diiserse tiim yumurtalar kirilir. Bunun
yerine en azindan iki sepet kullanin, yani mutlaka Failover Clustering ile destekleyin.

Asagida Failover Cluster uygulanmamis, tek basina (standalone) ¢alisan sanallastirma sunuculari ve
sanal makineler gériyorsunuz.
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Senaryo 1 ‘de yer alan Host1 eneriji kesintisi veya bir donanim arizasi yiziinden down oldugunda (ve
senaryoda oldugu gibi herhangi bir Failover Cluster korumasi yoksa) bir anda lizerinde ¢alisan tim
sanal makineler de down olur. O andan itibaren kurumunuzun veri tabani sistemi, e-posta sistemi,
dosya sunucusu ve internet erisim servisi hizmet veremez durumdadir. Tek bir fiziksel sunucu down
oldu, ama gordiigliniiz gibi sanallastirmada etkisi cok daha yliksek oranda hissedildi.

Simdi bir de ayni sunucunun Senaryo 2‘de down oldugunu disinin. MS-SQL, Exchange Server, File
Server ve Proxy Server 'a ek olarak diger sunucu lzerindeki ERP sistemi ve Web sunucusu da dolayh
yoldan bu kesintiden etkilenebilir ve olayl tam bir kaosa sirikleyebilir.

Bu gibi anlarla karsilasmamak i¢in ve 6zellikle is-kritik sistemlerinizi sanallastiriyorsaniz mutlaka
yapiniza bir Failover Clustering ¢6zimi entegre etmeyi atlamayin. Bir zamanlar gereksinimleri
ylziinden oldukga yiiksek maliyetli olabilen Clustering ¢ozliimleri artik teknolojilerin ucuzlamasi ve
daha 6nemlisi diisiik maliyetli alternatif ekipmanlara destek gelmesi ile daha kolay elde edilebilir
¢6zlmler halini aldilar.
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Bu dokiimanin konusu olan ve Microsoft Cluster Services (MSCS) ‘den faydalanan Hyper-V, piyasaya
surildigu ilk glinden bu yana Failover Clustering 6zelliklerine sahiptir ve bu 6zellikler Windows

Server 2012 Hyper-V ‘de en st noktaya ulasmis durumdadir. Bunun yaninda Griinlin genis donanim
destegi sayesinde fiyat/performans noktasinda tercih yapabileceginiz cok fazla alternatife sahipsiniz.

1.3. Windows Server 2012 Hyper-V ve Failover Clustering

Hyper-V platformunun yiksek erisilebilirlik saglamak adina sundugu Failover Clustering destegi
GrGndn ilk stirminden bu yana devam etmektedir. Hyper-V, Failover Clustering icin MSCS’den
(Microsoft Cluster Services) faydalanir. Bu se¢cim bircok avantaji da beraberinde getirmektedir. MSCS
ile olan birlikteligi sonucunda sundugu basarili Failover yeteneklerinin yani sira Windows Server
isletim sistemine entegre olmasi, hypervisor'in Windows Server cekirdek ve siriici modellerinden de
destek alabilmesinin yolunu agmistir. Bu dogrultuda altyapi yatirimi noktasinda ortaya ¢ikan en
onemli kazanclardan birisi de Windows Server tarafindan kullanilabilen logolu her donanimin Hyper-V
tarafindan da rahatlikla kullanilabilmesidir. Boylece 6zellikle Cluster yatirimlarinizda ¢ok 6zel ve
yliksek maliyetli donanimlar yerine bltgenize goére daha diisiik maliyetli ama yine yapi ile tamamen
uyumlu Urin ve arka plan teknolojilerini tercih edebiliyorsunuz.

Bircok Failover Clustering yapisinda oldugu gibi Windows Server 2012 Hyper-V Failover Cluster
yapisinda da arka planda node’lar tarafindan erisilen bir ortak depolama alani ihtiyaci hala devam
etmektedir. (yaygin sekilde SAN olarak bilinir) Yapida Node olarak adlandirilan her bir fiziksel sunucu
(veya Hyper-V Host) bir cluster servisi (MSCS) ile iletisime gegirilir ve gesitli senaryolara gore belirli
aksiyonlar almalari saglanir.

Windows Server 2012 Hyper-V Failover Cluster yapisinin Node’'lar (fiziksel Hyper-V Host’lar) disindaki
en 6nemli bilesenlerinden birisi de kiime Gyesi sunucularin erisecegi ortak depolama alanidir. Ortak
depolama alanina erisim noktasinda Windows Server 2012 Hyper-V, iSCSI, Fibre Chanel, FCoE ve SAS
gibi yaygin olarak kullanilan SAN erisim baglanti yollarini destekler. SAN (nitesi disk secimi konusunda
ise yine yaygin olarak tretilen SCSI/SAS, SATA, SSD gibi diskler ve birlikteliklerinden olusan Raid
yapilarini rahatlkla kullanabilirsiniz. Ote yandan Windows Server 2012 ile gelen bir yenilik sayesinde
artik SMB 3.0 ag paylasim alanlarini bile Windows Server 2012 Failover Cluster yapilarinda ortak
depolama alani olarak kullanma sansiniz var.

Cluster yapilarinda SAN secerken fiyat/performans iliskisi hi¢ siphesiz en 6nemli 6l¢ltlerden birdir.
Eger yatirim bitcesi anlaminda probleminiz yoksa, ¢cok sayida sistem sanallastiracaksaniz ve yliksek
performansa ihtiya¢ duyuyorsaniz Fibre Channel veya SAS tabanli SAN, disk ve baglanti ekipmanlarini
tercih ederek an yiksek hizlarda okuma/yazma gergeklestirebilirsiniz. Ama daha dusiik bitcgeler ve
daha az oranda sanallastirma hedefiniz varsa, iSCSI erisimli bir disk grubu sizin icin daha uygun bir
yatirim olabilir. Bu noktada analizin iyi yapilmasi ¢ok dnemlidir.

iSCSI tabanli depolamam alanlari bu gline kadar yaygin olarak 1GB/ps ag baglantilari (veya team
edilmis ag kartlari ile biraz daha yiksek hizli baglantilar) Gzerinden gergeklestirildi. Bu giin ise
10GB/ps ag ekipmanlarinin yayginlasmasi ve ucuzlamasi ile birlikte iSCSI yapisi diger ytiksek hizli
alternatiflere biraz daha yaklasti ve rakip oldu diyebiliriz. Ustelik yine team destegi ile bircok ihtiyaci
karsilayabilecek yapilar kurmak miimkdin.

Windows Server 2012 Hyper-V Failover Cluster yapilarindaki bir baska dnemli konu ise kiime Gyesi
fiziksel sunucularin donanim anlaminda esit olma zorunlulugunun bulunmamasidir. En biyik
kistaslardan olan islemcilerin eslenik olma gereksinimi, sanal makine basina ayarlanabilen Processor
Compatability Mode 6zelligi sayesinde sart degildir. Ayni Ureticinin islemcilerini kullanmak kosuluyla
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farkli model islemciler yapida konumlandirabilir ve canli aktarim gibi islemci bagimli bazi 6zellikler
sorunsuz olarak kullanilabilir. islemci konusundaki bu esneklik, ileride Cluster yapisini genisletirken
yapacaginiz yeni sunucu yatirrminda da sizi oldukca rahatlatan ve maliyetleri diistiren bir 6zellik
olarak 6ne cikacaktir.

Yapida Hyper-V (hypervisor) kodu sanal makinelerin olusturulmasi, izole bir sekilde ¢alistiriimasi,
fiziksel kaynaklarin belirli oranlarda bolimlenmesi gibi islerden sorumluyken, Windows Server
cekirdegi ise donanim destegi, sunucunun isletilmesi, donanim stiric isleri, ydnetim ara ylzlerinin
saglanmasi gibi diger konulari tstlenerek ortaya basarili bir model ¢ikartilmistir.

Windows Server 2012 Hyper-V Failover Cluster yapisindaki diger bazi yenilikler ise asagida yer
almaktadir.

=  Windows Server 2008 R2 Hyper-V Failover Cluster 6zelliklerinin tamamina destek devam
ediyor.

= Cluster basina 64 fiziksel Node destegi

= (Cluster basina 8000 sanal makine galistirabilme destegi.

= Yeni Cluster Validation gelistirmeleri.

= Cahlsir durumdaki VM’leri Cluster’a ekleyip cikartabilme yetenegi.

* Live Migration, Failover ve Startup aninda VM Onceligi belirleyebilme. (Priority)

= Eszamanli VM Live Migration destegi.

= VM Live Migration Queueing. (Failover Cluster Manager konsoluna entegre)

=  AD Domain Services olmadan baslayabilme. (Setup icin hala gerekiyor)

= SMB 3.0 paylasimlarini Cluster depolama alani olarak kullanabilme.

= Cluster-Aware Updating.

= Guest Monitoring. (Uygulama/servis)

= Daha akilli yerlestirme/gonderme mekanizmasi.

= Cluster Gzerindeki VM'ler icin Hyper-V Replica destegi.

1.4. Windows Server 2012 iSCSI Target Service

iSCSI Target servisi, uzak sunuculara iSCSI depolama alani sunmak i¢in kullanilan bir servistir. iSCSI’yi
SCSI disk protokoliiniin ip tGzerinden isleyen hali gibi dlistinebilirsiniz. Windows Server 2008 R2
lizerine sonradan kurularak eklenebilen bu servis Windows Server 2012 (izerinde yerlesik olarak
gelmektedir. Temelde yaptigi is, yonettigi depolama alanlarini ip (ag/ethernet) tizerinden baska
sistemlerin kullanimi icin agmak, bunu yaparken de SCSI protokoli gibi blok seviyesinde bir erisim
yontemi sunmaktir. Boylece uzak sistemler ag (izerinden eristikleri depolama alanlarini sanki kendi
Uzerlerinde ekli gercek disk alanlari gibi kullanabilirler.

BILGI: Bu dokiimanda ortak depolama alani olarak Windows Server 2012 iSCSI Target servisi
kullaniimistir.

Windows Server 2012 iSCSI Target servis igin sik¢a kullanilan bazi terimleri ve kisa agiklamalarini
asagida bulabilirsiniz.

iSCSI - Ag Uizerinden blok storage paylasimini miimkiin kilan endustri standard bir protokoldiir.
iSCSI Target - Depolama alanlarini barindiran sunucu tizerinde yer alan bir bilesendir. iSCSI

Initiator’lar (hizmet almak isteyen sunucular) iSCSI Target’lara eriserek bu hizmeti alirlar. iSCSI Virtual
Disk ve hangi iSCSI Initiator’larin o disklere erisebilecegi gibi bilgiler Target’lar izerinde tutulur.
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iSCSI Target Server - S0z konusu iSCSI disk hizmetini veren, Target’larin bulundugu sunucudur. Bir
nevi SAN.

iSCSI Initiator - iSCSI Target Server iizerinden iSCSI Disk almak icin gelen uzak sunuculardir. Ornegin
Failover Cluster yapisindaki Node’lar senaryoda birer iSCSI Initiator konumundadir ve tzerlerindeki

iSCSI Initiator istemcisi vasitasiyla iSCSI Target Server lzerinden iSCSI disk hizmeti alirlar.

iSCSI Virtual Disk - iSCSI Target Server (izerinde paylasilmak amagclh olusturulan depolama alanlaridir.
Windows Server 2012 iSCSI Target servisi depolama alanlarini VHD formatinda tutar.

IQN - Target veya Initiator tarafindaki essiz tanimlama/tanitma bilgisidir.
BILGI: Windows Server 2012 iSCSI Target servisinin kurulumu, Target tanimlari, Node’lar iizerinde

iSCSI Initiator ayarlari ve iSCSI Virtual Disk olusturma adimlari dokiimanin ilerleyen béliimlerinde
detayl bir sekilde anlatiimistir.
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2. Ornek Senaryo, Donanim ve Topoloji

iki adet fiziksel Hyper-V sunucusunun yer aldigi bu giris seviyesi topolojide ortak/paylasilan depolama
alani olarak Windows Server 2012 iSCSI Target servisi lizerinden sunulan depolama alanlari
kullanmaktadir. Bununla birlikte FC ve SAS baglanti ara birimli yapilar icin de teorik yapilandirma
yontemlerine isaret eder.

Daha yaygin ifade sekli “iki server bir storage” olan bu 6rnek yapi ile sanallastirma ihtiyacinizi
karsilayacak saglam bir yapi insa edebilir, Failover Clustering nimetlerinden faydalanmaya
baslayabilir, konu hakkindaki deneyiminizi arttirabilir ve gerektiginde genisleyebilecek bir zemin
olusturabilirsiniz.

Dokiiman Uzerinde kurgulanan topoloji-1 diyagrami asagida yer almaktadir.

Windows Server 2012 Hyper-V
iSCSI Based Failover Cluster Topology

Users Servers

fg® hyper-v cluster object
Irv-clusterd serhatakinei.lab

192 168 3520

192.168.35.0/24

dc.serhatakinci.lab management.serhatakinci.lab
192.168.35.1 192.168.35.35

LAM Switch

| Demain/Managemant |
MIC-1 ’ | |
b

- | WM Network 1 |
' ] NIC-2 | |
| Heartbeat {1.0.0.0/5 - Cross) |

NIC-3 | |

hv-nodel.serhatakinci.lab
192.168.35.11

NIC-1
b

NiC-2 B 3
NIC-3

hv-node?2.serhatakinci.lab
192.168.35.12

4449

NIC-4

net-storage.serhatakinci.lab
192.168.35.10

ceoa---

Quorumn  LUN1  LUNZ  LUN3

Topoloji-1
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BILGI: Yukaridaki gérselin yiiksek ¢6ziiniirliikli haline suradan
ulasabilirsiniz: http://www.serhatakinci.com/wp-content/uploads/mklresim/ws2012-hv-
cluster/topolojil.jpg

Ortak erisimli depolama alani olarak 4 ayri LUN gorlyorsunuz. Bunlardan birisi bazi Cluster bilgilerinin
yer alacagi alandir (Quorum) ve Quorum bilgisi icin bir depolama alani géstermenizi tavsiye ederim.
Tercih edeceginiz Quorum modeline gore bu paylastirilmis bir klasor alani da olabilir. Diger LUN’lar
ise VM'lerin (VHDX, XML, VSV, BIN vs..) yer alacagi alanlardir ve ayri bir disk alani gostermeniz
gerekir. Quorum ve LUN1 disindaki diger LUN’lar opsiyoneldir. VM’leri farkli LUN’lar icerisinde tutarak
daha kolay yedekleyip yonetebilir, farkh Raid gruplari lizerinden performansa katki saglayabilir veya
Storage mimarinize gore degisebilen ¢gesitli avantajlar elde edebilirsiniz.

BILGI: Tiim sanal makineleri tek bir LUN igerisine koymak veya LUN basina bir sanal makine
olusturmak gibi zorunluluklariniz yoktur. Dokiimanin ilerleyen béliimlerinde bahsedilen CSV ézelligi
sayesinde LUN’lari istedidiniz esneklikte kullanabilirsiniz.

BILGI: Eger olusturacadiniz LUN’lar 2TB iizerindeyse Partition Style olarak GPT tercih etmeyi
unutmayin. Varsayilan olarak gelen GTP partition style’i ortak paylasimli depolama alanlarinizin
tamami icin kullanabilirsiniz.

BILGI: iSCSI’ye alternatif olarak artik Windows Server 2012 SMB 3.0 klasér paylasim alanlari da direkt
ag lzerinden Cluster yapisinda ortak erisimli depolama alani olarak kullanilabilir.

Windows Server 2012 Hyper-V Failover Cluster yapilari CSV destegi sayesinde aktif/aktif calisabilir.
CSV, Cluster lyesi Node’larin ortak depolama alanina es zamanli olarak erisilebilmesini saglayan bir
Cluster File System’dir.

L Disk 2 ]
Basic vm5Storagel (M:)

199.83 GB 199.87 GB MTF5

Reserved Healthy (Primary Partition)

L Disk 3 I
Basic vmStorage?

199.22 GB 199.87 GB C5VFS

Reserved Healthy (Primary Partition)

L Disk 4 e
Basic vmStorage3

199.28 GB 199.37 GB CSVFS

Reserved Healthy (Primary Partition)

Windows Server Cluster yapisi, CSV icerisinde sanal makine konumlandirmayi destekler ve Hyper-V ile
uyumlu olarak calisir. CSV sayesinde tek bir depolama alanina ayni anda okuma/yazma amach
erisebilen Node’lar aktif/aktif olarak calisabilir ve ayni anda, ayni depolama alani icindeki farkli sanal
makineleri start edebilirler.

BiLGi: Bu dokiimanda érneklenen senaryo aktif/aktif calisan bir yapidir.
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Ornek topolojide Node basina 4 adet 1gbps ag karti (NIC-1-2-3-4) yer aliyor. “Topoloji Bilesen
Detaylari” bolimiinde agiklanan bu kartlara ilave olarak bir de Live Migration amagch ayri bir network
(veya LM yogunluguna gore networkler) ilave etmek her zaman tavsiye edilir. Ornek senaryoda ciddi
bir performans amaclanmadigi icin var olan bir network Live Migration amach kullanilacaktir.

BILGI: Windows Server 2012 ‘nin yerlesik olarak gelen NIC Teaming destedi sayesinde, s6z konusu
coklu ag portu kullanim ihtiyacini érnedin team edilmis iki adet 10Gbps port ile cok daha kolay bir
sekilde ¢ézebilirsiniz.

2.1. Topoloji Bilesen Detaylari

Bu bélimde topoloji-1 diyagrami tizerinde yer alan sunucu ve diger bilesenlerin agiklamalari ve diger
detaylari yer alir. Kendi yapinizi kurgularken birebir referans alabilir veya uyarlayarak size uygun hale
getirebilirsiniz.

Network Yapisi

Mavi Network : Host'lar, iSCSI Storage, DC ve diger sistemlerin Domain,
Management, Monitoring gibi cesitli islerinin gerceklestigi ana
network. Fiziksel olarak LAN/WAN switch’lere baglidir. Senaryoda
LAN Network olarak bahsedilecek.

Yesil Network : Host'lar Gizerinde olusturulacak VM'lerin diger fiziksel ve sanal
sistemler ile konusmasini saglayacak olan sanal network. (External
Virtual Network) Bu network’tn bind edildigi fiziksel ag kartlari yine
fiziksel olarak LAN/WAN switch’lere baghdir. Topoloji-1’e gére bu
network Mavi Network ile ayni fiziksel 6zelliklerde ve fiziksel switch
Uzerindedir. Yesil Network Giyesi VM'ler tizerine 192.168.35.0/24
grubundan uygun tcp/ip bilgisi atandigi durumda Mavi Network ve
ilgili fiziksel switch lzerinden erisilebilen diger network’ler ile iletisim
kurulabilir. Bu network igin Host’lar tGzerindeki fiziksel ag kartlarina
tcp/ip tanimi atamaya gerek yoktur.

Kirmizi Network : Host'lar arasi Cluster Heartbeat (kalp atisi — saglik durumu)
kontrollerinin yapilacagi network’tiir. Diger network trafiginden izole
olmasi tavsiye edilir. Ayri bir fiziksel witch Gzerinde veya vLAN
yapilmis paylasilan bir switch Gzerinde toplanabilir. Eger yapida
sadece iki node varsa (topoloj-1’'de oldugu gibi) cross baglanti ile de
konusabilirler.

Turuncu Network : Host’lar ve iSCSI Storage arasindaki disk i/o ‘larinin akacagi iSCSI
iletisim network’(id{ir. Kesinlikle diger network’lerden izole olmasi
tavsiye edilir. iSCSI iletisimi sanal diklerin okunmasinda ve
yazilmasinda 6nemli oldugu icin hem performans hem de glivenlik
acisindan kritik 6nem tasir. Ayri bir fiziksel switch Gizerinde veya vLAN
yapilmis paylasilan bir switch Gzerinde toplanabilir.

AD Domain Services

Sunucu Adi :dc
Etki Alani : serhatakinci.lab
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isletim Sistemi
Fiziksel Kaynak
Ana Gorev

Network Bilgisi

Windows Server 2012 Hyper-V

: Windows Server 2012 STD - Full Installation (Server Core da olabilir)
: 1 x Quad Core CPU, 4GB Ram, 1 x Network Adapter, 100GB Storage
: Domain Controller, DNS

: Domain Network NIC - 192.168.35.1/24

Ortak Depolama Alani (Shared-Storage / SAN)

Sunucu Adi
Etki Alani
isletim Sistemi
Fiziksel Kaynak
Ana Gorev
LUN Yapisi
Network Bilgisi

Hyper-V Nodel

Sunucu Adi
Etki Alani
isletim Sistemi
Fiziksel Kaynak
Ana Gorev
Network Bilgisi

Hyper-V Node2

Sunucu Adi
Etki Alani
isletim Sistemi
Fiziksel Kaynak
Ana Gorev
Network Bilgisi

Hyper-V Cluster

Cluster Obje Adi
Etki Alani
Cluster Obje IP

Serhat AKINCI | IT Pro.

: net-storage

: serhatakinci.lab

: Windows Server 2012 STD - Full Installation

: 1 x Quad Core CPU, 8GB Ram, 2 x Network Adapter, 1TB Raid5
: Storage Service - Microsoft iSCSI Target Server

: 1 Quorum LUN, 1 VM LUN + 2 VM LUN (+2 opsiyoneldir)

: Domain Network (NIC-1) 192.168.35.10/24

iSCSI Network (NIC-2) 192.168.36.10/24

: hv-nodel

: serhatakinci.lab

: Windows Server 2012 STD - Full Installation (Server Core da olabilir)
: 2 x Quad Core CPU, 16GB Ram, 4 x Network Adapter, 146GB Raidl

: Hyper-V Host

: Domain Network (NIC-1) 192.168.35.11/24

VM Network (NIC-2) tcp/ip tanimina gerek yok, otomatik kalabilir.
Cluster Network (NIC-3) 1.1.1.1/8
iSCSI Network (NIC-4) 192.168.36.11/24

: hv-node2

: serhatakinci.lab

: Windows Server 2012 STD - Full Installation (Server Core da olabilir)
: 2 x Quad Core CPU, 16GB Ram, 4 x Network Adapter, 146GB Raid1l

: Hyper-V Host

: Domain Network (NIC-1) 192.168.35.12/24

VM Network (NIC-2) tcp/ip tanimina gerek yok, otomatik kalabilir.
Cluster Network (NIC-3) 1.1.1.2/8
iSCSI Network (NIC-4) 192.168.36.12/24

: hv-clusterl
: serhatakinci.lab
:192.168.35.20/24
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3. Hyper-V Failover Cluster Kurulumu igin
Gereksinimler

Cluster icin (hv-clusterl)

AD Domain Services (cluster setup i¢in hala gerekli)

Cluster Gyesi Node’larin domain tyeligi.

Sunucularin ve ozellikle ag kartlarinin Windows Server logolu donanimlar olmasi tavsiye
edilir.

Ortak depolama alani olarak iSCSI, FC, FCoE veya SAS baglanti ara birimli depolama cihazlari
veya Windows Server 2012 SMB 3.0 klasor paylasim alanlari kullanilabilir.

AD Domain Services icin (dc)

Windows Server 2012 STD isletim sistemi. (Datacenter da olabilir)
Windows Server 2012 logolu sunucu/donanimi. Tavsiye edilir.

AD Domain Services rold.

Temel ADDS ve DNS servis tanimlarinin yapilmis ve ¢alisiyor olmasi.

Node’lar icin (hv-nodel ve hv-node2)

Windows Server 2012 STD veya Hyper-V Server 2012 isletim sistemi. (Datacenter da olabilir)
Domain Gyeligi.
Windows Server 2012 logolu sunucu/donanim. Tavsiye edilir.
4 veya 5 adet logolu ag karti. Veya 10g genis bant ag kartlari. (Her ne kadar tavsiye edilmese
de 2 ve hatta 1 ag karti ile de yapilandirma mimkiin.)
Donanimsal sanallastirma destekli 64bit Processor
*  Processor ‘de donanimsal sanallastirma 6zelligi enabled olmali. (Intel-VT & AMD-V)
*  Processor ‘de Data Execution Prevention 6zelligi enabled olmali. (Intel XD & AMD NX)
*  Her iki 6zellik de Hardware Bios icerisinden yapilandirilabilir.
*  SLAT sart degil. Tavsiye edilir.
Hedeflenen sanal makine yogunluguna gore Processor ve RAM ilavesi.
Host OS kurulumu icin yeterli disk alani.
*  Windows Server STD i¢in min. 32GB (Ram miktarina gére paging’i de dikkate alin.)
*  Hyper-V Server 2012 icin min. 8GB (Ram miktarina gére paging’i de dikkate alin.)
Hyper-V rol.

iSCSI Storage icin (net-storage)

Windows Server 2012 STD isletim sistemi. (Datacenter da olabilir)
Domain dyeligi. Tavsiye edilir.
Windows Server 2012 logolu sunucu/donanim. Tavsiye edilir.
En az iki adet ag karti. Tavsiye edilir. (Biri iSCSI network icin tahsis ve izole edilecek.)
File and iSCSI Services altinda
*  |SCSI Target Server
*  iSCSI Target Storage Provider (Tavsiye edilir)
Sanal makine yogunluguna gore yeterli disk alani.

BILGI: Logolu donanimlar icin suraya bakabilirsiniz: http://www.windowsservercatalog.com/
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4. Hyper-V Failover Cluster Kurulumu ve Yapilandirma

BILGI: Bu dokiimanda AD Domain Services (dc) kurulumu agiklamaya dahil degildir. Onceden hazir ve
cahsir durumda oldugu var sayilr.

BILGI: Yénetim deneyiminizi arttirmak adina bu béliimdeki bazi adimlar GUI ve ayni zamanda
PowerShell iizerinden uygulanmistir. Ornegin HV-Node1 iizerindeki islemler GUI, HV-Node2 iizerindeki
islemler ise PowerShell destegi ile tamamlanmistir. Bunun yani sira érnegin Failover Cluster kurulum
adimlarr hem GUI hem de PowerShell lizerinden uygulanmistir. Hangi yéntemin sizin icin daha uygun
oldugunu diisiiniiyorsaniz segerek ilerleyin.

4.1. Fiziksel Konumlandirma Asamasi

Topoloji-1 ‘de yer alan tasarimi referans alarak kendi yapiniza uygun bir konumlandirma
yapabilirsiniz. Fiziksel konumlandirma noktasinda her yapi ile 6rtiisebilecek bir dokiimantasyon
mumkiin olamayacagi icin bu konu detaylandiriimamistir.

4.2. Sunucu isletim Sistemlerinin Kurulumu

Topoloji-1 ‘de yer alan sunucularda Windows Server 2012 ‘nin geleneksel, grafik ara ylzi aktif olarak
gelen (Full GUI Installation) kurulum secenegi tercih edilmistir. Bu dogrultuda Net-Storage, HV-Nodel
ve HV-Node2 (izerine Windows Server 2012 STD kurulumunu gergeklestirin.

Windows Server 2012 kurulum adimlari ve segenekleri igin daha 6nce yayimlanan “Windows Server
2012 Kurulumu” konulu asagidaki kilavuzu referans alabilirsiniz.

http://www.serhatakinci.com/index.php/windows-server-2012-kurulumu.html

Kurulumlarin ardindan her bir sunucu i¢in asagidaki ve kendi yapiniza uygun diger ortak adimlari
tamamlamayi unutmayin.

=  Gerekli olan donanim sirictlerini yikleyin ve varsa glincellestirmelerini atlamayin.

* Dil ve bélgesel ayarlarin ingilizce/US olmasi tavsiye edilir. (Yapiniza gére uygunlugunu
mutlaka kontrol edin)

= Time zone’u kontrol edin ve dogru olmasini saglayin.

* Tarih ve zaman bilgisinin dogru olup olmadigini kontrol edin. Ozellikle zaman bilgisi, domain
Uyeligi ardindan domain ortamindan saglanir. Ancak yine de bir terslik olmamasi adina bu
bilgiyi domain tyeligi ardindan yeniden kontrol edin.

= Domain/Management iletisimi icin gerekli tcp/ip bilgilerini ilgili ag kartlarina girin. (Topoloj-
1’deki Mavi Network)

= Host Name (computer name) ‘leri belirleyin ve atayin.

= Her (¢ sunucuyu da AD Domain Uyesi yapin.

=  Tum Windows/Microsoft glincellestirmelerini otomatik olarak kontrol edin, yukleyin ve
Windows update fonksiyonunu politikaniza gore yapilandirin.

=  Sunucular tzerindeki Windows Firewall ‘u kapatmayin ancak acik oldugunu da unutmayin :)
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4.3. iSCSI Target Service (Net-Storage) Temel Yapilandirma
Adimlari

UYARI: Baslamadan énce eder sunucu lizerinde Windows Firewall servisi ¢alisir durumdaysa kurulum
ardindan veya kurulum ile birlikte varsayilan iSCSI Target servis portu 3260 TCP igin izin verilmesi
gerektigini unutmayin. Sistem, kurulum sirasinda bunu otomatik olarak yapar ama yine de kontrol
etmekte ve aklinizda olmasinda fayda var. Eger iSCSI Target servisi icin farkli bir port yapilandirirsaniz,
erisim iznini yeni port numarasi i¢in kontrol etmelisiniz.

.iSCSI Service (TCP-In) 15C5] Service All Mo Allow

J LiSCSI Target (TCP-In} i5C5] Target group
.iSCSI Target Service (RPC-In) i5C5l Target group All Mo Allow

Daha 6nce domain Uyesi yaptiginiz Net-Storage sunucusu Gzerindeki ikinci ag karti icin uygun tcp/ip
bilgilerini atayin. Topoloji-1 ‘de yer alan net-storage.serhatakinci.lab sunucusu tzerindeki TCP/IP
bilgileri su sekildedir.

& Network Connections
T E‘ » Control Panel » Metwork and Internet » MNetwork Connections v & ‘ | Search
Organize *  Disable this network device  Diagnosethis connection  Rename this connection  View status of this connection  Change settings of this connection
S
MName Status Device Name Connectivity Metwork Category
;‘E i5CSI Unidentified network Realtek PC| GBE Family Controller
','E LaN Enabled Realtek PC| GBE Family Controller #2
B LAN Status q 0 iSCSI Status X
General General
Network Connection Details - MNetwork Connection Details -
Connectior] Connectio
pvacd MNetwork Connection Details: - Network Connection Details:
IPv6 Cd Pmperty. - Value PV C Pmperty. - Value
Media 3 Connection-specific DN... . Media g Conngd.lonﬁpecrhc DN... .
i Description Realtek PCI GBE Family Controller #2 ) Description Realtek PCI GBE Family Contraller
Duratiol | pysical Address 90-26-34-37-68-91 Duratiol| | physical Address 80-1F-02-30-30-D8
Speed: | | DHCP Enabled y Speed:|| | DHCP Enabled
Domain/Mgmt
Detd IPv4 Address ) £ Detd IPv4 Address 192.168.36.10
1Pv4 Subnet Mask (Mavi) Network IPvd Subnet Mask 255.255.255.0
IPv4 Defautt Gateway IPv4 Default Gateway g (Turuncu) Network
IPv4 DNS Server IPv4 DNS Server
Activity |Pvd WINS Server Activity IPw4 WINS Server
MNetBIOS over Tepip En Yes NetBIOS over Tepip En...  Yes
Linkdocal IPv6 Address  fe80::94abeb3d:2412b3dd %19
IPv6 Defautt Gateway
Bytes: IPvE DNS Server Packety
@PFODE '@Prop&

BILGI: Yukaridaki gérselin yiiksek ¢6ziiniirliikli haline suradan
ulasabilirsiniz: http://www.serhatakinci.com/wp-content/uploads/mkliresim/ws2012-hv-cluster/net-
storage-tcp-ip.jpg

192.168.36.0/24 iSCSI Network’e bakan ag karti Gizerinde default gateway tanimi yoktur ¢link( bu
network izole ve bagimsiz bir switch izerinde default gateway ihtiyaci olmadan ¢alismaktadir.

Serhat AKINCI | IT Pro. Sayfa 18 / 125


http://www.serhatakinci.com/wp-content/uploads/mklresim/ws2012-hv-cluster/net-storage-tcp-ip.jpg
http://www.serhatakinci.com/wp-content/uploads/mklresim/ws2012-hv-cluster/net-storage-tcp-ip.jpg

Windows Server 2012 Hyper-V

Ayrica net-storage sunucusu serhatakinci.lab etki alani tyesidir.

Computer name, demain, and workgroup settings
Computer name: net-storage
Full computer name: net-storage.serhatakinci.lab

Computer description:

Domain: serhatakinci.lab

Server Manager (izerinden Microsoft iSCSI Target servisini yikleyerek devam edin.

Server Manager

« Dashboard

B Dashboard WELCOME TO SERVER MANAGER

B Local Server

BE All Servers

o | o Configure this local server
B} File and Storage Services b -

QUICK START

Add roles and features

[

LA

Add other servers to manage

WHATS NEW =
4 (reate a server group

Hide
LEARN MORE
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FI

Server Manager -

DESTINATION SERVER

SE|€CJL— |n5ta”at|0ﬂ type net-storage.serhatakincilab

Select the installation type. You can install roles and features on a running physical computer or virtual

Before You Begin ; mile? .
machineg, or on an offline virtual hard disk (VHD).

) Role-based or feature-based installation
Configure a single server by adding roles, role services, and features.

Server selaction

() Remote Desktop Services installation

Install required role services for Virtual Desktop Infrastructure (VDI) to create a virtual machine-based
or session-based desktop deployment.

< Previous | | Mext > | | Install | | Cancel |

EI

Server Manager -

DESTINATION SERVER

Select destination server et storage serhataincllab
Before You Begin Select a server or a virtual hard disk on which to install roles and features.
Installation Type (®) Select a server from the server pool

() Select a virtual hard disk

Server Roles Server Pool

Features

Filter:

MName IP Address Operating System

net-storage.serhatakincilab  192.168.35.10,192.168.36.10 M oft Windows Server 2012 Standard

1 Computer(s) found

This page shows servers that are running Windows Server 2012, and that have been added by using the
Add Servers command in Server Manager. Offline servers and newly-added servers from which data
collection is still incomplete are not shown.

< Previous | | MNext = | | Install | | Cancel
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Server Manager

Select server roles

Before You Begin

Installation Type

Server Selection

Confirmation

Add Roles and Features Wizard

Select one or more roles to install on the selected server.

Roles

JR

[] Fax Server

F] File And Storage Ser
A File and 15CSI Services
File Server

] BranchCache for Metwark Files

[[] Data Deduplication

[ DFs MNamespaces

[[] DFS Replication

[[] File Server Resource Manager

[ File Server VS5 Agent Service

iSCSI Target Storage Provider (VDS and VS
[] Server for NFS

W] St ervices (Inst

DESTINATION SERVER
met-storage.serhatakincilab

Description

i5CSI Target Server provides services
and management tools for I5CSI
targets.

| < Previous | | Next = | sta

Cancel

Daha onceleri download edildikten sonra ek kurulum ile yliklenen iSCSI Target servisi Windows Server
2012 ‘de yerlesik olarak gelir ve File And Storage Services roliiniin bir pargasidir.

Yukaridaki ekran gorintiisiinde de gorebileceginiz gibi yliklemeniz gereken alt bilesenler su sekilde:

=  File Server
= {SCSI Target Server

= jSCSI Target Storage Provider

Aslina bakarsaniz File Server ve iSCSI Storage Provider bilesenleri opsiyoneldir ve servisin uzaktan
yonetilebilmesi, disk dosyalarinin VSS destegi ile yedeklenebilmesi gibi ¢esitli avantajlar saglar. Bu
asamada kurulmasi tavsiye edilir.

Secerek ilerleyin.

BILGI: Yukaridaki pencerede 6nceden yiiklii olarak gériinen Storage Services sizi sasirtmasin. Bu,
Windows Server 2012 ‘nin ilk kurulumundan itibaren sistemde yer alan bir bilesendir.
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Asagidaki pencerede herhangi bir ek Feature yliklemenize gerek yok, se¢cim yapmadan ilerleyin.

= Server Manager =

DESTINATIOM SERVER
net-storage.serhatakincilsb

Select features

Before You Begin Select one or more features to install on the selected server,

Installation Type Features Description

Server Selection NET Framework 3.5 combines the

SN MET Framework 3.5 Features

Server Roles

Confirmation

]

MET Framework 4.5 Features (Installed)
Background Intelligent Transfer Service (BITS)
Bitlocker Drive Encryption

power of the .NET Framework 2.0
APls with new technologies for
building applications that offer
appealing user interfaces, protect

your customers' personal identity
information, enable seamless and
BranchCache secure communication, and provide
Client for NFS the ability to model a range of

o business processes.
Data Center Bridging

BitLocker Network Unlock

Enhanced Storage
Failover Clustering
Group Policy Management

Ink and Handwriting Services

Internet Printing Client
IP Address Management (IPAM) Server

jO00OoOoOooooogdE

Install | | Cancel

Asagidaki gibi kurulumu baslatin ve tamamlayin.
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EI

Server Manager = =] 2=

DESTINATIOM SERVER

Confirm installation selections e

Before You Begin To install the following roles, role services, or features on selected server, dlick Install.

Installation Type [[] Restart the destination server automatically if required

Server Selection Optional features (such as administration tools) might be displayed on this page because they have

| been selected automatically. If you do not want to install these optional features, click Previous to clear
=

TR (IR their check boxes.

Features

Confirm File And Storage Services
File and iSCSI Services
File Server

i5C5l Target Server
i5C5I Target Storage Provider (VD5 and VS5 hardware providers)

Export configuration settings
Specify an alternate source path

Wl

Server Manager = | B =

DESTINATIOM SERVER

Installation progress net.storage serhatakincilab

View installation progress

o Feature installation
I —
Installation started on net-storage.serhatakincilab

File And Storage Services
File and iSC5I Services
File Server
i5CSI Target Server
i5C5] Target Storage Provider (VDS and V55 hardware providers)

You can close this wizard without interrupting running tasks. View task progress or open this

page again by clicking Notifications in the command bar, and then Task Details.

Export configuration settings

< Previous | | Next > | | Close | | Cancel
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Kurulum tamamlandiktan sonra iSCSI Storage yonetim konsolu Server Manager > File and Storage
Services altinda yerini alir. Tiklayarak erisebilirsiniz.

[= Server Manager == -

Manage Tools View

%’ 15CS1 VIRTUAL DISKS _
E Fepr All i5CSI virtual disks | 0 tota ASKS -
i Volumes N o
ii Disks To creqte an BSOS virtwal disk, start the New S5 Virtual Dick Wizord
ﬂ Storage Pools
Shares

Last refreshed on 1/15,/2013 2:31:44 PM

iSCSI TARGETS

Mo VHD is selected. TASKS

ect an (SCS! VHD o display its associated targets.

Bu basit konsol iki temel bolimden olusur.

iSCSI VIRTUAL DISKS - béliimiinde iSCSI olarak yayimlayacaginiz depolama alanlari yer alir ve bu
alanlar/diskler VHD formatinda saklanir. Yeni bir virtual disk yaratabileceginiz gibi var olan bir virtual
disk’i de bu bélimden import edebilirsiniz. iSCSI Target Server tizerindeki disklerin de VHD
formatinda tutulmasinin en glizel yanlarindan birisi su: gerektiginde bu diskleri direkt bir Hyper-V
sanal makinesine, bir Windows Server isletim sistemine ve hatta bir Windows 8 son kullanici isletim
sistemine ekleyip icerigini gorebilir ve diizenleyebilirsiniz.

iSCSI TARGETS - bélimiinde ise yayimladiginiz iSCSI disklere erisim i¢in gelecek olan sunucu (node)

tanimlarinin bulundugu Target’lar yer alir ve Target’lari da bir kereye mahsus tanimlamaniz gerekir.
Henliz erisim isteyen bir Host olmadigi ve bir 6n tanim yapilmadigi icin bostur.
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iSCSI Virtual Disk ve iSCSI Target olusturma islemlerini yazinin devaminda tamamlayacagiz ¢linki
oncelikle Hyper-V Host’lar lizerinde bir takim 6n hazirliklar yapilmasi gerekiyor.

4.4. Hyper-V Host'lar icin Temel Yapilandirma Adimlari

UYARI: Bu asama éncesinde “Hyper-V Failover Cluster Kurulumu igin Gereksinimler” béliimiinde yer
alan donanimsal ve yazilimsal gereksinimleri sagladiginizdan emin olun.

UYARI: Bu asama éncesinde “Sunucu isletim Sistemlerinin Kurulumu” béliimiinde yer alan etki alani
tiyeligi, host name degisimi, giincellestirmelerin yiiklenmesi gibi diger temel yapilandirma adimlarini
tamamladiginizdan emin olun.

Bu noktada HV-Nodel ve HV-Node2 domain lyelik gereksinimi atlanmamasi gereken en dnemli
adimlardan biridir.

Kontrol edin.
Computer name, domain, and warkgroup settings Computer name, demain, and workgroup settings
Computer name: hv-nodel Computer name: hv-node2
Full computer name: hv-nodel.serhatakinci.lab Full computer name: hv-nodel.serhatakinci.lab
Computer description: Computer description:
Domain: serhatakincilab Domain: serhatakinci.lab

4.4.1. HV-Nodel Temel Yapilandirma Adimlari (GUI Tabanl)

BILGI: Bu béliimdeki kurulum ve temel yapilandirma adimlari grafik ara yiizii (GUI) adirlikli olarak
gergeklestirilecektir.

Failover Cluster kurulumu 6ncesinde HV-Node1l ‘i hazirlamak icin asagidaki adimlari gergeklestirin.

4.4.1.1. Ag Baglantilari ve TCP/IP Ayarlari

HV-Nodel tzerindeki ag baglantilari icin TCP/IP tanimlarini asagidaki 6rnekleri referans alarak
giincelleyin. Orneklerde kirmizi ile not diisiilen network isimleri Topoloji-1 diyagraminda da yer
almaktadir. Takildiginiz noktalarda kontrol edebilirsiniz. Sayet Topoloji-1 tasariminda yer alan 6érnek
yaply! insa ediyorsaniz, asagidaki TCP/IP tanimlarini oldugu gibi kullanabilirsiniz.

Hv-nodel i¢in TCP/IP bilgileri:
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1T |.__@ » Control Panel » Metwork and Internet » MNetwork Connections

Organize *  Disable this network device  Diagnose this connection  Rename this connection  View status of this connection  Change settings of this connection
MName Status Device Name Connectivity MNetwork Category Cwner Type
@ LAN serhatakinci.lab Qualcomm Atheros ARB161 PCI-E Gigab... Internet access Dornain network Systemn LAN or High-5peed Intel
0 iscsl Unidentified network  Realtek PCI GBE Family Controller Mo Internet access  Public network Systemn LAM or High-5peed Intel
@ Cluster-Cross  Unidentified network  Realtek PC| GBE Family Controller #2 Mo Internet access  Public network System LAM or High-5peed Intel
@ VM1 Unidentified network  Qualcomm Atheros AR8161 PCI-E Gigab... Mo Internet access  Public network System LAM or High-5Speed Intel
g LAN Status x g iSCSI Status x
General General
Connectio i . Connectic
Pvac Network Connection Details: Puac| Network Connection Details:
PV C F‘mperty. . Value p— Property Value
Media Connection-specific DN.... Media Connection-specic DN...
Description Qualcomm Atheros AREB161 PCI-E Gigabil Description Realtek PCI GBE Family Cortroller
Buratig | Physical Adress 90-28-34-58-6E-00 Puratid] | physical Address 80-1F-02-30-3D-A1
Speed DHCP Enabled No Speed DHCF Enabled Mo
E IPv4 Address 192.168.35.11 Domain/Mgmt ﬂ |Pv4 Address 192.168.36.11
[Pv4 Subnet Mask 2552552550 (Mavi) Network IPv4 Subret Mask 255.255.255.0
IPv4 Default Gateway 1592.168.35.254 |Pv4 Default Gateway ;
IPv4 DNS Server 192.168.35.1 Pv& DNS Server iSCSI (Turuncu) Network
Activity IPvd WINS Server Activity IPvd WINS Server
MetBIOS over Tepip En...  Yes NetBIOS over Tepip En...  Yes
Link4ocal IPv6 Address feB0:61aa:206b: 766727 4% 14
|PvE Default Gateway
Bytes: IPv6 DNS Server Bytes:
] Cluster-Cross Status x ] VM1 Status -‘
General General
Connectio X . Connectio
Fvacd Network Connection Details: vac| Network Connection Details:
IPv6 Cd (P:r:p:_ e DN Nakic Pvsc| | Propety Value
nnection ic DN... i ;
Media 3 Sp Media ¢ Connection-specific DN....

Activity

Packetsg

[&)Prop

Description

Physical Address
DHCP Enabled

IPv4 Address

IPv4 Subnet Mask
|Pv4 Default Gateway
IPv4 DNS Server

IPv4 WINS Server
MetBIOS over Tepip En...
Link4ocal IPv6 Address
|PvE Default Gateway
IPv6 DNS Servers

Realtek PCI GBE Family Controller #2
80-1F-02-30-3D-8B

No

1111

255.0.00

Cluster heartbeat
(Kirmuzi) Network

Yes
feB0:aladf2d:Zecedaba’™13

fec:0:04ff::1%1
fec:0:04ff::2%1
fec:0:04ff::3%1

BILGI: Yukaridaki gérselin yiiksek ¢6ziiniirliikli haline suradan
ulasabilirsiniz: http.//www.serhatakinci.com/wp-content/uploads/mkiresim/ws2012-hv-cluster/hv-
nodel-tcp-ip.jpg

Description

Physical Address
DHCP Enabled

IPv4 Address

IPv4 Subnet Mask
|Pv4 Default Gateway
IPv4 DNS Server
IPv4 WINS Server

MetBIOS over Tepip En...
Link4ocal IPv6 Address
|PvE Default Gateway
IPv6 DNS Server

Qualcomm Atheros AREB161 PCI-E Gigabil
50-2B-34-5B-6E06

Yes

169.254 218.106

255.255.00

VM Network 1

(Yesil) Network olacak

Yes
fe80::61aa:206b: 7667 274%16

BILGI: TCP/IP bilgilerinin girisi icin GUI, PowerShell veya CMD araglarindan birini kullanabilirsiniz. Cok
temel bir konu oldugu igin nasil-yapilir adimlarina yer verilmemistir.
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4.4.1.2. Hyper-V Rolii ve Yonetim Araglarinin Kurulumu

UYARI: Bu adim éncesinde sunucu lizerinde yer alan fiziksel islemcinin donanimsal sanallastirma
ozelligine sahip oldugundan ve 6zelligin aktif oldugundan emin olun. Detaylari “Hyper-V Failover
Cluster Kurulumu lgin Gereksinimler” béliimiinde bulabilirsiniz.

HV-Nodel tizerine Hyper-V roliiniin kurulumunu gergeklestirin.

Hyper-V rolinid kurulumunu grafik ara yiizii (izerinden tamamlamak i¢in Server Manager > Add roles
and features sihirbazini agin ve ile ilerleyin.

= Server Manager == -

2k Das h bDa rd ‘ : Manage  Tools View

B Dashboard WELCOME TO SERVER MANAGER

B Local Server

ii All Servers

o Configure this local server

ii File and Storage Services I

QUICK START

Add roles and features

[

3 Add other servers to manage

WHAT'S NEW s = ,
4 Create a server group

Hide
LEARM MORE
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[ Server Manager

[ Add Roles and Features Wizard

DESTINATION SERVER
Mo servers are selected.

Select installation type

Before You Begin Select the installation type. You can install roles and features on a running physical computer or virtual
- machine, or on an offline virtual hard disk (VHD).

Installation Type

(® Role-based or feature-based installation
Configure a single server by adding roles, role services, and features.

) Remote Desktop Services installation
Install required role services for Virtual Desktop Infrastructure (VD) to create a virtual machine-based

or session-based desktop deployment.

| < Previous | | Mext » | Install Cancel

Asagidaki pencerede hv-nodel.serhatakinci.lab sunucusunu secerek ilerleyin.

[ Server Manager

[ Add Roles and Features Wizard

DESTIMATIOM SERVER
hv-node1.serhatakincilab

Select destination server

Before You Begin Select a server or a virtual hard disk on which to install roles and features.
(®) Select a server from the server pool

Select a virtual hard disk

Installation T

Server Pool

Filter: |

Name IP Address Operating System

1.1.1.1,192.168.35.11,192.16... Microsoft Windows Server 2012 Standard

hv-node1.serhatakincilab
hv-node serhatakincilab  1.1.1.2,192.168.35.12192.16...

Microsoft Windows Server 2012 Standard

2 Computer(s) found
This page shows servers that are running Windows Server 2012, and that have been added by using the
Add Servers command in Server Manager. Offline servers and newly-added servers from which data

collection is still incomplete are not shown.

< Previous | | Next > Install

Serhat AKINCI | IT Pro. Sayfa 28 / 125



Windows Server 2012 Hyper-V

Server Manager

Add Roles and Features Wizard

DESTIMATION SERVER

Select server roles el
X

Select one or more roles to install on the selected server,

Roles Description

) ) A Hyper-V provides the services that
nagement Jemvices you can use to create and manage
virtual machines and their resources.
Each virtual machine is a virtualized
computer system that operates in an
isolated execution environment. This
Fax Server allows you to run multiple operating
systems simultanecusly.

Server Roles

vices (Installed)

Add Roles and Features Wizard .

Add features that are required for Hyper-V?

The following tools are required to manage this feature, but do not
have to be installed on the same server.

4 Remote Server Administration Tools
4 Role Administration Tools
4 Hyper-¥ Management Tools
[Tools] Hyper-V Madule for Windows PowerShell
[Tools] Hyper-V GUI Management Tools

2 Include management tools (if applicable)

3 || Add Features Cancel

Select server roles penceresinde Hyper-V rollini sectiginizde gelen ek pencere, sunucu (izerine
Hyper-V roliine ilave olarak Hyper-V Manager yonetim ara ylizii ve PowerShell igin Hyper-V
cmdlet’lerin de yiklenmesini saglar. Tiklayarak onaylayin ve devam edin.
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Server Manager

Select features

Before You Begi

=

Installation Type

Migration
Default Stores

Confirmation

Add Roles and Features Wizard

Select one or more features to install on the selected server.

Features

[N NET Framework 3.5 Features
[ NET Framework 4.5 Features

ETF v 5 tures (Installed
I [[] Background Intelligent Transfer Service (BITS)

[[] BitLlocker Drive Encryption

[ BitLocker Metwork Unlock

[] BranchCache

[ Client for NFS

[] Data Center Bridging

[[] Enhanced Storage

[] Failover Clustering

[[] Group Policy Management

[ Ink and Handwriting Services

[[] Internet Printing Client

[] IP Address Management (IPAM) Server

[ B

£ n

DESTINATION SERVER
hv-node1.serhatakincilab

Description

.NET Framework 3.5 combines the
power of the .NET Framewerk 2.0
APls with new technologies for
building applicatiens that offer
appealing user interfaces, protect
your customers' personal identity
information, enable seamless and
secure communication, and provide
the ability to model a range of
business processes.

| < Previous | | Next =

Cancel

| Install

Yukaridaki Select features penceresinde, daha sonra yiiklenecek olan Failover Clustering bilesenini
simdiden secerek iki kere is yapmaktan kurtulabilirsiniz. Ben daha sonra nasil kurulabilecegini
gostermek adina simdilik bu pencerede se¢im yapmadan devam ediyorum.

Server Manager

Hyper-V

Before You Begin

Installation Type

Server Sglec

tion

Migration
Default Stores

Confirmation

Add Roles and Features Wizard

Hyper-V allows you to virtualize your server werkloads by running those workloads on virtual machines.
You can use virtual machines to consolidate multiple workloads on one physical server, to improve
server availability, and to increase efficiency in developing and testing software.

Things to note:

* Before you install this rele, you should identify which network connections on this server you want to

use for setting up virtual switches,

* After you install Hyper-V, you can use Hyper-V Manager to create and configure your virtual

machines.

Mare information about Hyper-V

DESTINATION SERVER
hwv-nodel.serhatakincilab

< Previous | | Next >

Install Cancel
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=] Server Manager -
= Add Roles and Features Wizard
- - DESTINATIOMN SERVER
Create Virtual Switches hw-nodet serhatakincsb

Before You Begin Virtual machines require virtual switches to communicate with other computers. After you install this

- role, you can create virtual machines and attach them to a virtual switch.

Installation Type

One virtual switch will be created for each network adapter you select. We recommend that you create
at least one virtual switch now to provide virtual machines with connectivity to a physical network. You

can add, remove, and modify your virtual switches later by using the Virtual Switch Manager.

Server selection

Network adapters:

Name Description
Virtual Swi [] iscsl Realtek PCI GEE Family Controller
Migration [ Cluster-Cross Realtek PCI GEE Family Controller
Dafault Stores [ AN Qualcomm Atheros AR8161 PCI-E Gigabit Ethernet Controller |
Confirmation () We recommend that you reserve one netwark adapter for remote access to this server. To reserve a

network adapter, do not select it for use with a virtual switch.

| < Previous | | Mext = | Install Cancel

Yukaridaki pencerede, Hyper-V platformu igcin hemen yeni bir Virtual Switch yaratabilirsiniz. Bu kisim
opsiyoneldir. Virtual Switch’leri daha sonra da olusturma sansiniz var ve ilerleyen bolimde
olusturulmak tzere bu asamada bir degisiklik yapmadan ilerleyin.

=] Server Manager -
= Add Roles and Features Wizard
. . - . DESTIMATIOM SERVER
Virtual Machine Migration Iv-node1 serhatakinilab

Before You Begin Hyper-V can be configured to send and receive live migrations of virtual machines on this server,
oE Configuring Hyper-V now enables any available network on this server to be used for live migrations. If
Installation Type you want to dedicate specific networks for live migration, use Hyper-V settings after you install the role.

[[] Allow this server to send and receive live migraticns of virtual machines

Authentication protocol
Select the protocol you want to use to authenticate live migrations.

8 Use Credential Security Support Provider (CredSSP)
This protacol is lass sacure than Ke but does not require you to set up constrained

__ delegation. To perform a live migration, you must be logged on to the source server
Migration ;
Use Kerberos

Default Stores This protacol is mere secure but requires you to set up constrained delegation in your
environment to perform tasks such as live migration when managing this server remotely

Confirmation

§. If this server will be part of a cluster, do not enakle migration now. Instead, you will configure the
server for live migration, including specifying netwerks, when you create the cluster,

< Previous | | Next > Install Cancel
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Yukaridaki pencerede, s6z konusu Host icin “Paylasimsiz Canli Aktarim - Shared-Nothing Live
Migration” gonderimlerinin kabul edilip edilmeyecegi ile ilgili secim yapabilirsiniz. Simdilik bu bolim
Gzerinde herhangi bir degisiklik yapmadan ilerleyin. Failover Cluster kurulumu ardindan
yapilandirilacak noktalardan biridir.

[ Server Manager =
= Add Roles and Features Wizard
DESTINATION SERVER
DE]CS U |t Sto re S hv-nodel serhatakincilsb
Before You Begin Hyper-V uses default locations to store virtual hard disk files and virtual machine configuration files,
7 unless you specify different locations when you create the files. You can change these default locations
Installation Type now, of you can change them later by modifying Hyper-V settings.

Default location for virtual hard disk files:

CiUsers'Public\Documents\Hyper-V\Virtual Hard Disks

Default location for virtual machine configuration files:

C\ProgramDatat Microsoft\Windows\Hyper-\

Migration

Default Stores

Confirmation

| < Previous | | Mext » | nsta Cancel

Yukaridaki pencerede, yeni sanal makine olusturma islemleri sirasinda belirtmeniz gereken sanal
makine bilesen dosyalarinin (XML, VHD/x, vb.) bulunacag dizinler ile ilgili 6n tanim yapabilirsiniz.
Boylece yeni sanal makine olusturma islemi sirasinda size dnerilen dizin olarak burada belirttiginiz
dizinler getirilir. Bu tanimlari yeni sanal makine olusturma aninda veya herhangi bir anda da
degistirme sansiniz var. Simdilik bir degisiklik yapmadan devam edin.
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Server Manager

DESTINATION SERVER

Confirm installation selections brv-noxde! serhotakindilob

Before You Begin To install the following roles, role services, or features on selected server, click Install.

Installation Typs [[] Restart the destination server automatically if required

Server Selection Opticnal features (such as administration tools) might be displayed on this page because they have
been selected automatically, If you do not want to install these optional features, click Previous to clear

Server Roles their check boxes.

Features
Hyper-¥ Hyper-V

Virtual Switchas Remote Server Administration Tools

_ . Rele Administration Teols
Rl0zation Hyper-V Management Tools

Default Stores Hyper-V Module for Windows PowerShell
Hyper-V GUI Management Tools

Export configuration settings
Specify an alternate source path

Yukaridaki pencerede Install butonu ile kurulumu baslatin.

Server Manager

DESTIMATION SERVER

Installation progress v-node serhatakineab

View installation progress

1. Feature installation
.|

A restart is pending on hv-nodel.serhatakincilab. You must restart the destination server to
finish the installation.

Hyper-V
Remote Server Administration Tools
Role Administration Tools
Hyper-V Management Tools
Hyper-V Module for Windows PowerShell
Hyper-V GUI Management Tools

You can close this wizard without interrupting running tasks. View task progress or open this

page again by clicking Notifications in the command bar, and then Task Details.

Export configuration settings

< Previous | | Next » | | Close | | Cancel

Serhat AKINCI | IT Pro. Sayfa 33 /125



Windows Server 2012 Hyper-V

Kurulumun tamamlanmasi ardindan sunucuyu restart edin.

Sunucu acildiginda artik bir Hyper-V Host durumundadir ve bir terslik yoksa sanal makineler
olusturup galistirmak igin hazirdir.

Yikleme sonrasinda kurulumu dogrulamak adina asagidaki sekilde birkag basit kontrol yapabilirsiniz.

Server Manager

@ A “ Hyper_v b {\é:}l | r Manage Tools View Help

Component Services

SERVERS Computer Management
I8 Dashboard All servers | 1 total Defragment and Optimize Drives
i Local Server Event Viewer
Filter ol B> @~
W& All Servers - Hyper-V Manager I

iSCSI Initiator

File and Storage Services P Server Name  IPvd Address Manageability] . ;
ﬁ Local Security Policy
yper- HV-NODE1  1.1.1.1,192.168.35.11,192.168.36.11 Online - Perfor ODBC Data Sources (32-bit)

ODBC Data Sources (64-bit)

Performance Monitor
Resource Monitor

Security Configuration Wizard

Services
< = System Configuration
System Information
Task Scheduler
EVENTS Windows Firewall with Advanced Security

f"” events | 33 total Windows Memoary Diagnostic

Windows PowerShell
Windows PowerShell (x86)
Windows PowerShell ISE
Windows PowerShell I1SE (x86)

Q. Services -0 -

File Action View Help

TN EEEE b m oI

o Services (Locg|| Name “ Descripticn Status Startup Type -~
L. Human Interface Device Access Enables generic input access t... Manual (Trigger Start)
% Hyper-V Data Exchange Service Provides a mechanism to exch... Manual (Trigger Start)
Lo Hyper-V Guest Shutdown Service Provides a mechanism to shut... Manual (Trigger Start)
%o Hyper-V Heartbeat Service Monitors the state of this virtu... Manual (Trigger Start)
. Hyper-V Remote Desktop Virtualization Se.. Provides a platform for comm... Manual (Trigger Start)
Lo Hyper-V Time Synchronization Service Synchronizes the system time ... Manual (Trigger Start)
E*d Hyper-V Virtual Machine Management Management service for Hype... Running  Automatic
L. Hyper-V Volume Shadow Copy Requestor  Coordinates the communicati... Manual (Trigger Start)
L2 IKE and AuthlP IPsec Keying Modules The IKEEXT service hosts thel...  Running  Automatic (Trigger Stard ™
< m >

< m > Extended )\Standard/
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HE |

= Administrator: CA\Windows\system32\cmd.exe
sMindowsssystem32 hededit

Jindows Boot Manager

identif ier

rezumenhject

opolsdisplayorder
imeout

Jindows Boot Loader

escription
locale

resumeohbject
thypervisorlauncht ype

SUWindowsssystem32 >

{hootmngr
partition=+Device“HarddisklUolume2
“~EFI“Microzof t>“Boot“hootmgfw_efi
Windows Boot Manager

en—115

{globalsettings>

Yes

{current?
{h7c65hee—-3b8f—11e2-87d8—al?BehBa?124>
{currentl

{mendiagk

3@

{current’

partition=0C:
“MWindouwsssystemi2swinload.efi

Windows Server 2012

en—US

{hootloadersettingsy
%h?cEEhfﬂ—Bth—l1&2—37d3—aﬂ9@eh3a9124}
es

Yes

Bx15HABRA?S

partition=C:

SWindows
{b?c65hee—3b8f-11e2-87dB-aB?Beh8a?124>
OptOut

Auto

Ve tabi en bilindik test yontemi icin Hyper-V Manager konsolu {izerinden yeni bir sanal makine
olusturun ve start etmeyi deneyin. Start oluyorsa, hypervisor calisiyor demektir :)

=]

File Action

35 Hyper-V Manager
=|3 HV-NODE1

Serhat AKINCI | IT Pro.

Hyper-V Manager

View Help
o= 75 d

Virtual Machines

Mame State

CPU Usage Assigned Mem

3 CLW512+5 Rurining 512 MB
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4.4.1.3. Failover Clustering Bileseni ve Yonetim Araglarinin Kurulumu

Failover Cluster kurulumu 6ncesinde Node’lar (izerinde bulunmasi gereken Failover Clustering
bilesenini HV-Node1l lzerine ylikleyin.

BILGI: Bu adimi Hyper-V roliinii kurarken karsiniza gelen Select Features penceresinde de
gerceklestirebilirdiniz.

Failover Clustering bilesenini sonradan yiklemek icin tekrar Server Manager ‘i1 a¢in ve Add roles and
features ile ilerleyin.

[ Server Manager

2k DaS h bDa rd ‘ : Manage  Tools View

Dashboard WELCOME TO SERVER MANAGER

B Local Server

ii All Servers

o Configure this local server

-1.

ile and Storage Services I

QUICK START

Add roles and features

[J

3 Add other servers to manage

WHAT'S NEW s = ,
4 Create a server group

Hide
LEARM MORE
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Server Manager

Manage Tools View

I = Add Roles and Features Wizard

DESTIMATIOM SERVER

Select installation type No serversare seleced.
Select the installation type. You can install roles and features on a running physical computer or virtual
machine, or on an offline virtual hard disk (VHD).

(@) Role-based or feature-based installation
Configure a single server by adding roles, role services, and features.

() Remote Desktop Services installation
Install required role services for Virtual Desktop Infrastructure (VDI) to create a virtual machine-based
or session-based desktop deployment.

< Previous | | Mext = Install Cancel

Server Manager

3) | r Manage  Tools View
—

' [ Add Roles and Features Wizard

DESTINATION SERVER

Select destination server bne-ncdet serhatakinci b

Select a server or a virtual hard disk on which to install roles and features.

(®) Select a server from the server pool
() Select a virtual hard disk

Server Pool

Filter: |

Mame = IP Address Operating System

hv-nodel.serhatakincidab  1.1.1.1,192.168.35.11,19... Microsoft Windows Server 2012 Standard
hw-node2.serhatakincilab  1.1.1.2,192.168.35.1219... Microsoft Windows Server 2012 Standard

2 Computer(s) found

This page shows servers that are running Windows Server 2012, and that have been added by using the
Add Servers command in Server Manager. Offline servers and newly-added servers from which data
collection is still incomplete are not shown.

< Previous | | Mext = Install Cancel
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Server Manager

Select server roles

Before You Begin
Installation Type
Server Selection

Server Roles

Features

Roles

Add Roles and Features Wizard
DESTIMATION SERVER
hv-nodel serhatakinci lab
Select one or more roles to install on the selected server.
Description
[N ctive Directory Certificate Service - ?;S?S?;;E;::;Ytgeci::te S
[ Active Directory Domain Services certification authorities and related
[] Active Directory Federation Services role services that allow you to issue
[] Active Directory Lightweight Directory Services ::::&T:g;;i:::::s =0
[] Active Directory Rights Management Services
[ Application Server
[] DHCP Server -
[] DNS Server
] Fax Server
v/| File And Storage Services (Installed)
V| Hyper-V (Installed)
] Network Policy and Access Services
] Print and Document Services
[] Remote Access
[] Remote Desktop Services 5
< Previous | | Mext = Install
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Server Manager

Manage Tools View

I =] Add Roles and Features Wizard

DESTINATION SERVER

Se | ECt fe 8 tU reS h-nodel serhatskincilab
X

Select one or more features to install on the selected server.

Features Description

~ Failover Clustering allows multiple
servers to work together to provide
high availability of server roles,
Failover Clustering is often used for
File Services, virtual machines,
database applications, and mail
applications,

Add Roles and Features Wizard

Add features that are required for Failover Clustering?

The following tools are required to manage this feature, but do not
have to be installed on the same server,

nternet P ng Clie - .
R - 4 Remote Server Administration Tools
P Address Managerr - )
- 3 4 Feature Administration Tools
< m 4 Failover Clustering Tools

[Tools] Failover Cluster Management Tools

[Tools] Failover Cluster Module for Windows PowerShe

£ m »

2 Include management tools (if applicable)

3| Add Features ‘ | Cancel ‘

Yukaridaki pencerede Failover Clustering bilesenini segin ve gelen 6nerideki ydonetim araglarini da
isaretleyerek yliklemeye devam edin.
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Server Manager

- {\:?;}l | r Manage Tools

I = Add Roles and Features Wizard

Confirm installation selections ot s o

hv-node1.serhatakincilab

e

Before You Begin To install the following roles, role services, or features on selected server, click Install.

Installation Typs

[[] Restart the destination server automatically if required

Optional features (such as administration tools) might be displayed on this page because they have

been selected automatically. If you do not want to install these optional features, click Previous to clear
their check boxes.

Falover Custerng

Remote Server Administration Tools
Feature Administration Toals

Failover Clustering Tools
Failover Cluster Management Tools

Failover Cluster Medule for Windows PowerShell

Export configuration settings
Specify an alternate source path

Next > Install Cancel

Manage Tools

I = Add Roles and Features Wizard

Installation progress P-noetsertsincist

View installation progress

o Feature installation

Installation succeeded on hv-nodel.serhatakincilab

Failover Clustering
Remote Server Administration Tools
Feature Administration Tools
Failover Clustering Tools

Failover Cluster Management Tools

Failover Cluster Module for Windows PowerShell

You can close this wizard without interrupting running tasks. View task progress or open this
(1] page again by clicking Notifications in the command bar, and then Task Details.

Export configuration settings

Next > Close Cance
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Kurulum tamamlandiginda sihirbazi kapatin.

Failover Clustering kurulumunu hizlica dogrulamak icin asagidaki iki noktayi kontrol edebilirsiniz.

o Services == -

File Action View Help

N EEEE P omon oI

. Services (Locz|| MName - Description Status Startup Type ~
5 Certificate Propagation Copies user certificates and ro...  Running  Manual
#3 Cluster Service Enables servers to work togeth... Disabled
5 CNG Key Isolation The CMNG key isclation service .., Manual (Trigger Start) »
£ S o - IIIIF I i T : l o - >

<\ m_ | > Extended } Standard /

BILGI: Heniiz ortada bir Cluster olmadidi icin Cluster Service ‘in Disabled durumda olmasi normaldir.
Durumu, Cluster kurulumu sirasinda sistem tarafindan otomatik olarak degistirilir.

Server Manager

@ - 4 Das h boa rd ‘}' | r Manage Tools View Help

Cluster-Aware Updating

Component Services

WELCOME TO SERVER MANAGER
Comper Naragemen

0 Configure this log

B Local Server

ii All Servers

Defragment and Optimize Drives

Event Viewer

&§ File and Storage Services P
B Hyper-V QUICK START

Failover Cluster Manager I
|

Ryper-V Manager
iSCSI Initiator

Add roles and fea

M

Local Security Policy
ODBC Data Sources (32-bit)
ODBC Data Sources (64-bit)

3 Add other servers

LA LTE 4  Create a serverg Performance Monitor
B Resource Monitor
Security Configuration Wizard
Services
LEARN MORE

System Configuration

System Information

Task Scheduler

DALES ARKN CEDVECD AOALIRG

4.4.1.4. Yeni External Virtual Network Olusturulmasi

UYARI: Ozellikle Clustering ortamlarinda sanal makineler ¢calistiriyorsaniz, Cluster iiyesi Node’lar
tizerinde olusturacaginiz ayni amacli sanal ag isimlerini ayni yapmaniz ¢ok énemlidir. Aksi durumda
Live Migration ve Failover gibi bazi aktarim ézellikleri saglikl calisamaz. Ornedin Cluster iiyesi Nodel
tizerinde ¢alisan sanal makine yine Nodel (izerinde olusturulmus VM-Network1 isimli external
network iyesi. llgili sanal makine bir sekilde Node2 iizerine gegerse veya gecmek isterse orada ayni
isimli (vm-network1) bir sanal ag arar. Eger yoksa, ya gecis islemi basarisiz olur ya da gegis gerceklesir
ama sanal makine herhangi bir sanal aga baglanamaz, haliyle ag lizerinde de hizmet veremez.

Simdi HV-Nodel lizerinde clustered olarak ¢alisacak sanal makinelerin dis diinya ile konusabilmesi
icin 6rnek bir External Virtual Network olusturun ve uygun olan fiziksel ag kartina baglayin.

BILGI: Fiziksel ag karti secimi icin Topoloj-1 tasarimindan destek alabilirsiniz.
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Hyper-V Manager yonetim konsolunu ve ardindan Actions bolimiinde yer alan Virtual Switch
Manager ‘1 agin. Virtual Switch Manager, Hyper-V sunucusu lzerinde yeni sanal aglar olusturmak igin
kullanabileceginiz aracglardan biridir.

= Hyper-V Manager = | = -

File Action View Help
«=| 7

=5 Hyper-V Manager Actions
HV-MODE1 Virtual Machi
- irtual Machines HV-NODE1 "

MNew 4

-

Mame State CPU Usage Assigned Memory

Lz Import Virtual Machine...

| Hyper-Y Settings...

1 Virtual Switch Manager...
Virtual 5AM Manager...

£ m

Edit Disk...
Snapshots
Inspect Disk...
No virtual machine selected. Stop Service

Remawe Server

X ®ERE

Details Refresh

Mo item selected. View ’

=

Help

Bu kigik arag Gzerinden Ug farkl tipte Virtual Switch (Network) olusturma sansiniz var.

¥ Create virtual switch

What type of wirtual switch do you want to create?

External: Bu virtual network Uyesi sanal makineler ayni host lizerinde kendi aralarinda ve host ile,
olusturulan external virtual network’tin bind edildigi (baglandigi) fiziksel ag adaptori tGzerinden ise
fiziksel switch’e bagh diger fiziksel sistemler ve Host’lar lizerindeki sanal makineler ile konusabilirler.
Eger dis diinya ile konusmasini istediginiz sanal makineler varsa, bu virtual network tipini kullanmaniz
gerekir.

Internal: Bu virtual network liyesi sanal makineler ayni host lzerindeki diger sanal makineler ve host

ile konusabilirler. Bu tipte bir virtual network olusturulurken herhangi bir fiziksel ag karti segimi
yapilmaz ¢linkii dis diinya ile iletisim yoktur. Host (izerine bu network ile konusabilecek sanal bir ag
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adaptori eklenir, sanal makineler ile host bu adaptor ve olusturulan internal virtual switch Gzerinden
iletisim kurar.

Private: Sanal makineler ayni host izerinde sadece kendi aralarinda konusabilirler. Bu tipte bir virtual
network olusturulurken herhangi bir fiziksel ag karti se¢cimi yapilmaz ¢iinki dis diinya ile iletisim
yoktur. Ayni zamanda Host ile de direkt bir iletisim s6z konusu degildir.

External tipte bir virtual switch olusturmak icin asagidaki adimlari takip edin. Bu switch daha sonra
sanal makinelerin dis diinya erisimi icin Cluster destekli olarak kullanilacak.

EE Virtual Switch Manager for HV-NODE1 \;li-

1
# Virtual Switches 4 Create virtual switch
E_','% Mew virtual network switch
: Ohal Nelwork Gelhings
[ MaC Address Range d
00-15-50-24-08-00 to 00-15-5D-2... rternal
Private

What type of virtual switch do you want to create?

3 Create Virtual Switch

Creates a virtual switch that binds to the physical network adapter so that virtual
machines can access a physical netwark.

| OK | | Cancel |

Asagidaki pencerede, ilgili external virtual switch’in iliskilendirilecegi fiziksel ag portunu segin. Bu
fiziksel ag portu tzerinden ¢ikan kablo, VM’lerin erismesini istediginiz fiziksel Switch’e takili olmali.
(Topoloji-1 ‘de yer alan Yesil Network)
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=

Virtual Switch Manager for HV-NODE1

T

#  Virtual Switches

‘:_". MNew virtual network switch

wix VM-Networkl

# Global Network Settings

oy Virtual Switch Properties

Qualcomm Atheros ARB161 P...

Mame: 1

yM-Metwork 1]

0 MAC Address Range

00-15-50-24-08-00 to 00-15-50-2

1a=-ab-2. ..

MNotes:

Connection type
What do you want to connect this virtual switch to?

®) External network:

Qualcomm Atheros ARS161 PCI-E Gigabit Ethernet Controller (NDIS 6.30) W |

2 EI!\IIDW management operating system to share this network adapter
[ ] Enable single-root If0 virtualization (SR-10V)
() Internal network

() Private netwark

VLAN ID

Remove

E@l SR-IOV can only be configured when the virtual switch is created. An external
virtual switch with SR-I0V enabled cannot be converted to an internal or private
switch,

| oK | | Cancel | | Apply |

UYARI: Clustered olarak ¢alismasini istediginiz ayni amagh sanal ag‘lari diger Node’lar (izerinde de
ayni isimle olusturmak gerektigini unutmayin.

Yukaridaki 3 numarali adim, o fiziksel ag portunun ayni zamanda Host ile paylasilip paylasiimayacagini
belirlemenizi saglayan bir ayardir. Eger secili olursa, ilgili fiziksel ag portu yeni olusturulan external
virtual switch’e bind edilir ve Gizerinden TCP/IP de dahil tiim protokoller kaldirilir. Bunun yaninda Host
Uzerine yeni bir sanal ag portu eklenir, varsa eski TCP/IP bilgisi buraya aktarilir ve olusturulan yeni
external virtual network’e lye yapilir.

LAM

i5C5l

Cluster-Cross

wvEthernet (VM-Metwark1)

=) =) &

==

Boylece Host, ilgili external virtual network’e yeni sanal port yardimiyla erismeye devam eder.
Ozellikle fiziksel ag port sayisinin az oldugu yapilarda tercih edilebilecek bir ézelliktir. Daha istikrarli
ve performansli ortamlar igin izerinde external virtual network olusturulacak fiziksel ag kartlarinin
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mimkunse Host ile paylasilmadan, atanmis bir sekilde kullanilmasi tavsiye edilir. VM-Network1 ‘in
yukaridaki yapilandirmasi da bu sekildedir.

Yapilandirma sirasinda o fiziksel ag karti Gzerindeki iletisiminde gecici bir kesinti olabilecegini bildiren
uyarlyl onaylayin ve olusturma islemini tamamlayin.

[] Please don't ask me again | Yes | | MNo |

Apply Networking Changes -

Pending changes may disrupt network
connectivity

This computer may lose its network connection while
the changes are applied. This may affect any network
operations in progress. These changes also may
overwrite some static changes. If that happens, you
must reapply the static changes to restore network
connectivity. Do you want to continue?

VM-Networkl isimli external virtual network olustuktan sonra Host lizerinde bind edilen fiziksel ag
portunun 6zelliklerine bakarsaniz herhangi bir IP adresi olmadigini, hatta TCP/IP ve diger tim
protokollerin devre disi kaldigini, sadece Hyper-V Extensible Virtual Switch protokoliin ¢calistigini

goreceksiniz.

It}
™

VM1 Status =

General

Connectio
IPv4C
IPvE C
Media 3
Duratio

Speed:

Det3

Activity

Packetd

'5' Props

U
™

VM1 Properties

Networking | Sharing

Connect using:

¥ Qualcomm Atheros ARB161 PCI-E Gigabit Ethemet Cortro

This connection uses the following tems:

| S File and Printer Sharing for Microsoft Networks

i Hyper-\ Bxtengible Virtual Switch

[ s Microsoft Network Adapter Multiplesor Protocal
[ - Link-Layer Topology Discovery Mapper /0 Driver
[ s Link-Layer Topology Discovery Responder

[ s Intemet Protocol Version 6 (TCP/IPvE)

[ s Intemet Protocol Version 4 (TCP/IPv4) W
< m >
Ingtall... | | Uningtall | Properties
Description
Allows your computer to access resources on a Microsoft
netwark.
oK || Cancel

Bu normal bir davranistir.

HV-Nodel lzerinde VM-Networkl adinda yeni external virtual network olusturma islemi

tamamlandi.
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4.4.1.5. iSCSI Initiator Ayarlan

iSCSI Initiator istemcisi Windows Server 2012 icerisinde yerlesik olarak gelir ve ¢alistigi isletim
sistemini ag Gizerinden iSCSI tabanl depolama alanlarina (iSCSI Target Server) eristirmek icin destek
saglar. iSCSI Initiator ‘da yapilacak birkag diizenleme ardindan ag (izerinde hizmet veren iSCSI Storage
Uzerindeki alanlara erisim saglanabilir.

Dokimanin bu asamasinda yapaniz gereken sey, iSCSI Initiator istemcisini uyandirdiktan sonra
Gzerine gerekli bilgileri girerek HV-Node1'in iSCSI Target Server ‘a (net-storage) ulasmasini ve kendini
tanitmasini saglamaktir.

BILGI: Aslina bakarsaniz Windows Server 2012 iSCSI Target servisi icin bu fazladan bir adimdir ve ilk
tanitma islemini AD liyesi iSCSI Target Server (izerinden de yapabilirsiniz. (IQN’lerin discover edilmesi
veya IQN yerine ip, mac, dns name kullanilmasi gibi) Ama dokiimanin farkli marka iSCSI Target
yazilimlari veya donanimsal iSCSI cihazlarini ile de értiisebilmesi icin bu yéntem tercih edilmis ve
agiklanmistir.

Asagidaki adimlari takip edin.
Control Panel igerisinden iSCSI Initiator client ’1 baslatin.

5= All Control Panel ltems I;Ii-

T ||:h_E| ¥ Cont.. » All Control Panel lte... » v | | Search Control Panel o |

Adjust your computer’s settings Viewby: Largeicons =

Fonts Internet Options

&!-., ISCSI Initiator «&» Keyboard _
fq? Language j Mouse

re
o 5

rfetwclrk and Sharing [=] Notification Area lcons ”

Bir kereye mahsus olarak gelen ve Microsoft iSCSI servisini otomatik baslayacak sekilde ayarlayacak
olan asagidaki uyariyi onaylayin.

Microsoft iSCSI -

The Microsoft iSC5l service is net running. The service is required to be started for
i5C5 to function correctly. To start the service now and have the service start
automatically each time the computer restarts, click the Yes button.

Yes Mo
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iSCSI Initiator Uzerinde Discover tabina gidin ve Discover Portal butonu ile iSCSI Target Server ‘in
(net-storage.serhatakinci.lab) iSCSI networkiine bakan ip adresini (veya o ip adresine isaret eden dns

name’i) girin. (Topology-1 ‘de Turuncu Network)

Serhat AKINCI | IT Pro.

iSCSI Initiator Properties 25
Targets | Discovery |Fa1.-'orite Targets | Volumes and Devices | RADIUS I Configuration |
Target portals
The system will look for Targets on following portals: | Refresh |
Address Port Adapter IP address
) 1| Discover Portal...
Discover Target Portal - |
Remaove
Enter the IP address or DMS name and port number of the portal you
want to add,
To change the default settings of the discovery of the target portal, dick
the Advanced button.
Refresh
IP address or DNS name: Port: (Default is 3260.)
| 192.168.36.10] 2 | | 3260 |
3[oc | [ cana
To add an iSMS server, dick Add Server., | Add Server...
To remove an iSNS server, select the server above and T—
then dick Remove. .
More about Discovery and iSMS
QK | | Cancel Apply
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Ardindan asagidaki gibi Target portals altinda yerini almall.

15CSI Initiator Properties .
Targets | Discovery |Fa‘mrite Targets | Volumes and Devices | RADILS | Configuration |
Target portals
The system will look for Targets on following portals: | Refresh |
Address Port Adapter IF address
192,168, 36,10 3260 Default Default
To add a target portal, dick Discover Portal. | Discover Portal. .. |
To remove a target portal, select the address above and R
then dick Remowve. | Smove |

BILGI: EGer bu adimda erisim saglayamiyorsaniz iSCSI Target Server iizerindeki iSCSI Target servisini,
Windows Firewall’u ve 3260 portunu kontrol edin.

Bu adim sonrasinda hv-nodel.serhatakinci.lab sunucusu net-storage.serhatakinci.lab lizerindeki iSCSI
Target servisine erismis ve istekte bulunarak bir noktada kendini tanitmis (IQN’ini bildirmis) olur.
Ancak heniiz Net-Storage sunucusu iSCSI i¢in HV-Nodel’i tanimiyor. Birazdan Net-Storage Uzerinde

bu sunuculari (IQN’leri) bir Target altinda toplayip diskler baglayacagz.

HV-Nodel lizerinde iSCSI Initiator istemcisinde simdilik yapilmasi gereken baska bir sey yok.

4.4.2. HV-Node2 Temel Yapilandirma Adimlari (PowerShell Tabanl)

BILGI: Yapilandirma tecriibenizi arttirmak adina bu béliimde yer alan kurulum ve temel yapilandirma
adimlari agirhkli olarak PowerShell lizerinden gergeklestirilecektir. Ayni adimlari GUI lizerinden de
gerceklestirme sansina sahipsiniz. (bir 6nceki béliimde oldugu gibi)

Failover Cluster kurulumu 6ncesinde HV-Node2 ‘yi PowerShell destekli olarak hazirlamak igin
asagidaki adimlari gerceklestirin.

4.4.2.1. Ag Baglantilari ve TCP/IP Ayarlari

HV-Node2 tzerindeki ag baglantilari icin TCP/IP tanimlarini asagidaki 6rnekleri referans alarak
giincelleyin. Orneklerde kirmizi ile not diisiilen network isimleri Topoloji-1 diyagraminda da yer
almaktadir. Takildiginiz noktalarda kontrol edebilirsiniz.
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HV-Node2 igin TCP/IP bilgileri:

1T |l_-@ » Control Panel » Metwork and Internet » MNetwork Connections

IPv4 Address

IPv4 Subnet Mask

|Pv4 Default Gateway
IPv4 DNS Server

IPv4 WINS Server
MetBIOS over Tepip En...
Link4ocal IPv6 Address
|PvE Default Gateway
IPv6 DNS Server

Activity

Bytes:

192.168.35.12 Domain/Mgmt
255.255.255.0 (Mavi) Network
192.168.35.254
192.168.35.1

Yes
feB0:dch4:7466:3644: 30/ %12

Activity

Bytes:

IPv4 Address

IPv4 Subnet Mask

|Pv4 Default Gateway
IPv4 DNS Server

IPv4 WINS Server
MetBIOS over Tepip En...

Organize *  Disable this network device  Diagnose this connection  Rename this connection  View status of this connection  Change settings of this connection
MName Status Device Name Connectivity MNetwork Category Cwner Type
@ LAN serhatakinci.lab Qualcomm Atheros ARB161 PCI-E Gigab... Internet access Dornain network Systemn LAN or High-5peed Intel
@ iSCSI Unidentified network  Realtek PCI GBE Family Controller Mo Internet access  Public network Systemn LAM or High-5peed Intel
@ Cluster-Cross  Unidentified network  Realtek PC| GBE Family Controller #2 Mo Internet access  Public network System LAM or High-5peed Intel
@ VM1 Unidentified network  Qualcomm Atheros AR8161 PCI-E Gigab... Mo Internet access  Public network System LAM or High-5Speed Intel
] LAN Status X ] iSCSI Status x
General General
Connectio } ] Connectiol
Pvac Network Connection Details: pyacl Metwork Connection Details:
pusc| | Freeety : Nakic Puscd | Propety Value
Media Connection-specic DN... di Connection-specific DN...
Description Qualcomm Atheros AREB151 PCI-E Gigabil Media Description Realtek PCI GBE Family Cortroller #2
Duratid | Physical Address 90-28-34-37C3-10 Duraticl| | pysical Address 80-1F-02-30-3E-26
Speed:| | DHCP Enabled No Speed DHCP Enabled No

192.168.36.12
255.255.255.0

iSCSI (Turuncu) Network

Yes

] Cluster-Cross Status x| m VM1 Status -‘
General General
Connectio Connectio
Fvac Network Connection Details: Pvac| Network Connection Details:
PVE G Property Value PvE Cf Property Value
Media Connection-specific DN... Media ¢ Connection-specific DN...
Durati Description Realtek PCI GBE Family Controller Durat Description Qualcomm Atheros ARS161 PCI-E Gigabil
Physical Address 80-1F-02-30-3D-D6 AN | Physical Address 90-26-34-5B-5E-04
Speed DHCP Enabled No Speed DHCP Enabled Yes
E IPv4 Address 1112 Det IPv4 Address 169.254 218104
IPv4 Subnet Mask 255.0.00 IPv4 Subnet Mask 255.255.0.0
:E": g‘:‘:”g Galeway  Cluster heartbeat IPv4 Defauk Gateway M Network 1
v erver IPv4 DNS Server :
- - Yesil) Network olacak
Activity IPv4 WINS Server (Kirmizi) Network Activity — | |py4 WINS Server (Yesil)
MetBIOS over Tepip En...  Yes MetBIOS over Tepip En...  Yes
Linkdocal IPv6 Address  feB0:944:2ad3142:3060%13 Linkdocal IPv6 Address  fe80::61aa:e06b: 7667274514
|PvE Default Gateway |PvE Default Gateway
Packet] IPv6 DNS Servers fec:0:04ff::1%1 Packet: IPv6 DNS Server
fec:0:04ff::2%1
fec:0:04ff::3%1
Prop

BILGI: Yukaridaki gérselin yiiksek ¢éziiniirliiklii haline suradan
ulasabilirsiniz: http://www.serhatakinci.com/wp-content/uploads/mkliresim/ws2012-hv-cluster/hv-
node2-tcp-ip.jipg
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BILGI: TCP/IP ayarlarinin girisi icin GUI, PowerShell veya CMD araglarindan birini kullanabilirsiniz. Cok
temel bir konu oldugu igin nasil-yapilir adimlarina yer verilmemistir.

4.4.2.2. Hyper-V Roli, Failover Clustering Bileseni ve Yonetim Araglarinin
Kurulumu

UYARI: Bu adim éncesinde sunucu lizerinde yer alan fiziksel islemcinin donanimsal sanallastirma
ozelligine sahip oldugundan ve 6zelligin aktif oldugundan emin olun. Detaylari “Hyper-V Failover
Cluster Kurulumu lgin Gereksinimler” béliimiinde bulabilirsiniz.

HV-Node?2 lzerine Hyper-V roliinlin kurulumunu gergeklestirin. Hyper-V roli kurulumu, yonetim
araclarinin yiiklenmesi ve Failover Clustering bilesenin eklenmesi islemlerini PowerShell (izerinden

cok kolay ve toplu bir sekilde gerceklestirebilirsiniz.

Oncelikle HV-Node2 sunucusu iizerinde PowerShell aracini baslatin.

e Administrator: Windows PowerShell

rozoft Corporation. All rights reserwved.

dministrator.SERHATAKINCI> _

Asagidaki komut ile kurulum 6ncesinde Hyper-V roli ve yonetim araclarinin sunucu Gzerindeki
durumuna bakabilirsiniz.

Get-WindowsFeature Hyper-V*

X Administrator: Windows PowerShell
(C) 2012 Microsoft Corporation. All rights rezerwved.

dministrator.SERHATAKINCI= Get-WindowsFeature Hyper-V=

I able
[ ] Hyper-W GUI Management /per Available

[ 1 Hyper-V Module for Wir owershell /per 5 Available

sershadministrator.SERHATAKINCI>

Hyper-V rolli ve yonetim araglari i¢in sol tarafindaki kutucuklar bos durumda, yani bu bilesenler
sunucu lzerinde yikli degil. Bununla birlikte Install State’ler Available olarak goriinlyor, yani
kurulum i¢in uygun durumdalar.

Ek olarak tekrar ugrasmamak adina Failover Clustering bileseninin kurulumunu da yine ayni komut
icerisinde halledebilirsiniz.
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Hyper-V roll, Hyper-V yonetim araglari ve Failover Clustering bileseninin kurulumunu tek satirda

baslatmak icin asagidaki komutu calistirin.

Install-WindowsFeature Hyper-V, Hyper-V-PowerShell, Hyper-V-Tools, Failover-Clustering

ey Administrator: Windows PowerShell
oft Corporation. A1l rights r rved.
administrator.SERHATAKINCI> Get-WindowsFeature Hyper-
Name

1 Hyper-V GUI Management / :'ajlable
1 Hyper-V Module for Windows PowerShell Hype Available

SERHATAKINCI> Install-Wind Feature Hyper-V, Hyper-V-Powershell, Hyper-v- Failover-Clus|

Kurulum asagidaki gibi ilerler.

ey Administrator: Windows PowerShell

ft Corporation. A1l rights reserved.
Start Installation...
208
[0o0000000000000000000
[ 1 Hyper-V / Available

] Hyper-V GUI Management Available
1 Hyper-V Module for Win = PowersShell Available

ering

dministrator.SERHATAKINCI> Install-Wind Feature Hyper-V, Hyper-V-Pow Hyper-V- Failover-Clus

e Administrator: Windows PowerShell

J 2012 Microsoft Corporation. All rights reserwved.
administrator.SERHATAKINCI> Get-Windo eature Hyper-v=
Name
Available

] Hyper-¥V GUL Management To /] Available
] Hyper-V Module for Windc Powershell /| k Available

--V Mod. ..

RHATAKINCI> Install-WindowsFeature Hyper-V, Hyper-V-PowerShell, Hyper-V- Failover-Clus|
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Sunucuyu yeniden baslatin.

Ps C:\WUsershadministrator.SERHATAKINCI> shutdown -r -t O_

Sunucu agildiginda artik bir Hyper-V Host durumundadir. Ne kadar kolay degil mi? :) iste bu yiizden
PowerShell sistem yoneticileri icin pratik ve zaman kazandiran bir yonetim aracidir.

Kurulumlari dogrulamak icin asagidaki komutu calistirabilirsiniz.

Get-WindowsFeature Hyper-V*, Failover*

ey Administrator: Windows PowerShell
ministrator. SERHATAKINCI> Get-WindowsFeature Hyper-V=, Failover=
Install State
]| Hy /per -V Installed
Failover Clustering 4l Installed

V GUI Managemer /| Installed
[X] | Hyper-V Module for Winc Powershell / 5 Installed

dministrator.SERHATAKINCI> _

Sonuglar yukaridaki gibi olmall.

Bltin Node’lara Failover Cluster Management Console yiiklemeniz gerekmez ama eger Failover
Clustering bilesenine ek olarak bu sunucuya da Failover Cluster Management yonetim konsolunu
ylklemek isterseniz asagidaki komutu galistirin. Yonetimi tek bir sunucu lzerinden gergeklestirmeniz
de mimkiin (ayri bir management server veya daha dnce yiiklediginiz hv-nodel gibi.)

BILGI: Failover Cluster Management Console ‘u az énce yiiklediginiz Failover Clustering Feature ile
karistirmayin. Failover Clustering Feature, bu Node ‘un Cluster yapisina dahil olabilmesi icin gerekli
olan bir bilesendir ve HV-Node2 (izerine de yiiklenmesi gerekir. Failover Cluster Management Console
ise bir yénetim aracidir ve yapida tek bir noktada yiiklii olmasi teknik olarak yeterlidir.

Install-WindowsFeature RSAT-Clustering —IncludeAllSubFeature

ey Administrator: Windows PowerShell

e
012 Microsoft Corporation. A1l rights reserved.

dministrator.SERHATAKINCI= Install-WindowsFeature RSAT-Clustering -IncludeAllSubFeature

=tering Too Failover Clust...

Yikleme tamamlandiktan sonra Failover Clustering yonetim araclarinin kurulum islemini dogrulamak
icin ise asagidaki komutu kullanabilirsiniz.
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Get-WindowsFeature RSAT-Clustering*

ey Administrator: Windows PowerShell

ministrator. SERHATAKINCI> Get-WindowsFeature RSAT-Clustering=

N
R
]/ Failover Clus g 00 R:
1/ Failover C P or S50 L
r R

R

]| Failover C r
1 Failover Cluster Command Interface

Ir
Installed

ministrator.SERHATAKINCI= _

4.4.2.3. Yeni External Virtual Network Olusturulmasi

UYARI: Ozellikle Clustering ortamlarinda sanal makineler ¢alistiriyorsaniz, Cluster tiyesi Node’lar
tizerinde olusturacaginiz ayni amacli sanal ag isimlerini ayni yapmaniz ¢ok énemlidir. Aksi durumda
Live Migration ve Failover gibi aktarim ézellikleri saghkli calisamaz. Ornegin Cluster iiyesi Node1l
lizerinde ¢alisan sanal makine yine Nodel iizerinde olusturulmus VM-Network1 isimli external
network iyesi. llgili sanal makine bir sekilde Node2 iizerine gegerse veya gecmek isterse orada ayni
isimli (vm-network1) bir sanal ag arar. Eger yoksa, ya gegis islemi basarisiz olur ya da gegis yapilir
ama sanal makine herhangi bir sanal aga baglanamaz, haliyle ag lizerinde de hizmet veremez.

Simdi HV-Node?2 lizerinde de clustered olarak calisacak, HV-Nodel lizerinde daha 6nce
olusturdugunuz VM-Network1 ile ayni isim ve tipte olan, sanal makinelerin dis diinya ile
konusabilmesi icin yeni bir External Virtual Network olusturun ve uygun olan fiziksel ag kartina
baglayin. (Gerekiyor ise yine Topoloj-1 tasarimindan destek alabilirsiniz)

Bu is icin dncelikle HV-Node2 lzerindeki fiziksel ag portu listesini alin. Asagidaki komutu
kullanabilirsiniz.

Get-NetAdapter

X Administrator: Windows PowerShell
5 C: . SERHATAKINCI> Get-NetAdapter
InterfaceDescription
&5151 PCI-E Gigabi... 1 Gbps
'CI GBE Family ntroller #2 : E 3 3 1 Gbps

CI GBE Family ntroller 3 i 6 1 Gbps
Atheros ARB151 PCI-E Gigabi... 5 90-26-34 3 1 Gbps

« SERHATAKINCI= _

Interface’lerin diger detaylarini tam olarak gérebilmek isterseniz komutu format list parametresi ile
cahistirabilirsiniz.

Get-NetAdapter | fl
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ey Administrator: Windows PowerShell

ministrator.SERHATAKINCI= Get-NetAdapter | f1

Name WML
InterfaceDescription : Qualcomm Atheros ARB151 PCI-E Gigabit Ethernet Controller (
Interfacelndex

InterfaceDescription : Realtek PCI GBE Family Controller #2
InterfaceIndex ;14
Mz rESS : B0-1F-02-30-3E-2B
i B02.3
: B02.3
: Up
up

: Connected
: True

VM-Network1 isimli yeni bir external virtual network olugturmak icin asagidaki komutu kullanin.

New-VMSwitch "VM-Network1" —NetAdapterName "VM1" -AllowManagementOS Sfalse

Administrator: Windows PowerShell

BILGI: New-VMSwitch cmdlet’inin -NetAdapterName parametresi a§ karti ismi veya ad baglantisi
ismine karsilik gelirken, -AllowManagementOS Sfalse parametresi olusturulacak yeni external virtual
network’iin Host ile paylasiimasini engeller. (HV-Nodel’de oldugu gibi)

Simdi Get-VMSwitch komutu veya Hyper-V Manager konsolunda Virtual Switch Manager ‘dan
bakarsaniz yeni external virtual network’{in yer aldigini gérebilirsiniz.
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EF Hyper-V Manager L‘
File Action View Help

e 77 HE

25 Hyper-V Manager || | Actions
=& HV-NODE2 e i : [m] -
Er Virtual Switch Manager for HV-NQDE2 -
L3 :a"irtual Switches Wiy Virtual Switch Properties
T New virtual netwaork switch
% Wy VM-Networkl e
Qualcomm Atheros AR8151 P... VM-Metwork1
% Global Network Settings —
U MAC Address Range oles:
00-15-50-24-0C-00 to 00-15-5D-2... ~

Connection type
What do you want to connect this virtual switch to?

(@) External network:

|Qualc0mm Atheros ARS151 PCI-E Gigabit Ethernet Controller (NDIS £.30) w |

[] Allow management operating system to share this network adapter

O Internal network

() Private network

HV-Node2 icin VM-Network1 isminde yeni external virtual network olusturma adimi bu kadar.
4.4.2.4. iSCSI Initiator Ayarlan

Oncelikle Microsoft iSCSI servisini, server reboot sonrasinda otomatik baslayacak sekilde yapilandirin
ve ardindan baslatin. Bu is icin asagidaki iki satir komutu kullanabilirsiniz.

Set-Service -Name msiscsi -StartupType Automatic
Start-Service msiscsi

e Administrator: Windows PowerShell M

Set-5Service -Name msiscsi -StartupType Automatic
art-5Service msiscsi

administrator.SERHATAKINCI:

Genelde herhangi bir sonu¢ dénmeden komutlar islerini halleder.

Hemen arkasindan iSCSI Target Server‘i yani Net-Storage sunucusunun iSCSI portunu goésterin.

New-IscsiTargetPortal —TargetPortalAddress 192.168.36.10
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ey Administrator: Windows PowerShell
CI> Mew-IscsiTargetPortal -TargetPortalAddress 192.168.36.10

InitiatorInstanceName :
alAddress :

PS C:\Usershadministrator. SERHATAKINCI> _

BILGI: Eer aksi bir parametre vermediyseniz iSCSI Target Server ‘a erisim var sayilan olarak 3260 port
numarasi lizerinden gergeklesir.

BILGI: EGer bu adimda erisim saglayamiyorsaniz iSCSI Target Server iizerindeki iSCSI Target servisini,
Windows Firewall’u ve 3260 portunu kontrol edin.

Eger bu noktaya kadar geldiyseniz, HV-Node2’yi yapilandirma anlaminda HV-Nodel1 ile ayni seviyeye
getirmis oldunuz.

4.5. Net-Storage ve Hyper-V Host'lar icin Gelismis
Yapilandirma Adimlari

Target tanimlanmasi, iSCSI tabanl disk alanlarinin olusturulmasi, disk alanlarinin ortak erisimli sekilde
Node’lara atanmasi, Node’lar lizerinde disk alanlarinin karsilanmasi gibi islerin tamami bu boélimde
gerceklestirilir.

4.5.1. Net-Storage - iSCSI Target Service Gelismis Yapilandirma

Ortak depolama alanlari atamaniz gereken HV-Nodel ve HV-Node2 icin 6ncelikle Net-Storage
Gzerinde yeni bir iSCSI Target ve ardindan iSCSI Virtual Disk’ler olusturmaniz gerekiyor. iSCSI Target
olusturma islemini yeni iSCSI Virtual Disk olusturma isleminin bir parcasi olarak gerceklestirecegiz. Bu
nedenle simdi iSCSI Virtual Disk’leri olusturarak ilerleyin.

Olusturulmasi gereken disk sayisi 1 adet Quorum igin, 1 tane de sanal makineler i¢cin olmak (izere en
az 2'dir.

Oncelikle Cluster icerisinde Quorum yani bazi Cluster bilgilerinin duracagi ortak bolim olarak
konumlandirilacak yeni bir paylasiml disk alani olusturun.

Net-Storage Uzerinde yeni bir iSCSI Virtual Disk olusturmak icin asagidaki task > New iSCSI Virtual
Disk sihirbazini kullanabilirsiniz.
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[ Server Manager == -

Manage Tools View

g_ I5CS1 VIRTUAL DISKS

—_ Al iSCS1 virtual disks | 0 1ot
I= Servers . - :
- thereore roisctvdl| | New iSCS! Virtual Disk.. |
i Volumes Import 15CS! Virtual Disk...
H 1 To cregte an (SCSI wirtual disk, start the N
[ H Disks cn m virfual dis Ve Refresh
ﬂ Storage Pools
i) Shares

iSCSI Virtual Disk’in duracagi siiriiciiyi belirleyin. islem sonunda bu dizin icerisine, iSCSI Virtual Disk
icin belirteceginiz boyut kadar yer kaplayan VHD formatinda bir sanal disk dosyasi olusturulur.

= New iSCSI Virtual Disk Wizard = | = -

Select iSCSI virtual disk location

iSCSI Virtual Disk Location Server:
iSCsI Virtuzl Disk MName Server Name Status Cluster Role Cwner Node
net-sterage Online Not Clustered

O The list is filtered to show only servers with the i5C5I Target Server role installed.

Storage location:

) Select by valume:

Volume Free Space Capacity = File System
C: 832GB  99.5GB NTFS
E: 659GB  T63IGB NTFS

5 :> 1,000 GB 1,000 GB NTFS

The i5C5] virtual disk will be saved at WSCSIVirtualDisk on the selected volume,

(® Type a custom path:

Siiscsivirtualdiskd

< Previous Create Cancel

Topoloji-1 ‘de yer alan Net-Storage sunucusu lizerinde daha 6énceden Raid5 olarak yapilandiriimis S:
suricusl altindaki iscsivirtualdisks dizinini isaret ederek ilerliyorum. Bu siirliciiniin Raid korumasinda
ylksek hizli disklerden olusan bir gruba isaret ediyor olmasi tavsiye edilir.

Ardindan asagidaki pencerede disk’e bir isim vererek ilerleyin. Dikkat ederseniz VHD uzantisi ile
olusturulacak.
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Specify iSCSI virtual disk name

ISCSI Virtual Disk Location Name: Quorum

. Description: |Hyper-V Cluster icin cluster bilgilerinin yer alacag: ortak disk alanll
iSCSI Virtual Disk Size

Path: Shiscsivirtualdisks\Quorumavhd

|4Preuious|| Mext » | | Create || Cancel |

Disk boyutunu belirleyin. Cluster bilgisi ¢cok kiigclik boyutlarda dosyalardan olustugu icin 1GB disk alani
bircok Cluster yapisi icin yeterli bir Quorum boyutudur.

Specify iSCSI virtual disk size

iSCSI virtual Disk Location Free space: 199 GB
iSCSI Virtual Disk Name Size: 1| H
iISCSI Virtual Disk Size

ISCSI Target

|<Preuious|| Mext » | | Create || Cancel |

Henliz secebileceginiz bir iSCSI Target olmadigi icin bu asamada yeni bir tane yaratmaniz gerekiyor.
iSCSI Target "1, olusturdugunuz iSCSI Virtual Disk’lere erisecek olan Node’larin toplandigi bir grup
olarak distinebilirsiniz. Asagidaki pencerede New iSCSI target ile ilerleyin.
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Assign iSCSI target

5051 Virtuzl Disk Location Assign this iSCSI virtual disk to an existing iSCSI target or create a new target for it.
iSCSI Virtual Disk Name (U Busting iSCS| target:
€05 Virtuzl Disk Size Target Name Initiator 1Ds Description

Target Mame and Access

® New iSCSI target

Target icin bir isim verin.

Server Manager

Specify target name

iSCSI Virtual Disk Location Marme: Hv-Cluster1-Targets
iSCSI Wirtuzal Disk Name

Description: | Hv-cluster1 dyesi nade'lar bu targets group altinda yer alir.
iSCSI Virtual Disk Size

i5C5I Target

Accass Servers

<Erevious|| MNext = | | Create || Cancel
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Bir sonraki pencerede Add butonunu kullanarak sirasi ile HV-Nodel ve HV-Node2 IQN’lerini segerek
ekleyin.

= Server Manager =

e New iSCSI Virtual Disk Wizard = =] =

Specify access servers

Click Add to specify the i5CSI initiator(s) that will access this iSCSI virtual disk

Type Walue

= Add initiator ID ==

Select a method to identify the initiator:

Access Servers

() Query initiater computer for ID (not supperted on Windows
Server 2008 R2, Windows 7, or earlier):

1 2 @) Select from the initiator cache on the target server:

igqn.1991-05.com.microsofthv-node 1.serhatakincilab 3
ign.1991-05.com.micresoft:hv-node2.serhatakincilab

Learn more abof

() Enter a value for the selected type

Type: Value:

4 | OK | | Cancel

Bu ekleme islem ile her iki Node’u bir Target grup altinda toplamis oldunuz. islem bittiginde
olusturdugunuz Quorum disk alani bu gruba (haliyle gruba liye olan node’lara) atanmis olacak.

BILGI: IQN yerine DNS Name, IP Address veya MAC Address de kullanmak miimkiin. (Alt gérsel)

(® Enter a value for the selected type

Type: Value:
IQN h Browse...
QM
CMS Mame
IP Address
MAC Address ok || Cancel |

BILGI: Eger sistemleriniz Windows Server 2012 ise IQN bilgisini otomatik olarak sorgulatabilirsiniz. (Alt
gorsel)
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= Add initiator 1D =[O x |

Select a method to identify the initiator:

(® Query initiator computer for 1D {not supported on Windows
Server 2008 B2, Windows 7, or earlier):

hw-node.serhatakinc.lab

Select this object type:
|Cumputer

From this location:
|Entire Directary

Enter the object name to select (examples):
HV-NODET

Simdi asagidaki gibi goriniyor olmali.

Server Manager

Specify access servers
i5CS1 Virtuzl Disk Locztion Click Add to specify the iSCS| initiator(s) that will access this iSC5I virtual disk.

iSCSI Virtual Disk Mame Type Value
i5CS1 Virtuzl Disk Size 1GM ign.1991-05.com.microsoft:hv-nodel.serhatakinci.lab

531 Target IQMN ign.1981-05.com.microsofthv-node?.serhatakincilab

Target Mame and Access

Enzble authentication ser...

Learn more about access servers

< Previous | | Mext = | | Create
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=] Server Manager

[ New i5CS| Virtual Disk Wizard

Enable Authentication

508 Virtuzl Disk Locztion Optionally, enable the CHAP protocel to authenticate initiator connections, or enable reverse CHAP
to allow the initiator to authenticate the 1SCSI target.

[] Enable CHAP:

User name
Password:
Enable authentication ser... Confirm password:

Confirmation

[] Enable reverse CHAP:

User name:
Password:
Confirm password:

Learn more about CHAP and reverse CHAP

| < Previous | | MNext = | Create

Yukaridaki Enable Authentication penceresinde, Net-Storage sunucusu ile bu sunucudan iSCSI
hizmeti alacak olan Node’larin iletisimi dncesinde ekstra bir kimlik dogrulama 6zelligi devreye
alabilirsiniz. Bu sayede Node’lar Gizerindeki Initiator istemciler, yukarida belirteceginiz bilgiler ile
kimlik dogrulamak zorunda kalirlar ve bu glivenlik adina iyi bir seydir. Konu ile direkt alakali olmadigi
icin simdilik bu pencere lzerinde herhangi bir degisiklik yapmadan ilerleyin. Bu 6zelligi daha sonra da
devreye alabilirsiniz. Devreye aldiginiz takdirde hem iSCSI Target (Net-Storage) lizerinde, hem de
Initiators (Node’lar) Gzerinde karsilikli olarak yapilandiriimasi gerektigini unutmayin.
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Server Manager

Confirm selections

iSCSI Virtual Disk Location Confirm that the following are the correct settings, and then click Create.
iSCSI Wirtual Disk Name

iSCSI Virtual Disk Size

ISCSI VIRTUAL DISK LOCATION

Server: net-storage

i5C5l Target Cluster role: Mot Clustered

Targst Mame and Access Path: Sihisceivirtualdisks\Quorum.vhd

Access Servers ISCSI VIRTUAL DISK PROPERTIES
Enable authentication ser... Mame: Quorum

Description: Hyper-V Cluster igin cluster bilgilerinin yer alacag ortak disk alani.
Size: 1.00 GB

TARGET PROPERTIES
Mame: hv-cluster1-targets
Description: Huv-clustar Gyesi node'lar bu targets group altinda yer alir.

ACCESS SERVERS
IQN: iqn.1981-05.com.microsofthv-nodel.serhatakincilab
[o]'B iqn.1991-05.com.microsofthv-nade2 serhatakincilab

SECURITY

< Previous || Next = | | Create || Cancel

Create butonu ile olusturma islemini baslatin.

Yapilandirma asagidaki gibi tamamlanir.

Server Manager

View results

iSCSI virtual disk was created successfully.

Task Pragress Status
Create i5CS| virtual disk

Set iI5CSI virtual disk description
Create i5C5] target

Set target description

Set target access

Assign iISCSl virtual disk to targel

Completed
Completed
Completed
Completed
Completed

I
I
I
I
I
I Comipleted

< Previous | | MNext > | | Close | | Cancel
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Simdi agagidaki gibi gbriinliyor olmal.

= Server Manager

Manage Tools =

g_ ISCSI VIRTUAL DISKS

— All 5C5I virual disks | 1 tota TASKS w
I== Servers
= te el (Ew (Hw =
| Volumes = =
[ Disks Path Virtual Disk Status  Target Mame Target Status  Imitiataor ID
ﬂ Storage Pools 4 net-storage (1)

Shiscsivirtualdisks\Quorumyvhd - Mot Connected hy-chusteri-targets Mot Connected  IOM:ign.1991-05.com.microsoftd

i} Shares 1 2 3 a

m ¥

Last refreshed on 1/17/2013 3:23:24 AM
15C51 TARGETS
Siscsivirtualdisks\Quorum.vhd on net-storage TASKS «
Filter el B> A v
x
Mame Server Name  Target IQN Target Status nif

hy-chusterl-targets  net-storage ign.1991-05.com microsoftnet-storage-hy-duster]-targets-target Mot Connected 10

iSCSI yonetim deneyiminiz arttirmak adina yukaridaki yénetim konsolu hakkinda birkac kisa bilgiyi
asagida bulabilirsiniz. (Numaralar ekran goriintisu ile eslesmektedir.)

iSCSI Virtual Disks boliminde, olusturulan ve ortak paylasim amaciyla Node’lara baglanacak olan
diskler yer alir. Bunlar iSCSI Target servisinde iSCSI Virtual Disk olarak isimlendirilir.

1 - Disk’in bulundugu yol ve dosya ismidir. (haliyle disk ismi)

2 - Disk’e bir iSCSI Target grubu tarafindan o an erisim olup olmadigini gosterir.
3 - Disk’in atandigi iSCSI Target grubunun ismidir.

4 - Disk’in atandig1 iSCSI Target grubunun o anki durumunu gosterir.

iSCSI Targets bollimiinde, virtual disk’leri kullanabilmesi icin tanimlanan iSCSI Target gruplar hakkinda
bilgiler yer alir.

5 - Target ismidir.

6 - Target group icerisinde yer alan sunucularin ign bilgileridir.
7 - Target ‘in o anki durum bilgisidir.
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Ayrica iSCSI Virtual Disk igin gosterdiginiz dizine giderseniz orada bir VHD dosyasi yer aldigini
gorebilirsiniz.

L EN - iSCSIVirtualDis
“ Home Share WView
(-I - 1‘| ;v Computer » i5C51-5ources (5 iSCSIVirtualDisks
- Favorites LT3
BN Desktop —w Cuorum

4. Downloads

= Recent places

o Libraries

3 Documents

L W R

Quorum disk icin yaptiginiz olusturma islemini simdi bir kere de sanal makinelerin duracagi LUN1 igin
tekrar edin. Ve eger eklemeniz gerekiyor ise diger ilave LUN’lar icin de bu islemi tekrar edebilirsiniz.

BILGI: Bundan sonraki iSCSI Virtual Disk olusturma islemleri sirasinda iSCSI Target olusturmaniza
gerek yok. ilk adimda bir kez olusturdugunuz HV-Cluster1-Targets isimli Target ’i kullanarak devam
etmelisiniz.

Yine yonetim deneyiminiz arttirmak adina ilave iSCSI Virtual Disk olusturma islemlerini PowerShell
tizerinden gergeklestirecegiz. ikinci ve gerekiyor ise diger iSCSI Virtual Disk’leri PowerShell (izerinden
olusturmak icin asagidaki adimlari takip edin.

Net-Storage sunucusu Uzerinde PowerShell yonetim aracini agin.

Asagidaki ilk satir s:\iscsivirtualdisks altinda LUN1 isimli 200GB kapasiteli bir disk olusturur. ikinci satir
ise LUN1 isimli bu diski HV-Cluster1-Targets grubuna atar.

New-IscsiVirtualDisk s:\iscsivirtualdisks\LUN1.vhd —size 200GB
Add-IscsiVirtualDiskTargetMapping HV-Cluster1-Targets s:\iscsivirtualdisks\LUN1.vhd

ey Administrator: Windows PowerShell

shviscsivirtualdis

shadministrator. SERHATAKINCI> Add-IscsiVirtualDiskTargetMapping HV-Clusterl-Targets csivirtualdi

dministrator.SERHATAKINCI=
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Sonucunu GUI Gizerinden gorebilirsiniz.

= Server Manager

Manage Tools View

g_ I5CS1 VIRTUAL DISKS

— All I5C5I virtual disks | 2 tota TASKS w

I== Servers '

- Filter 0 = w Hl - ™

| Volumes = =

li Disks Path Virtual Disk Statuz  Target Mame Target Status mitiator ID

ﬂ Storage Pools 4 net-storage (2)

m Shiscsivirtusldisks\Quorumyvhd Mot Connected hy-clusteri-targets Mot Connected  1QM:ign.1981-05.com.microsoft

Shares s\iscsivirtuaidisks\LUN1vhd ~ MotConnected  hw-clusteri-targets Not Connected  1QN-gn.1991-05 com.microsoft

< m *
Last refreshed on 1/17/2013 3:58:44 AM
ISCS] TARGETS
shiscsivirtualdisks\LUN1.vhd on net-storage TASKS =
Filter L 5> H~ pl
Mame Server Mame Target ION Target Status nit

hy-clusteri-targets net-storage  ign.1991-05.com.microsoftnet-storage-hy-duster 1-targets-target Mot Connected 10

Sart olmamak ile birlikte ben ayni sekilde 200GB kapasiteli 3 adet iSCSI Virtual Disk daha olusturup
HV-Cluster1-Targets ‘a bagliyorum ve bu is icin asagidaki PowerShell komutlarini kullaniyorum.

New-IscsiVirtualDisk s:\iscsivirtualdisks\LUN2.vhd —size 200GB
New-IscsiVirtualDisk s:\iscsivirtualdisks\LUN3.vhd —size 200GB
New-IscsiVirtualDisk s:\iscsivirtualdisks\LUN4.vhd —size 200GB
Add-IscsiVirtualDiskTargetMapping HV-Cluster1-Targets s:\iscsivirtualdisks\LUN2.vhd
Add-IscsiVirtualDiskTargetMapping HV-Cluster1-Targets s:\iscsivirtualdisks\LUN3.vhd
Add-IscsiVirtualDiskTargetMapping HV-Cluster1-Targets s:\iscsivirtualdisks\LUN4.vhd
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[ Server Manager

Tools View

g_ iSCSI VIRTUAL DISKS

_ All 55CSI virtwal disks | 5 tota [TAss = |
I== Servers '
Volumes Filee P @~ @~ ®
Disks Path Virtual Disk Status  Target Mame Target Status  Initiator ID

Storage Pools 4 _net-storage (5)

wn

Ciscsivirtualdisks\Quorumyvhd Mot Connected hy-chusteri-targets Mot Connected  1QMNGgn.1991-05.com.microsoft
Aiscsivirtualdisks\lun vhd Mot Connected hw-chesteri-targets Mot Connected  1QMNGgn.1991-05.com. microzoft
Aiscsivirtualdisks\lun2 vhd Mot Connected hw-clusteri-targets Mot Connected  10M:gn.1991-05.com. micrasaft
iscsivirtualdisks\lunZ.vhd Mot Connected hw-clusteri-targets Mot Connected  1QMEign.1991-05.com.microsoftd
Siscsivirtualdisks\lund.vhd Mot Connected hw-clusteri-targets Mot Connected  1QM:ign.1991-05.com. micrasoft

]

[
i o]

i3]

Shares

n

1
=
]

-

%

]

< m ¥
Last refreshed on 1/17,/2013 4:01:53 AM

15CSI TARGETS ) )

iSC5] virtual disks selected: 5 | TASKS = |
Filter ] (=) - -’C_.n - v
Mame Server Mame  Target IOM Target Status nit

hy-cluster1-targets net-storage ign.1981-05.com.microsoftmet-storage-hy-dusteri-targets-target  Not Connected 10

iSCSI Target olusturma ve iSCSI Virtual Disk olusturup Target’lara atama adimlarini tamamlamis
oldunuz. Boylece Net-Storage sunucusu tarafindaki yapilandirma sireci tamamlandi. Simdi bir sonraki
bolime gecin ve Node’lar lizerine gidip diskler icin ekleme islemini tamamlayin.

4.5.2. HV-Nodel - iSCSI Initiator Gelismis Yapilandirma (GUI Tabanh)

HV-Nodel uzerinde iSCSI Initiator istemcisini yeniden agin.

=] All Control Panel ltems = | = -
T |@ v Cont.. » All Control Panel lte.. » v O | | Search Control Panel P |
Adjust your computer’s settings Viewby: Largeicons ¥
)
h Fonts Internet Options
%@ iSCSI Initiator <% Keyboard -
.
ﬁ? Language \_? Mouse
KA Network and Shari -
ap | cwerkan arng [— ] Notification Area lcons v
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Targets tabina gecin. Targets tabi ilk etapta bostur. Refresh butonuna tiklayin. Discovered Targets
bolimiine Net-Storage sunucusunun geldigini gérin. Inactive durumdadir. Segtikten sonra Connect
diyerek baglanmasini saglayin.

15CS| Initiator Properties -

Targets |IZJi5|::c:w.-'var3-I | Favorite Targets | Volumes and Devices | RADIUS | Configuration |
Quick Connect

To discover and log on to & target using a basic connection, type the IP address or
DMS name of the target and then dick Quidk Connect,

Target: | Quick Connect...

Discovered targets

1 | Refresh

MName Status
ign. 1991-05.com.microsoft:net-storage-hv-duster 1-targ... Inactive 2

To connect using advanced options, select a target and then 3

C ct

dlick Connect. | onne |
To completely disconnect a target, select the target and Di ct
then dick Disconnect, | sconne |
For target properties, induding configuration of sessions, p i
select the target and dick Properties. | e |
For configuration of devices assodated with a target, select | Devices |
the target and then dick Devices.

Mare about basic iSCSI connections and targets

Ok | | Cancel Apply

Connect butonuna tikladiktan hemen sonra gelen asagidaki kiiclik pencerede Add this connection to
the list of Favorite Targets kutucugunun segili oldugundan emin olun. Bu kutucuk, ilgili baglantiy
favoriler listesine ekler ve herhangi bir nedenden 6tiirli baglanti kesilirse (ag problemleri, sunucunun
yeniden baslamasi, vb.) iSCSI istemci servisinin otomatik olarak baglantiyi yeniden kurmasini saglar.
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Target name:

hn. 1991-05.com. microsoft:net-storage-hv-duster 1-targets-target

[w] Add this connection to the list of Favorite Targets.

This will make the system automatically attempt to restore the
connection every time this computer restarts.

[ ] Enable multi-path

| [ cone

OK dedikten sonra eger bir problem yoksa asagidaki gibi Connected durumda gériintyor olmall.

Targets |D-ism':.n'v.=_'|'1_ir Favorite Targets | Volumes and Devices | RADIUS | Configuration |
Quidk Connect

To discover and log on to a target using a basic connection, type the IP address or
DMS name of the target and then dick Quick Connect.

Target: | | Quidk Connect... |
Discovered targets
! fesh |
Mame

Status
ign. 1991-05.com.microsoft:net-storage-hv-duster 1-tard... Connected

Simdi daha 6nce atadiginiz diskleri gorebilmek icin yine iSCSI Initiators istemcisi Gizerinde Volumes
and Devices tabina gidin. Burada yer alan Volume List ilk etapta bostur. Auto Configure butonuna
tiklayarak daha 6nce olusturup atadiginiz iSCSI Virtual Disk’lerin eklenmesini saglayin.
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| Targets | Discovery | Favorite Targets | Volumes and Devices | RADIUS | Configuration |

If & program or service uses a particular volume or device, add that volume or device to
the list below, or didk Auto Configure to have the iSCSI initiator service automatically
configure all available devices.

This will bind the volume or device so that on system restart it is more readily available
for use by the program or service. This is only effective if the assodated target is on
the Fawvorite Targets List.

YVolume List:

Volume fmount peintfdevice

WP\scsizdisk&ven_msftiprod_virtual_hd#181c12134480 80000002 {53f56307-b6bf-...
WP \scsizdisk&ven_msftiprod_virtual_hd#181c1213448080000012{53f56307-b6bf-...
\\P\scsi#disk@ven_msftiprod_virtual_hd#181c121344808000002:£{53f55307-b6bf-...
\\Piscsi#diskBven_msftiprod_virtual_hd#181c121344808000003£{53f56307-b6bf-...
WP\scsizdisk@ven_msftiprod_virtual_hd#181c12134480 80000042 {53f56307-b6bf-...

To automatically configure all available devices, didk Auto
Configure,

To add a specific device, dick Add.

To remove a device, select the device and then didk
Remove,

To immediately remove all devices, dick Clear.

More about Volumes and Devices

OK diyerek iSCSI Initiator’i kapatin.

Diskmgmt.msc ‘den baktiginizda eklediginiz disklerin geldigini gorebilirsiniz.
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Ll Disk Management = | = -

File Action View Help
o= T & E

Yolume | Layout | Type File System | Status | Capacity | Fi
= Simple Basic Healthy (R... 300 MB 3
= Simple Basic Healthy (E... 99 MB o
() Simple Basic MTFS Healthy (B... 931.00 GB i)
£ m b
]
ey
“#/Disk 1 I
Unknown
1.00 GB 1.00 GB
Offline Ui Unallocated
Help
“@IDisk 2 I
Unknown
199,88 GB 199,87 GB
Offline i Unallocated
Help
“3Disk 3 e
Unknown =
199,88 GB 199.87 GB
Offline i Unallocated
Help
“@IDisk 4 I
Unknown
149,28 GB 199.87 GB
Offline (i Unallocated
Help
“@IDisk 5 e
Unknown
199,88 GB 199.87 GB
Mffline (i hd

B Unallocated W Primary partition

Bu disklerin Offline ve Unknown olarak gériinmesi normaldir. Simdilik herhangi bir islem yapmadan
bu sekilde birakin.

4.5.3. HV-Node2 - iSCSI Initiator Gelismis Yapilandirma (PowerShell
Tabanl)

BILGI: Bu béliimde HV-Node?2 iizerindeki iSCSI Initiator gelismis yapilandirma adimlari PowerShell
destekli olarak gerceklestirilir.
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HV-Node?2 lzerinde PowerShell yonetim aracini agin ve sirayla asagidaki komutlari calistirin.

Get-IscsiTargetPortal | Update-IscsiTargetPortal
Get-IscsiTarget

Get-IscsiTarget | Connect-IscsiTarget -IsPersistent Strue
Get-iSCSISession | Get-Disk

£

Adrministrator: Windows PowerShell

ta Update-I2caTargetPorta

P

INC - 5 C cs1Target -Isfersistent Strue

ode?. serhatakinci. lab

age-hv-clusterl-targets

Calistirdiginiz komutlarin yaptigi isler kisaca soyle:

1 - iSCSI Target portal olarak daha 6nce belirttiginiz bilgiyi giinceller. (GUI Gizerinden yapilan Refresh
islemi)

2 - iSCSI Target durumunu gosterir. Target bilgisi vardir, ancak baglh degildir.

3 - iSCSI Target ‘a baglanti gergeklestirir ve kalici olmasi adina favori baglanti olarak isaretler. (GUI
Uzerinden yapilan Connect islemi)

4 — Atanmis olan diskleri alir. (GUI Gizerinden yapilan Auto Configure islemi)

Ardindan Get-Disk ile baktiginizda atadiginiz disklerin geldigini gérebilirsiniz. (diskmgmt.msc ‘de
oldugu gibi)
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ey Administrator: Windows PowerShell
Get- <

A Device Online
Device Offline
Device offline
Device offline
) Device offline
FT Virtual HD Device offline

ministrator. SERHATAKINCI> _

HV-Node2 lzerindeki iSCSI Initiator gelismis yapilandirma adimlari bu kadar.

Bu asamalardan sonra Net-Storage Uzerindeki iSCSI yonetim konsoluna baktiginizda disk ve target
durumlarinin asagidaki gibi degismis oldugunu géreceksiniz.

= Server Manager == -
Tools
g_ iSCS1 VIRTUAL DISKS -
— Al i irtual disks | 5 t TASES w
I Servers
A Filte L Ev FH~ v
| Volumes :
[ H Disks Paith Virtual Disk Target Status nitiator I
ﬂ Storage Pools
m -chuster]-tanget I0M:ign.1991-05.com micresoft]
Shares Shiscsivirtualdisks\lun3.vhd Connected hy-clusteri-target] Connected IQM:ign.1981-05.com.microsoft
iISCSI Sdiscsivirtualdisks\lun.vhd Connected hy-clusteri-target] Connected IQMign.1991.05. com.microzoft
Shiscsivirtualdisks\Quorumyid  Connected hv-clusteri-target] Connected I0MN-ign.1981-05.com.micresoft
; Shiscsivirtualdisks\lund.vhd Connected hy-clusteri-target] Connected IQM:ign.1981-05.com.microsoft
n
Laz on 1 1
TASKS -
Filte 0 -"E:E"- - H v w
hy-chesterl-targets net-storage  ign.1991-05.com.microsoftmet-storage-hw-dusterl-targets=-target  Connected
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4.6. Hyper-V Failover Cluster Kurulumu

Grafik ara yizl ve komut satiri araglari olmak tizere iki sekilde de Failover Cluster kurulumunu
gerceklestirebilirsiniz.

BILGI: Hyper-V Failover Cluster kurulumunu, Cluster iiyesi olacak Node’lardan herhangi biri iizerinden
veya Failover Clustering yonetim araglarinin yiikli oldugu herhangi bir sunucu lizerinden
baslatabilirsiniz.

4.6.1. On Hazirlik

BILGI: NTFS partition olusturulmasini amaglayan On Hazirlik asamasi opsiyoneldir ve Failover Cluster
kurulumu ardindan da gergeklestirilebilir. Az sonra gergeklestireceginiz Validate Cluster Configuration
adiminda gegerli bir disk olmadigi uyarisi almamak igin NTFS partition olusturma isini bu asamada
gerceklestirmeyi tercih edebilirsiniz.

BILGI: Hyper-V Failover Cluster kurulum siirecinde Node’lar iizerine atanmis bir disk alani olmak
zorunda degildir. Disk atama ve NTFS partition olusturma islemini Failover Cluster kurulumdan sonra
da gerceklestirebilirsiniz.

HV-Nodel veya HV-Node2 lizerinde oturum acin ve diskmgmt.msc ‘ye gidin. Daha 6nce iSCSI olarak
atadiginiz, heniz bicimlendirilmemis ve offline durumdaki disk alanlarina sag tus yaparak Online

duruma getirin.

UYARI: Bu islemi sadece bir Node (izerinden ve bir kez gerceklestirin.
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= Disk Management - o x|

File Action View Help
&= = HE E

Yolume | Layout | Type File System | Status | Capacity | Fi
= Simple Basic Healthy (R... 300 MB 3
(== Simple Basic Healthy (E... 99 ME O
() Simple Basic MTFS Healthy (B... 931.00 GE o
< m »
|
Lal
“@Disk 1 I
Unknown
1.00

Offlin
Help

Online

Sl )T Properties

Help

“@Disk 3 .

Unknown
199,88 GB 199,87 GB
Cffline i Unallocated

Help 3

iz Disk 4
Unknown
199.88 GEB 199.87 GB

Offline i Unallocated

Help 4

“Z/Disk 5
Unknown

199.38 GB 5 |199.87 GB
Mfline [

B Unallocated W Primary partition

Ardindan asagidaki gibi butiin disk’leri Initialize edin ve bu sirada Partition Style olarak GPT segin.
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bl Disk Management - |afx]

File Action View Help
= 7|

Volume | Layout | Type File System | Status | Capacity | Fi
= Simple Basic Healthy (R... 300 MB 3
[ Simple Basic Healthy (E... 9% ME o
() Simple Basic MNTFS Healthy (B... 931.00 GB &
< m >
i
™y
“#Disk 1
Unknown
1.00 GB — :
Mat Initialibed | Initialize Disk |
Help Dffline
3 Disk 2 Properties H Initialize Disk .
Unknown Hel
199.28 GB ____EI__“_ S *You must intialize a disk before Logical Disk Manager can access it.
Mot Initialized Unallocated Select disks:
e [w: Cliske 1
Disk: 2
#Disk 3 I Disk3 2
Ll Disk 4
Unknown Disk 5
199.32 GB 199.87 GB -
Mot Initialized Unallocated Use the following partition style for the selected disks:
e () MBR (Master Boot Record) 3
| ® GPT (GUID Parttion Table) |
“TIDisk 4 I
Unknown Mote: The GPT partition style is not recognized by all previous versions of
199.88 GB 149,87 GB Windows.
Mot Initialized Unallocated
Help 4 ok |[ cance
“2IDisk 5 I
Unknown
199.88 GB 149,87 GB
Mot Initialized hd
B Unazllocated [l Primary partition

Ardindan her bir Unallocated alan Uzerinde birer adet NTFS partition olusturun ve rastgele surici
harfleri atayin. isterseniz label’lar da vererek daha anlamli gériinmelerini saglayabilirsiniz.

Son durumda HV-Nodel (izerinde asagidaki gibi goriintiyor olmali.
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= Disk Management I;li-
File Acticn View Help
e B HE B &
Yolume | Layout | Type File System | Status | Capacity | Free Spa.| ~
(== Simple Basic Healthy (R... 300 ME 300 ME
(=] Simple Basic Healthy (E.. 99 ME 29 MB
() Simple Basic MTFS Healthy (B... 931.00 GBE 674,99 GE v
£ m >
i
L)
L Disk 1 -
Basic Quorum ()
QQZIMB 990 MB NTFS
Online Healthy (Primary Partition)
4Disk 2 I
Basic vm5Storagel (M:)
199..88 GE 199,87 GB MTF5
Online Healthy (Primary Partition)
4Disk 3 I
Basic vmStorage? (M:)
199..88 GE 199.87 GB MTFS =
Online Healthy (Primary Partition] -
LDisk 4 I
Basic vmStorage3 (0:)
199.88 GB 1%9.87 GB NTFS
Online Healthy (Primary Partition)
L4Disk 5 I
Basic vm5toraged (P:)
199..88 GE 199,87 GB MTF5
Online Healthy (Primary Partition)
A
B Unallocated Wl Primary partition

UYARI: Bu islemi sadece bir Node (izerinden ve bir kere gergeklestirmeniz gerektigini unutmayin.

Diskler HV-Node1 Gzerinde online ve partition’lar gériinir durumdayken, HV-Node?2 Uzerinde hala
offline durumdadir.

HV-Nodel ve HV-Node2 diskmgmt.msc karsilastirmasi ise asagidaki gibidir.
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HV-Node1
= Disk Management I;li-

File Action View Help

e o HE D& E

Volume | Layout | Type File System | Status | Capacity | Free Spa. ~
=] Simple Basic Healthy (R... 300 MB 300 MB
=] Simple Basic Healthy (E... %% ME %9 MB
= () Simple Basic MTFS Healthy (B... 931.00 GE £74.99 GE ~
< m >
i
oy
4 Disk 1 I
Basic Quorum Q)
992 MBE 990 MB MTFS
Online Healthy (Primary Partition)
L4 Disk 2 -
Basic vmStorage1 (M:)
199.88 GB 199.87 GB NTFS
Online Healthy (Primary Partition)

4 Disk 3 .

Basic vmStorage? (N:)

199.22 GB 199,87 GB MTFS =
Online Healthy (Primary Partition) -
LDisk 4 .

Basic vmStoraged (0:)

199.22 GB 199,87 GB MTFS

Online Healthy (Primary Partition)

4Disk 5 .

Basic vmStoraged (P:)

199.22 GB 199,87 GB MTFS

Online Healthy (Primary Partition)

B Unallocated W Primary partition
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HV-Node2

Lol Disk Management - I:'-
File Action View Help
o @ HE B
Volume | Layout | Type File System | Status | Capacity | Free Spa.
= Simple Basic Healthy (R... 300MEB 300 MB
(=1 Simple Basic Healthy (E.. 9% MB 29 MB
() Simple Basic MTFS Healthy (B... 931.00 GE 904.76 Gl
< m >
i
L)
“3IDisk 1 .
Basic
992 MB 990 MEB
Offline i
“@IDisk 2 -
Basic
199.88 GB 199.87 GB
Offline . i
Help
“@Disk 3 | _
Basic =
199.88 GB 199.87 GB
Offline i
Help
“@IDisk 4 |
Basic
199.83 GB 199,87 GE
Offline .1
Help
“@IDisk 5 -
Basic
199,82 GB 199,27 GB v
| Unallocated B Frimary partition
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4.6.2. Kurulum

Windows Server 2012 Hyper-V Failover Cluster kurulumu bu boliimde gerceklestiriimektedir. GUI
veya PowerShell yontemlerinden birini tercih ederek ilerleyin.

4.6.2.1. Hyper-V Failover Cluster Kurulum Adimlari (GUI Destekli)
Hyper-V Failover Cluster kurulumunu GUI destegi ile tamamlamak i¢in asagidaki adimlari takip edin.
Failover Cluster Manager ydonetim konsolunu agin.

Asagidaki lic nokta Gzerinden de ayni Create Cluster kurulum sihirbazini baslatabilirsiniz.

= Failover Cluster Manager \;‘i-

File Acticn View Help

= = BE

Validate Configuration... .
Fs
Create Clust over clusters, validate hardware for potential failover clusters, and perform Failover Cluster Mana...
reate LIuster.. ion changes to your failover clusters. j@ Validate Configuration...
Connect to Cluster, !
:’531 Create Cluster...
View .
:%1 Connect te Cluster...
Refresh independent computers that work together to increa View »
p . erver roles. clustered servers (called nodes) are conn physical
roperties software. f one e nodes fails, another node bege o provide services (@ il Refresh
2!
Hel h as failover). —
=P B Properties
~ Clusters [ Help
« Management =
To begin to use failover clustering®first validate your hardware configuration, and then create a
cluster. Afterthese steps are plete, you can manage the cluster. Manaaging a cluster can
include migrating services and applications to it from a cluster unning Windows Server 2012,
Windows Server 2008 R2,6r Windows Server 2008.
@ Validate Corfi E Understanding cluster validation tests
E] Create Cluster... E Creating a failover cluster or adding a
cluster node
E] Connect to Cluster... E Managing a failover cluster
E Migrating services and applications frc
cluster
4 More Information
E Eailover cluster topics on the Web
2. Failover cluster communities on the Weh hd
< mn > < m >

This action launches a wizard that will guide you through the process of creating a new cluster,
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A Create Cluster Wizard -

%%a.i Before You Begin
i £

Thig wizard creates a cluster, which is a set of servers that wonk together to increase the availability of
Select Servers clustered roles. If one of the servers fails, another server begins hosting the clustered roles (3 process
known as failover).
Walidation Waming
Before you run this wizard, we strongly recommend that you run the Validate a Configuration Wizard to

Access Point for ensure that your hardware and hardware settings are compatible with failover clustering.
Administering the
Cluster Microsoft supports a cluster solution only if the complete configurstion (servers, netwark, and storage) can

pass all tests in the Validate a Corfiguration Wizard. In addition, all hardware components in the cluster

e solution must be "Certified for Windows Server 2012

Creating New Cluster
- You must be a local administrator on each of the servers that you want to include in the cluster.
ummary

To continue, click Mexdt.

Mare about Microsoft support of cluster solutions that have passed validation tests

[] Do not show this page again

[ MNet> || Cancal

Asagidaki pencerede Cluster lyesi olacak Hyper-V Host isimlerini girin ve onaylayin.

-2 Create Cluster Wizard

%j Select Servers
i o

Before You Begin

Add the names of all the servers that you want to have in the cluster. You must add at least one server.

Validation Waming 1
Access Point for Enter server name: | | Browse... |
Administering the

Cluster Selected servers:

Corfirmation

Creating New Cluster

Summary Select Computers
Select this object type:
|Comp|.rters | | Object Types... |
From this location:
|sema13|dnd.lab | | Locations. .. |

Enter the object names to select (examples):

HV-NODET: HV-NODEZ Check Names
2 3

4ok ] (oo ]
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Asagidaki gibi gbriinlyorsa ilerleyin.

&

Before You Begin
Walidation ¥Waming
Access Point for
Administering the
Clugter

Confimation
Creating Mew Cluster

Summary

ﬁi Select Servers
i F

Add the names of all the servers that you want to have in the cluster. You must add at least one server.

Enter server name:

Selected servers:

Create Cluster Wizard

|| | | Browse...

hv-node1 serhatakinci lab
hv-node? serhatakinci lab

Cancel |

| < Previous | | Meat >

Uye yapmak istediginiz Node’lar icin daha dnce bir dogrulama (6n kontrol) yapilmadiysa (ki sistemler
yeni oldugu icin heniiz yapilmadi) asagidaki pencerede kurulum éncesinde bir dogrulama yapilmasi
onerilir. Bu dogrulama, Node’larin Cluster gereksinimlerini ne dlglide karsiladigini gormek adina

mantikh bir segimdir ve

gerceklestirin.

=

Before You Begin

Select Servers

Validation Waming
Access Point for
Administering the
Clugter

Confirmation
Creating Mew Cluster

Summary

%i Validation Waming
i F

Create Cluster Wizard

For the servers you selected for this cluster, the reports from cluster configuration validation tests
appear to be missing or incomplete. Microsoft supports a cluster solution only if the complete
corfiguration (servers, network and storage) can pass all the tests in the Validate a Corfiguration
wizand.

Y

Do you want to run configuration validation tests before continuing?

@ Tes. When | click Nest, un configuration validation tests, and then retum to the process of creating
"~ the cluster.

~ No. | do not require support from Microsoft for this cluster, and therefore do not want to run the
= validation tests. When | click. Next, continue creating the cluster.

More about Microsoft support of cluster solutions that have passed validation tests

< Previous | | Mexd = Cancel
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ﬁ Before You Begin

Before You Begin This wizard runs validation tests to determine whether this configuration of servers and attached storage is
Testing Optione set up comectly to support failover. A cluster solution is supported by Microsoft only if the complete

g canfiguration (servers, netwark, and storage) passes all tests in this wizard. In addition, all hardware
Corfimation components in the cluster solution must be "Certified for Windows Server 2012".
Validating You must be a local administrator on each of the servers that you want to validate.

Summary To continue, click Next.

Mare about preparing your hardware for validation
Maore about cluster validation tests

[] Do not show this page again

Bu asamada tim testleri gergeklestirin. (asagidaki pencere)

ﬁ Testing Options

Before You Begin Choose between running all tests or running selected tests.

Testing Options The tests examine the Cluster Configuration, Hyper-V Configuration. Invertery, Metwork, Storage, and
Corfirmation System Configuration.

Validating Microsoft supports a cluster solution only i the complete corfiguration (servers, networls, and storage) can

pass all tests in this wizard. In addition, all hardware components in the cluster solution must be "Cerified
Summary for Windows Server 2012."

(® Run all tests (recommended)

() Run only tests | select

Mare about cluster validation tests
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ﬁ{lﬂnﬁmﬂﬂiﬂn

Before You Begin You are ready to start validation.
Tesing Optam= Please confim that the following settings are comect:

Corfirmation
Validating hv-nodel.serhatakinci.lab
Summany hwv-node2.serhatakinci.lab

List Information About Servers Running Hyper-v Hyper-V Configuration

Validate Compatibility of Virtual Fibre Channel SANs Hyper-\V Configuration
for Hyper-v

Validate Hyper-V Memory Resource Pool Hyper-V Configuration
Compatibility

To continue, click Mext.
Mare about cluster validation tests

Test asamasi asagidaki gibi ilerler.

ﬁ Validating

Before You Begin The following validation tests are running. Depending on the test selection, this may take a significant
amount of time.
Testing Options

Confirmation

Progress Test Resuft
100% List Fibre Channel Host Bus Adapters The test passed.

VValidating 100% List iSC51 Host Bus Adapters The test passed.

100% List SAS Host Bus Adapters The test passed.

100% List BIOS Irformation The test passed.

100% List Environment Variables Gathering data about
List Memary Information Pending...
List Operating System Information Pending...
List Plug and Play Devices Pending...

|}

Gathering data about node hv-node? serhatakinci lab .

Tamamlandiginda Uretilen detayli raporu gérmek icin View Report butonunu kullanabilirsiniz.
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& Validate a Configuration Wizard =
-
ﬁ Summary

Before You Begin Testing has completed successfully and the configuration is suitable for clustering.

Select Servers ora
Cluster

Testing Options

Failover Cluster Validation Report ~

Confirmation
Validating
Node: hv-nodel.serhatakinci.lab walidated
Node: hw-node2.serhatakinci.lab Walidated WV
= | -
@@Lj;ﬁ_. C\Users\administrator 2 = @ || & Failover Cluster Valida... ‘ ‘ X 1t
. .
L

“—Hyper-V Configuration

Name Result Description

List Information About Servers Running Hyper-\V J:.l- Success
ﬂ_al

Validate Compatibility of Virtual Fibre Channel SANs v hd
= Success

for Hyper-v 5y ?

Walidate Hyper-W Memory Resource Pool Compatibility J:—. , Success

Walidate Hyper-W Network Resource Pool And Virtual J: | 3

Switch Compatibility F Heeess

\.-’alidate. Hyper-V Processor Resource Pool J:'

= . Success

<

Test sonucunda eger uyarilar (warnings) varsa, bunlar kurulumu tamamlamaniz icin engel degildir
ancak Cluster yapisinin saglikli calisabilmesi icin rapor detaylarina bakarak dizeltiimesini tavsiye
edilir. Ornegin disk’leri nceden eklemediyseniz veya tavsiye edilen sayida ag portu yoksa veya
Node’lar tzerinde ylkll hotfix listeleri farkliysa uyarilar alabilirsiniz.

Test sonucunda hatalar (errors) varsa sayet, Cluster kurulumunu gercgeklestiremezsiniz. Yine rapor
detaylarina bakarak hatalari bulup dizeltmeniz gerekir.

Problem yoksa Cluster kurulumu igin ilerleyin.
Asagidaki pencerede Cluster icin bir isim ve etki alani ortaminda miisait bir ip adresi girin. Bu isim ve

ip adresi Cluster yonetimi sirasinda kullanilacak iki 5nemli objedir. Bu nedenle vereceginiz ismin etki
alaninda bir computer name ile, ip adresinin ise canli bir ip adresi ile gakismamasina dikkat edin.
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ﬁ Access Point for Administenng the Cluster

Before You Begin Type the name you want to use when administering the cluster.
Select Servers

Access Point for

Administering the
Cluster

Cluster Mame: HVY-Cluster1

The NetBIOS name is limited to 15 characters. One or more IPv4 addresses could not be configured
automatically. For each network to be used, make sure the network is selected, and then type an
Corfimation address.

Creating New Cluster

Metworks Address
152.168.35.0/24 152 . 168

Summarny

Kurulumu baglatin.

ﬁﬂ(}nﬁmﬂﬁoﬂ

Before You Begin You are ready to create a cluster.

Select © The wizard will create your cluster with the following settings:
Access Poirt for
Administering the Cluster: Hw-Clusterl

Cluster Mode: hv-nodeZ.serhatakinci.lab
Corfirmation Mode: hw-nodel.serhatakinci.lab
IP Address: 192.168.35.20

Creating Mew Cluster

Summany

[w] Add all eligible storage to the cluster.
Ta continue, click Nead.
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Kurulum asagidaki gibi ilerler.

ﬁ Creating New Cluster

Before You Begin Please wat while the cluster is configured.
Select Servers

Access Point for
Administering the
Cluster

Corfirmation

Creating New Cluster

Creating resource types on cluster HV-Cluster1.

Ve tamamlanir.

Summary

Before You Begin You have successfully completed the Create Cluster Wizard.
Select Servers

Access Point for
Administering the

Cluster Create Cluster

Confimation

Creating Mew Cluster

Cluster: Hw-Clusterl

Node: hwv-node2.serhatakinci.lab

Node: hw-nodel.zerhatakinci.lab

Quorum: Mode and Disk Majority (Cluster Disk 4)
IP Address: 192.168.35.20

Summary

To view the report created by the wizard, click View Report.
To close this wizard, click Finish.
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Failover Cluster Manager yonetim konsoluna geldiginizde yeni durum asagidaki gibidir.

File Action View Help

e
& Failover Cluster Manager
4 i HV-Clusterl serhatakinci.lab ﬁ Summary of Cluster HV-Cluster1

Rol
§ o= HV-Cluster has 0 clustered roles and 2 nodes.
4 L= Modes

i hv-nodel Name: HV-Clusterl.serhatakincilab Networks: Cluster Metwork 1, Clu
i hv-node2 Current Host Server: hv-node2 Subnets: 3 1Pv4 and 0 IPv6

4 '3 Storage ‘Quorum Configuration: MNode and Disk Majority (Cluster Disk 4)
g Disks Recent Cluster Events: None in the last hour

E Pools

4 (53 Networks

_-? Cluster Metwork 1 m

_‘iﬁ Cluster Network 2 Corffigure high availability for a specific clustered role, add one or more servers (nodes),
_'ii Cluster Metwork 3 migrate services and applications from a cluster unning Windows Server 2012, Window: i
%muster Tronie Server 2008 R2, or Windows Server 2008. View

Refresh

r

Coenfigure Role...
Validate Cluster...

View Validation Report
Add MNode...

Close Connection

Reset Recent Events

[+ SRR T

More Actions

Configure Role... Configuring roles for high avai

Validate Cluster. . Understanding cluster validati Properties

tests

Add Mode... Adding a server to your clust

Migrate Roles... 7 Mi;latin; a cluster from Wlnd]
Server 2012, Windows Serve|
B2, or Windows Server 2008, _

Cluster-Aware Updsting Applying software updates to .
nodes in the cluster

B @ @

Help

Bring Online
Take Offline

Show Critical Events

- Navigain More Actions
[#] Roles @] Modes
[@ Storage @] Metworks
E Cluster Events

Properties

Help

B @ @ E

4 Cluster Core Resources
MName
Cluster Name
SN Name: HV-Cluster1 © Online
g% IP Address: 192.168.3520 () Orline

Sterage
= &5 Cluster Disk 4 (#) Online
Volume: (E) File System: NTFS 521 MB free of 39[1_
W

<[] [ >

BILGI: Benim yapilandirmamdan sonra Cluster ve kaynaklarin sahibi HV-Node2 gériiniiyor. Sizde ise
HV-Nodel olarak gériiniiyor olabilir. Bu herhangi bir problem teskil etmez.
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Node’lar,

File Action View Help

o I

4 ﬁ HV-Cluster].serhatakinci.lab
E Roles MName Status _
4 (5l Nodes E hvnode O Up FF Add Node...
5 hv-nodel & hvnode2 ® U View 3
hv-noded
y E gorage Refresh
£ Disks ﬂ Help
E Pools
4 [ Networks | hv-nodel &
i Cluster Metwork 1 ﬂ, Pauze »
i Cluster Metwork 2 i_ Resume »
i Cluster Metwork 3
Cluster Events % Remote Desktop
Show Critical Events

Node’lar Gzerinde karsilikh olarak eslesen network’ler,

File Action View Help

= #E BE

F ﬁ HV-Clusterl.zerhatakincilab

Actions
= Roles Name Status IO —

4 (5] Nodes & Cluster Network 1 (@) Up & Live Migration Settings...
& hv-nodel [=5] Cluster Network 2 View >
i hv-node? i Cluster Network 3 @ Up

a [} Storage G Refresh
5 Disks Help
E Pools

4 55 Networks iClustachiebuntcd—
53 Cluster Network 1 Show Critical Events
&3 Cluster Network 2 & Refresh
E3 Cluster Network 3 _

Cluster Events Properties
Help

ﬂ Cluster Network 2

Status: Subnets:
Up 192.168.36.0/24 (IPv4)
<] m [>]
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Ve kurulum oncesinde eklediyseniz disk’ler Up durumda goriinecektir.

File Action View Help

=% 7= |
-ﬁ Failover Cluster Manager Disks (5) Actions
4 & HY-Clustertsethatakinc b i 1
S o | Disks =+
B oles | Queries v [ed |
4 L= MNodes Mame Status Assigned To Owner Node Di_  Capacity Add Disk
3 hv-nodel ZH ClusterDisk 1 (3) Online Available Storage hv-node2 200 GB Move Available Storage B
a Si hv-node2  ClusterDisk 2 (3) Online  Avallable Storage hv-node2 200GB View N
A torage
& Di!;ks ZH Cluster Disk 3 (3) Online  Available Storage hvnods2 200 GB
 Pools | ZiCusterDiskd () Online  Disk Witnessin Quoum _hvnode2 1GB
Pl -:% MNetworks éﬂ Cluster Disk 5 @ Online Awailable Storage hvnode2 200GB
iﬁ Cluster Metwork 1
3 Cluster Network 2

i Cluster Network 3 )
Cluster Events Take Offline

Information Details...

Refresh

Help

Bring Online

Show Critical Events

Mare Actions

<]

Properties

v .% Cluster Disk 4 Help

(1

Quornum (E:)
7 NTFS 521 MB free of 990 MB

Disks: Cluster Disk 4

BILGI: Sistem en uygun Cluster disk’i otomatikman Quorum olarak yapilandirir. (Disk boyutu agisindan
en uygun disk) Eger kurulum éncesinde Node’lar iizerine atanmis ortak erisimli bir alan yoksa,
kurulum sirasinda Quorum disk belirlenemez ve bunu kurulum ardindan yapilandirmaniz gerekir.
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4.6.2.2. Hyper-V Failover Cluster Kurulum Adimlari (PowerShell Destekli)

UYARI: Eger GUI destekli Failover Cluster kurulumu yaptiysaniz bu adimi atlayabilirsiniz. Bu bélim,
GUI tizerinden yapilan Cluster kurulumu islemine alternatif olarak komut satiri lizerinden nasil
yapildigini agiklamak igin eklenmistir.

Herhangi bir Node lzerinde PowerShell aracini agin ve asagidaki komutu ¢alistirin.

New-Cluster -Name HV-Cluster1 -Node HV-Nodel,HV-Node2 —StaticAddress 192.168.35.20

7] Administrator: Windows PowerShell

J 2012 Microsoft Corporation. All rights reserved.

dministrator. SERHATAKINCI> Mew-Cluster -Name HV-Clusterl -Node HV-Model,HV-Mode2 -StaticAddress 192.168.35.

> Administrator: Windows PowerShell

ft Corporation. A1l rights reserved.

New-Cluster
Forming cluster 'HV-Clusterl'.
[0000000000000000000000

Ve tamamlanir, hepsi bu kadar :)

(] Administrator: Windows PowerShell

ne
) 2012 Microsoft Corporation. All rights reserved.

dministrator.SERHATAKINCI> New-Cluster -Name HV-Clusterl -Node HV-Nodel,HWV-Node2 -StaticAddress 192.168.35.

“administrator. SERHATAKINCI= _

Ardindan Failover Cluster yonetim konsolunu acin. Asagidaki gibi gériiniiyor olmal.
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a5 7

& Failover Cluster Manager
4 ﬁ HV-Clusterl serhatakinci.lab

Summary of Cluster HV-Cluster1

Holes
A E Modes
i hv-nedel
i hv-node2
4 |y Storage
2 Disks
E Pools
4 (53 Networks
_I? Cluster Metwork 1
ﬁ Cluster Metwork 2
_I? Cluster Metwork 3
8] Cluster Events

HV-Cluster1 has 0 clustered roles and 2 nodes.

Name: HV-Clusterl.serhatakinci.lab Networks: Cluster Metwork 1, Clu
Current Host Server: hv-node2 Subnets: 3 1Pv4 and 0 IPv6
‘Quorum Configuration: MNode and Disk Majority (Cluster Disk 4)

Recent Cluster Events: None in the last hour

b
Corfigure high availability for a specfic clustered role, add one or more servers (nodes),
migrate services and applications from a cluster unning Windows Server 2012, Window:
Server 2002 R2, or Windows Server 2008.

Configure Role... Configuring roles for high avai

Validate Cluster. . Understanding cluster validati

tests
Add Node... d  Adding a server to your clust
Migrate Roles... 7 Mi;latin; a cluster from Wlnd]

Server 2012, Windows Serve|

Applying software updates to

nodes in the cluster

Cluster-Aware Updsting

Roles E Nodes

[@] Stormge (@] Networks

‘E‘ Cluster Events

B2, or Windows Server 2008, _

@ Configure Role..
a Validate Cluster...
EF View Validation Report
FF Add Node...
Close Connection
Reset Recent Events
More Actions
View
Refresh
Properties

Help

fab A et e iy
#d Bring Online

@ Take Offline

i3] Show Critical Events

2]

More Actions
Properties

Help

%
MName
Cluster Name

=0 Name: HV-Cluster1
g% IP Address: 192.168.35.20

@ Orline
@ Crline

Sterage
= 23 Cluster Disk 4
Volume: (E)

<[] [ >

File System: NTFS 921 MB free of 99[1_
b

BILGI: Benim yapilandirmamdan sonra Cluster ve kaynaklarin sahibi HV-Node2 gériiniiyor. Sizde ise
HV-Nodel olarak gériiniiyor olabilir. Bu herhangi bir problem teskil etmez.
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4.7. Temel ve Bazi Gelismis Yapilandirma Adimlan

Bu noktaya kadar geldiyseniz Failover Cluster yapisi sanal makineler eklemek icin varsayilan ayarlar ile
hazir demektir. Onemli oldugunu diisiindiigiim asagidaki bazi 6zelliklere dokunmak veya devreye
almak isterseniz sayet, bu bolimdeki adimlari tamamlayarak ilerleyin.

4.7.1. Quorum Yapilandirma Adimlari

Cluster bilgisinin yer aldigi Quorum bolim, eger Cluster kurulumu 6ncesinde Node’lar lizerine ortak
erisimli bir disk alani eklediyseniz ve NTFS olarak bicimlendirdiyseniz otomatik olarak segilip
yapilandirilacaktir ve bu adimi uygulamaniza gerek yok. (Bu dokiimanda oldugu gibi) Ancak eger disk
alanlarini Cluster icerisinde sonradan ekliyorsaniz, Quorum yapilandirmasini da sizin yapmaniz

gerekebilir.

Var olan bir Quorum yapilandirmasini degistirmek veya Node and Disk Majority olarak yeni Quorum
alani eklemek igin asagidaki adimlari takip edin.

=EE

File Action

o=

View Help

Failover Cluster Manager

_I:I-

__“" Roles
P _:ﬁ Modes
o hv-nodel
o hv-node2
a [ Storage
24 Disks
g Pools

a [543 Networks

Cluster Events

ﬁ_—il Failover Cluster Manager
A ’_-ﬁ HV-Clusterl.serhatakinci.lab

Configure Role...
Validate Cluster...
View Validation Report

Add Node...
Close Connection

Reset Recent Events

By Validate Cluster...

lid Understanding cluster v: ,,
tests

E Adding a server ta yours

E Migrating a cluster from |
Server 2012, Windows !

B2, or Windows Server

E Applying software updat

nodes in the cluster

Actions

i

HV-Cluster1.serhata.. «
B Configure Role...

Validate Cluster...

View Validation Rep...

Add Node...

513 Cluster Metw

Mere Actions

Configure Cluster Quorum Settings...

_‘-la Cluster Metw
53 Cluster Netw

View

Refrech
Properties
Help

Cluster Mame
(= 1% Name: HV-Clusterl

Storage
Bl (23 Cluster Disk 4
Volume: (E)

<

Migrate Roles...

Shut Down Cluster...

D U wEa

Clase Connection

Reset Recent Events
More Actions 4
View 4

Destroy Cluster...

Move Core Cluster Resources

Cluster-Aware Updating

Online

(#) Online

g™ IP Address: 192.168.35.20

Fie System: NTFS

521 ME free ¢

This action starts a wizard that guides you through configuring the cluster quorum settings.
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0 Refresh

:| Properties

E Help

Name: HV-Cluster1
¥4 Bring Online

¥4 Take Offline

Show Critical Events
Muore Actions

G Properties

ﬁ Help

»
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Select Quorum Configuration Option

Before You Begin

Select Quorum
Corfiguration Option

Select Quorum
Witness

Confimmation

Configure Cluster
CQuorum Settings

Summarny

I=
d

Before You Begin

Select Quorum
Corfiguration Option

Select Quorum
Witness

Configure Storage
Witness

Corfirmation

Corfigure Cluster
CQuorum Settings

Summary

Select a quorum configuration for your cluster.

() Use typical settings frecommended)
The cluster determines guorum management options and, if necessary, selects the quorum witness.

(® Add or change the guorum witness
You can select the quorum witness. The cluster detemines quorum management options.

() Advanced quorum configuration and witness selection

You determine the quorum management options and the quonum witness.

Failover Cluster Quornum and Witness Confiquration Options

= Previous || Mext >

I Select Quorum Witness

Modes that are configured to be members of the cluster: 2
Modes that are assigned votes to participate in quorum calculations: 2
Cluster dynamically manages vote assignment: Enabled

Select to add or change the quorum witness far your cluster configuration. The recommendations are based
on providing the highest availability for your cluster.

(® Corfigure a disk witness {recommended for your cument corfiguration)
Adds a quorum vote of the disk witness

() Configure a file share witness {recommended for special configurations)
Adds a quorum vote of the file share witness

(_) Do not configure a querum witness (not recommended for your cument corfiguration)

Failover Cluster Quanum and Witness Confiquration Options

<Previous ||  Next >
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Before You Beain Select the storage volume that you want to assign as the disk witness.

Select Quorum

Configuration Option

Select Quorum Mame Status Mode Location
Witness O é Cluster Disk 1 @ Orline hvnode2 Awvailable Storage
Configure Storage O = &5 Cluster Disk 2 @ Online hvnode2 Available Storage
Witness . O = 2 Cluster Disk 3 (%) Online hv-node2 Available Storage
Corfimmation -] Cluster Disk 4 € Orline hv-node2 Available Storage
O = 2 Cluster Disk 5 @ Online hw-node2 Available Storage

Configure Cluster
Quorum Settings

Summany

.,,"'gE Confirmation
|

Before You Beain You are ready to configure the quorum settings of the cluster.
Select Quorum
Configuration Option
Select Quorum Quorum Configuration: Node and Disk Majority
Witness Storage: Cluster Disk 4

Configure Storage Cluster Managed
Witness Voting: Enabled

Confirmation Your cluster quorum configuration will be changed to the configuration shown

Corfigure Cluster LT
Quorum Settings

Summary

To continue, click MNext.
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Summary

Before You Begin ou have successfully configured the quorum settings for the cluster.

Select Guorum
Corfiguration Option

Select Quorum

Vitness Configure Cluster Quorum Settings -

Configure Storage
Witness
Corfirmation Quorum Configuration: Node and Disk Majority
Corfigure Cluster Storage: Cluster Disl 4

Quorum Settings Cluster Managed

Voting: Enabled

Summary

To view the report created by the wizard, click View Report.
Ta close this wizard, click Finish.

L")
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4.7.2. CSV (Cluster Shared Volumes)

CSV, Windows Server 2012 Hyper-V Failover Cluster yapisi igerisindeki Node’larin, atadiginiz ortak
erisimli disk alanlarina ayni anda ulasip okuma/yazma gerceklestirebilmelerini saglayan sihirli bir
Ozelliktir :) Bir baska deyisle Cluster yapisinin tam olarak aktif/aktif calisabilmesinin altinda yatan
teknolojidir.

Cluster yapisi icerisine bir disk alani eklediginizde var sayilan olarak tzerinde CSV aktif degildir ve
bunu disk basina bir kez sizin yapmaniz gerekir.

CSV aktif edilmemis disk’ler ayni anda sadece bir Node lizerinde goriinir. Ne zaman ki disklerin sahibi
olan Node diskleri birakirsa (reboot, shutdown, down vs..) o zaman diskler diger Node’lar lizerine
gecer ve yine ayni anda bir Node olmak (izere ¢alismaya devam eder.

Henliz CSV aktif edilmemis bir Cluster icerisinde yer alan ortak erisimli diskler sahibi olan Node
Uzerinde asagidaki gibi strticli harfleri ile yer alirlar.

Ol el Computer - [o[x]
Computer View b e

:(_:. = 1 [1M » Computer » w | Search Computer P |
4.7 Favorites 4 Hard Disk Drives (6)
B Desktop — Local Disk (C:)
[ ] =
4 Downloads = |
. W 304 GE free of 930 GB
=l Recent places
w vm5toraged (D)
4 gl Libraries €4#” 199 GB free of 199 GB
B 3 Documents -
! Cluorum (E:)
b @ Music =
b [=| Pictures ':.-:;‘ﬁ 919 MB free of 985 MEB

b B Videos w vmStorage? (F:)
E” 199 GE free of 199 GE

w wmbtorage3 (G:)

b € Network ES3p” 199 GE free of 199 GB

w vm5toragel (M)
E::_:;ﬁ 199 GB free of 199 GB

b 1M Computer

o items 2= [
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= Disk Management =I5 -

File Action View Help
e @ H= =

Yolume | Layout | Type File System | Status | Capa ~
= Simple Basic Healthy (R... 300N =
(= Simple Basic Healthy (E... 99 M
= () Simple Basic MTFS Healthy (B... 931.C
Cw Cuorum (E:) Simple Basic MTFS Healthy (P... 990N .
£ m >
|
Ll
4Disk 0 [ N
Basic (c)
931.39 GB 300 MB 99 ME 931.00 GB NTF5
Online Healthy (Recr| |Healthy (E || Healthy (Boot, Page File, Crash Dum
L4 Disk 1 I
Basic Quorum (E:)
992 MB 990 MB MTFS
Reserved Healthy (Primary Partition)
Disk 2 I =
Basic vmStorage1 (M:)
198.88 GB 199.87 GE NTF5
Reserved Healthy (Primary Partition]

4 Disk 3 -

Basic vmStorage2 (F:)

199.88 GBE 199.87 GE NTFS

Reserved Healthy (Primary Partition)

CiDisk 4 e

Basic vmStorage3 (G:)

199.38 GB 199.87 GE NTFS

Reserved Healthy (Primary Partition)

FEnL € ________________________________________ v

B Unallocated W Primary partition
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Diger Node(‘lar) Gzerinde ise disk’lere erisim yoktur.

Computer View b ﬂ
@ - 4 |u!.| b Computer ] G| | Search Com... 2@ |
457 Favorites 4 Hard Disk Drives (1)
B Desktop - Local Disk (C:)
(.
4 Downloads -ﬁ |
%= pecent places 674 GB free of 930 GB
&l
4 Libraries
I @ Documents
b Jl Music
I (= Pictures
b B Videos

| b /8 Computer

File Action View Help
= @ o

Yolume | Layout | File System | Status | Capacit
Simple Healthy (R... 300 MB
Simple Healthy (E... 99 MEBE
Simple Healthy (B... 931.00(

“@IDisk 1
Basic

992 MB
Reserved "{i';
Help

“3/Disk 2
Basic
199.88 GB___ 1949.87 GB
Reserved (j.
Help

3/ Disk 3
Basic

199,88 GB___ 199.87 GB
Reserved (i
Help

“@Disk 4
Basic
195.88GB 199.87 GB
Reserved (j
Help

B Unallocated [l Primary partition
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CSV o6zelligini asagidaki sekilde disk basina veya topluca aktif edebilirsiniz.

File Action View Help

I ER =

% Failover Cluster Manager
A ﬁ HV-Clusterl.serhatakincilab

= Roles
A ?ﬁ MNodes
i hv-nodel
i hv-node?
4 | Storage
2 Disks
E Pools
I % Metwarks
Cluster Events

Disks (5)

EX N S

Name

4 Cluster Disk 1 (%) Online
4 Cluster Disk 2 () Online
o Cluster Disk 3 (%) Online
& Cluster Disk 4 (%) Online
4 Cluster Disk 5 (%) Online

Status Assigned To
Available Storage
Awvailable Storage
Awvailable Storage
Disk. Witness in Guorum

Available Storage

Owner Node

hv-node?

.

hv-node2 View
|G Refresh

Help

hv-node2
hv-node2

hv-node?

o

Lo
#
El

Bring Cnline
Take Offline

Simulate Failure

i

Add to Cluster Shared Volumes

L2
(=]

More Actions

Remove

Remove

Help

3 Move Available Storage

Actions

=P Add Disk

[ 4
[ 4

Bring Online

Take Offline

Simulate Failure

Add to Cluster Shared V...

More Acticns

Hepsi bu kadar, ardindan asagidaki gibi goriinliyor olmal.

File Action

View Help

s 2

@ Failower Cluster Manager
4 ﬁ HV-Clusterl.serhatakincilabk

% Roles

4 :ﬁ Modes
i hv-nodel
i hv-node2
4 |} Storage
£ Disks
E Pools
[+ % Metwaorks
Cluster Events

Serhat AKINCI | IT Pro.

Disks (5)

R4S
Assigned To
Cluster Shared Volume
Cluster Shared Volume
Cluster Shared Volume
Diske Witness in Quonum
Cluster Shared Volume

Status
&4 Cluster Disk 1 (%) Orling
&5 Cluster Disk 2 (%) Onling
“H Cluster Disk 3 (%) Onling
&4 Cluster Disk 4 (%) Onling
&4 Cluster Disk 5 (%) Onling

Mame

Chwner Mode

hv-node 1
hv-node2
hv-node2
hv-node2

hvnoded
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Node’lar Uzerinden tekrar bakarsaniz artik siricu harflerinin yer almadigini gérebilirsiniz.

HV-Node1 HV-Node2

= Computer - | o [ SN Computer == -
“ Computer View O “ Computer

E
-
|

View 0
>t |:|-'i » Computer w C.'| | Search Com... @ | - 4 |:"i » Computer » w C,-| | Search Computer @ |
47¢ Favorites 4 Hard Disk Drives (1) 't Favorites 4 Hard Disk Drives (2)
B Desktop Local Disk (C:) B Desktop Local Disk (C:)
4 Downloads w 4 Downloads e |
5] Recent places 674 GB free of 930 GB 5] Recent places W o0 GE frec of 530 GB
_‘m Cuorum [E)
I i~
4[4 Libraries 79 Libraries ‘1} o VB free of 9
I 3 Documents 3 Documents .
I ,—J’- Music J‘ Music
I [&=| Pictures [=| Pictures
I B8 Videos B Videos

I 1M Computer 1M Computer

P*‘_i Metwork ei_i Metwork

BILGi: Yukarida Quorum béliimii hala Node2 iizerinde gériiniiyor ¢iinkii Quorum alani iizerinde CSV
aktif edilemez. Normal bir durumdur.

Diskmgmt.msc gorintileri ise artik soyledir.

HV-Node1 HV-Node2
= Disk Management = | = - = Disk Management Hi-

Action View Help File Action View Help
= @ HE BB e = H=E =
Volume [ Layout | Type File System| | Status [ capi~ Volume [Layout [ Type File System || Status [ capa ~
—wvmStoragel Simple Basic CSVFS Healthy (P... 199.f o Quorum (E) Simple Basic MNTFS Healthy (P... 980N
—wvmStoraged Simple Basic CSVFS Healthy (P... 1994 —svmStoragel Simple Basic CSVFs Healthy (P... 199.2
—avmStorage3 Simple Basic CSVFS Healthy (P... 199.8 = wvmStorage2 Simple Basic CSVFS Healthy (P... 199.8 =
—wvmStoraged Simple Basic CSVFS Healthy (P... 199.8.. —avmStoraged Simple Basic CSVFS Healthy (P.. 199.8
< m 3 —avmStoraged Simple Basic CSVFS Healthy (P... 199.8 v
y < m >
~ i
S@Disk 1 . ~
Basic Disk 1 .
992 MB 990 MB Basic Quorum [E)
Reserved (j 992 MB 990 MB NTFS
Help Reserved Healthy (Primary Partition)
“@Disk 2 |
Bacic vmStoragel CDisk 2 |
199.83 GB 199.87 GB CSVFS Basic vmStorage1
Reserved (i Healthy (Primary Partition) 199.38 GB 199,87 GB CSVFS
-FI_E!E_ Reserved Healthy (Primary Partition)
“@IDisk 3 .
Basic umStorage2 i Disk 3 |
199,88 GB 199,87 GB CSVFS = Basic vmStorage2
Reserved (§ Healthy (Primary Partition) - 199.38 GB 199.87 GB CSVFS =
Help Reserved Healthy (Primary Partition)
CDisk 4 |
Basic vmStorage3 “@Disk 4 |
199.88 GB 199,87 GB CSVFS Basic vmStorage3
Reserved Healthy (Primary Partition) 199.88 GB 199.87 GB CSVFS
Reserved (i Healthy (Primary Partition)
Help
.
Basic vmStoraged Disk 5 |
199.88 GB 199.87 GB CSVFS Basic vmStoraged
Reserved (i Healthy (Primary Partition) 199.88 GB 199.87 GB CSWFS
Help Reserved Healthy (Primary Partition)
-
v
B Unallocated B Primary partition

B Unallocated B Primary partition
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Disk’lere erisim icin artik Cluster tyesi Node'larin C:\ sliriictlerinde otomatik olarak olusturulan
ClustereStorage dizini altindaki Volume dizinlerini kullanmaniz gerekir. Her bir dizin, bir Cluster
diskine karsilik gelir ve Failover Cluster yapisi icerisine koymak istediginiz sanal makineler bu
bolimlerde yer almahdir. Bu alanlara tim Uye Node’lar izerinden ayni sekilde erisebilirsiniz.

Ripn-|

Home Share View hd ﬂ

@ = 1| ) CAClusterStorage] Search Clust... @ |

1:? Favaorites e Leiis

B Desktop 7 Volume! 1/19,
4 Downloads @ Volume2 1719,
“Zl Recent places @ Volume3 118,
@ Volumed 114,
(= Libraries
@ Documents

J’ Music

[ Pictures

B videos
M Com puter

f‘! Metwork

4 items
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4.7.3. Live Migration Network Yapilandirma Adimlari

Sanal makinelerin bir Node’dan digerine canli bir sekilde aktarimi sirasinda ag baglantilari kullanilir.
Bu sirada hangi ag kartinin kullanilacagini, hangisinin éncelikli olacagini veya hi¢ kullanilmayacagini
belirleyebilirsiniz. Ornegin iSCSI icin yapilandirdiginiz ag karti lizerinden ayni zamanda Live Migration

trafiginin gegcmesini istemezsiniz.

Bu yapilandirma icin asagidaki adimlari takip edin.

File Action View Help

« = #n[=

Failover Cluster Manager

Metworks for Live Migration |

Select one or more networks for virtual machines to use for live migration.
Use the buttons to list them in order from most preferred at the top to
least preferred at the bottom,

Mame

Iii Cluster Network 1
3 Cluster Network 3
[[] &5 cluster Network 2

Up

A 55#31 HV-Clusterl.serhatakinci.lab
e T
@ Roles Name Status =
4 jj Nodes &3 Cluster Network 1 () Up 2 3_3 Liwve Migration Settings...
3 hv-node iﬂ Cluster Netwaork 2 O Up View
ﬂ hv-node? iz.' Cluster Network 3 @ Up
4 [y Storage Q) Refresh
:,—1 Disks Help
4 (583 Networks ' 1 Cluster Network 2
Cluster Metwork 1 Show Critical Events
?:J Cluster Metwork 2 [G) Refresh
if‘ Cluster Metwork 3 )
Cluster Events B Properties
Help
g!! Cluster Network 2
Status: Subnets:
Up 152.168.36.0/24 (IPv4)
iSC5I Network
Live Migration Settings -

Bu yapilandirmaya gore, bir Live Migration operasyonu gerceklesecegi zaman 6nce Network 1 ‘den,
eger misait degilse Network 3 ‘ten gerceklesecek ve Network 2 (izerinden hig Live Migration trafigi

gecmeyecek.
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5. Hyper-V Failover Cluster Uzerinde Sanal Makine
Konumlandirma Adimlan

Failover Cluster islerlik testleri asamasina gegmeden dnce yapi lizerinde ¢alisan en azindan bir adet
sanal makine bulunmasi gerekir. Bu adimi yapi izerinde yeni bir sanal makine olusturulmasi veya
daha 6nceden olusturulmus bir sanal makinenin yapi Gizerine tasinmasi olarak iki farkh sekilde
gerceklestirebilirsiniz.

5.1. Cluster Uzerinde Yeni Sanal Makine Olusturulmasi

Asagidaki adimlari takip edin.

= Failover Cluster Manager
File Action View Help

«= 7z BE

.E‘j_E Failover Cluster Manager Roles (0)
A "':ﬁ HV-Clusterl.zerhatakinci.lab

. Roles Search : E

4 4 r;l':' Configure Role... Status Type
EI Virtual Machines... k Mew Virtual Machine...

4 [y Sto Create Empty Role MNew Hard Disk...
E‘fj WView 3

A 1—] Med Refresh
_13 No Fems found,
- Help
¥
g5 Cluster Netwaork 3

Cluster Events
Hangi Node Uzerinde yaratacaginizi segin.
New Virtual Machine =

Select the target cluster node for Virtual Machine creation,
Look for:

Search Clear

Cluster nodes:

MName Status
= hv-nodel @ up
g hv-node2 ® up
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ilerleyin.
L New Virtual Machine Wizard \il
r:b‘ hll Before You Begin
'
Before You Begin This wizard helps you create a virtual machine. You can use virtual machines in place of physical

computers for a variety of uses, You can use this wizard to configure the virtual machine now, and

Specify Name and Location you can change the configuration |ater using Hyper-V Manager.

Assign Memar
g g To create a virtual machine, do one of the following:

Configure Networking
« Click Finish to create a virtual machine that is configured with default values.

Connect Virtual Hard Disk » Click Mext to create a virtual machine with a custom configuration.

Installation Options

Summary

[] Do not show this page again

| MNext = || Finish || Cancel |

Sanal makine igin bir isim verin ve yerlestirilecegi dizin olarak mutlaka C:\ClusterStorage altindaki
Volume’lardan birini segin. Bu se¢im ¢ok 6nemlidir aksi durumda sanal makine clustered olarak
calisamaz.

LS New Virtual Machine Wizard -
*}‘ Specify Name and Location
Before You Begin Choose a name and location for this virtual machine,
Specify Name and Location The name is displayed in Hyper-V Manager. We recommend that you use a name that helps you easily
Assign Memary identify this virtual machine, such as the name of the guest operating system or workload.
Configure Networking Mame: |C|ustered M1

Connect Virtual Hard Disk You can create a folder or use an existing folder to store the virtual machine. If you don't select a

Installation Options folder, the virtual machine is stored in the default folder configured for this server,
Summary Store the virtual machine in a different location
Location: |C: \ClusterStorageVolume 1Y | | Browse...

/1, If you plan to take snapshots of this virtual machine, select a location that has enough free
space. Snapshots indude virtual machine data and may require a large amount of space.

< Previous | | Mext = | | Finish | | Cancel
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Sanal makine igin atayacaginiz bellek miktarini belirleyin.

B

L
yh
ﬁ Assign Memory

Before You Begin Specify the amount of memory to allocate to this virtual machine. You can specify an amount from &

. . ME through 14034 MBE. To improve performance, specify more than the minimum amount recommended
Specify Mame and Location for the operating system.

Assign Memary Startup memory: MB

Configure Networking
Connect Virtual Hard Disk

[] use Dynamic Memory for this virtual machine.

) . 0 When you decide how much memory to assign to a virtual machine, consider how you intend to
ek Ar O ie use the virtual machine and the operating system that it will run.
Summary

Sanal makinenin baglanacagi sanal agi segin.

Configure Networking

Before You Begin Each new virtual machine indudes a network adapter. You can configure the network adapter to use a
ify Name and Location virtual switch, or it can remain disconnected.

Assign Memory Connection: | VM-Metworkl

Configure Networking
Connect Virtual Hard Disk
Installation Options

Summary
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Sanal makineye baglanacak ilk sanal diskin boyutunu belirleyin. Bu disk i¢erisine isletim sistemi
kurulacak.

Connect Virtual Hard Disk

Before You Begin A virtual machine requires storage so that yvou can install an operating system. You can specify the
ify Name and Location storage now or configure it later by modifying the virtual machine’s properties.
Assign Memory ® Create a virtual hard disk

Configure Networking UUse this option to create a dynamically expanding virtual hard disk with the default format (WHDX).

Connect Virtual Hard Disk Clustered-vM 1.vhdx |

Installation Options

Location: |C:\,Clusterstorage\,h'olumel‘qCIustered—VMl‘l,\a"lrtJaI Hard Disks || Browse. .. |

summary
Size: GB (Maximum: &4 TE)

() Use an existing virtual hard disk
Use this option to attach an existing virtual hard disk, either VHD or VHDX format.

Location: |C:‘J..lsers\Public\Domments\.‘-!yper—Wl.h‘irmal Hard Disks, || Browse...

() Attach a virtual hard disk later
IUse this option to skip this step now and attach an existing virtual hard disk later.

| <Previous | | Next> || Fnish || Cancel

Kurulumun gerceklestirilecegi kaynagi secin. Bu bir I1SO olabilir.

Installation Options

Before You Begin ‘You can install an operating system now if you have access to the setup media, or you can install it
later,

Spedfy Name and Location =

Assign Memory () Install an operating system later

Configure Networking (®) Install an operating system from a boot CD/DVD-ROM

Connect Virtual Hard Disk Media

Installation Options () Physical CO/DVD drive: I:I

Summary ®) Image file (iso): |i.'“::\Source\en_windows_server_zo12_x64_dvd_‘!| | Browse...

() Install an operating system from a boot floppy disk
Media

Virtual floppy disk (.vfd): | | Browse...

() Install an operating system from a network-based installation server
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Olusturma islemini tamamlayin.

Completing the New Virtual Machine Wizard

Before You Begin You have successfully completed the Mew Virtual Machine Wizard. You are about to create the
following virtual machine.
Specify Mame and Location ELLTE A LS

Assign Memory
Configure Metworking MName: Clustered-vM1
Mermory: 2048 MB
Metwork: WM-Metwarkl

Installation Options Hard Disk: C:\ClusterStorageWolume 1\Clustered-yM 1\irtual Hard Disks\Clustered-vM 1 vhd
Summary Operating System: Wil be installed from C:\Sourcelen_windows_server_2012_x&64_dvd_915478-RTI

Description:

Connect Virtual Hard Disk

<] m

To create the virtual machine and dese the wizard, didk Finish.

<Previm.|s|| Next = || Finish || Cancel

Asagidaki gibi goriniyor olmali.

Action View Help
@ 2

ﬁ%ilover Cluster Manager Roles (1)
4 HY-Clusterl.serhatakinci.lab
& Roles | Queries v ] ¥ [{\]
A E% Modes
i hv-nodel
ﬂ hv-node2
4 |} Storage
& Disks View
E Pools Refresh
A E% Metworks
i Cluster Network 1
i Cluster Metwork 2

Configure Role.,
MName Statuzs  Type Owner Node  Priority

S Clustered-WM1  (8) OF Virtual Machine  hv-node Medium Virtual Machines...

W@

Create Empty Role

=

Help

i Cluster Metwork 3
Cluster Events

Connect..,

[ <] n Start

L % Clustered VM1

Virtual Machine Clustered-WM1

Status:

CPU Usage:

Memory Demand: omMme
Assigned Memory: o MB
Heartbeat - Mo contact
[<] il [ [>]
Summary | Resources

Save

Shut Down

Turn Off
Settings...

Manage...
Replication

Move

Cancel Live Migration

Change Startup Prior...

Roles: Clustered-WM1
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Kapali durumda olan sanal makinenin konsoluna baglanin.

= Failover Cluster Manager [=Ta[]
File Action VWiew Help
&= 7w HE
-JE'. F.ailo\.fer Cluster Manager Roles (1) Actions
P ;'51 HV-Clusterl.serhatakinci.lab | S -~
. =5 Configure Role...
4 I\indhe_ de Name Status  Type Owner Node  Priority J
E! h.-:zd; 3, Clustered-VM1 (#) OF Vitual Machine  hv-node1 Medium Virtual Machines... g
3 hw- L = (=2 ,
+ I8 Storage Create Empty Role
& Disks View g
£ Pools i Refresh
4 53 Metworks _
4 Cluster Network 1 E Help =
4 Cluster Netwark 2 Clustered-yVi1 =
4 Cluster Network 3 =
£4| Cluster Events =y Connect..
4 i ¥ @ Start
- @ Save
v l’ Clustered-VM1 Preferrad Owners:  Any node @ Shut Down
- ! é. Turn Off
Virtual Machine Clustered-VM1 =] Settings..
I | Status: Off = -
Ve ardindan kurulum igin start edin.
'y Clustered-VM1 on HV-NODET - Virtual Machine Connection I;Ii-

File Action Media Clipboard View Help

The virtual machine 'Clustered-VM1' is turned off

To start the virtual machine, select 'Start' from the Action menu

Status: Off
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Sanal isletim sistemi kurulumunu gerceklestirin.

e Clustered-VM1 on HV-NODET - Virtual Machine Connection = | = -
File Action Media Clipboard View Help
3 @@ O kb

Windows Setup

Bl Windows Server2012

Language to install: |[English (United States) =
Time and currency format: ([RRE NN EL I =
Keyboard or input method: 'ﬁ‘

Enter your language and other preferences and click "Next" to continue.

All rights reserved.

Status: Running = Ag

BILGi: Bu asamada Windows Server 2012 isletim sistemi kurulumu icin daha énce yayimlanan
“Windows Server 2012 Kurulumu” konulu kilavuzu referans
alabilirsiniz: http://www.serhatakinci.com/index.php/windows-server-2012-kurulumu.html!
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Kurulum tamamlandiginda ise asagidaki gibi gdriiniyor olmall.

Recycle Bin
Hindows IP Conf

Ethernet adapte

Connection—
Link-local
I1Pv4 Addre

Subnet
Default Gat
unnel adapter

Media State
Connection-—

unnel adapter

Connection-—
IPv6 Addre

Link-local I
Default Gate

sWindowsssyst

[Reply from
Reply from
[Reply from
[Reply from 8.8.

8.8.
8.8.
8.8.

ics

Clustered-VM1 on HV-NODET - Virtual Machine Connection

0%
File Action Media Clipboard View Help
S O@O@O|N b6

Administrator: C\Windows\system32\cmd.exe
iguration

r Ethernet:

Suffix

zid4d:=fcc5:cf9f :541hxl3
68.3 28

25 GL_25C
192.168.35.254
isatap.{7089FF14-92E?-47A?-BA19—75DEAAFZ35CY> :

Media disconnected
ecific DNS Suffix

Local Area Connectionx= 11:

ecific DNS Suffix
4137:9e76:2443:291e :3£57:dc23
Pub Addre 443:291e:3f57:dc23x12

way

em32>ping 8.8.8.8

8.8: 2 time=6"7
8.8: time =66
8.8: time=6
8.8: time=66ms

for

Sent =
ip times in milli-s
Minimum = 66ms, Maximum = 6Yms, Ave

SMindouws\system32>_

Windows Server

= ENG  %:51PM
@ = B b o 190
Status: Running = }VJ EI
Failover Cluster Manager = | = -
File Action View Help
&= z[m @
3;_35 Eailo\rer Cluster Manager Roles (1) Actions
4 B HV-Clusterl.serhatakinci.lab N
| «| | Roles -
Roles -
B% Configure Role...
4 I"ﬂodhes det Mame Status Type Owner Node  Priority ¢ J
j h::z:l:l =5 Clustered-WM1 #) Running  Virtual Machine  hv-node1 Medium Virtual Machines... r
4B Sjtorage [F5 Create Empty Role
=
£l Disks View »
. B Pools ol Refresh
4 L53 Metworks L
iﬁ Cluster Network 1 E Help =
4 Cluster Network 2
& Cluster Networ Clustered-VM1 -
83 Cluster Network 3
Cluster Events Connect...
< il > Start
Save
v Preferred Owners:  Any node
Shut Down
N Turn Off
Virtual Machine Clustered-VM1 ;_ Settings..
G Status: Runining = = M
) | anage...
CPU Usage: A "
Memory Demand: 2048 MB 28 Replication >
Assigned Memory: 2048 MB -C:« Move »
< 1] i oK 3 2q Cancel Live Migrati...
Summary | Resources % ChangeStartup Pri.. »
Roles: Clustered-YM1
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¥ - | Volume1

=P

Share View

HE |

v @

= C:‘-JCIusterStu:urageWu:qume1| v

PR
[ 1 (.
& 2 T

| Search Val... 2 |

FY
. Mame
- Favorites

B Desktop
4. Downloads

. Clustered-Vi
| Recent places

4 Libraries
3 Documents
.J'- Music
k=| Pictures

B videos

1M Computer

E‘! Metwork
m

3 itemns 1 itern selected

[Date

1719

>

EE

UYARI: Kurulumun ardindan, kurulum icin mount ettiginiz ISO’yu ¢ikartmayi unutmayin.

5.2. Sanal Makinelerin Sonradan Cluster Uyesi Yapilmasi

Eger bu asamada yeni bir sanal makine olusturmak yerine var olan bir sanal makineyi Cluster lizerine

almak isterseniz asagidaki adimlari takip edin.

Oncelikle sanal makineye ait klasérii herhangi bir Node iizerinde C:\ClusterStorage altindaki Volume

baglantilarindan birine kopyalayin.

SIwEn-| Volume1
Home Share View

= (oI

v @

:(—:' 'i-): - T ||:,j CA\ClusterStorage\Volume]|

v| ¢| | Search Vo.,

. Mame
- Favorites

B Desktop
4. Downloads

J Clustered-VM1

;
=l Recent places

| CL-WS12-v5 -:::::I

FY

- Libraries
3 Docurments

| Snapshots
. Virtual Hard Disks
J Virtual Machines

.J'. Music
k| Pictures

H videos
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Yine herhangi bir Node lzerinde Hyper-V Manager yonetim konsolunu agin ve Import Virtual
Machine sihirbazi ile sanal makineyi Node lizerine alin.

BILGi: Windows Server 2012 Hyper-V, daha énce olusturulmus ve Export edilmemis sanal makineleri
de Import edebilme ézelligine sahiptir.

File Action View Help

&= = B[=

23 Hyper-V Manager
= HV-MNODE1 Virtual Machines

Mame * State C.. Assig.. Uptime Status
i Clustered-VM1 Running 0% 2048MB 00:31:.02

Import Virtual Machin...

Fyper-v Settings...
Virtual Switch Manage...
Virtual SAN Manager...

Edit Dizsk...

Inspect Disk...

The selected vitual machine has no snapshots. Stop Service

Remove Server

Local-WS2008R2-LM Refresh

Created: 12/8/2012 12:44:21 FM
Motes:  Mone

Summary | Memary I Metworking I Replication |

<| m

Sanal makine klasoriiniin bulundugu dizini gosterin.
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Locate Folder

Before You Begin Specify the folder containing the virtual machine to impart.
Locate Folder

Select Virtual Machine

Folder: |C:‘|.Cluster5torage‘|,\|'nlume 1CL-wWs12-v5Y

Choose Impart Type

summary

|| Finish || Cancel

Select Virtual Machine

Select the virtual machine to impart:

Marme - Date Created

Select Virtual Machine
Choose Impart Type

Summary

< Previous ‘ | MNext = | ‘ Finish ‘ | Cancel
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Before You Begin
Locate Folder

Select Virtual Machine
Choose Import Type
Connect Network
Summary

Before You Begin
Locate Folder

Select Virtual Machine
Choose Import Type

Connect Metwork

Serhat AKINCI | IT Pro.

Windows Server 2012 Hyper-V

Choose Import Type

Choose the type of import to perform:

(® Register the virtual machine in-place {use the existing unique ID)
() Restore the virtual machine {use the existing unique I0)
() Copy the virtual machine {create a new unigue 10)

< Previous ‘ | MNext = | ‘ Finish

| cancel

Connect Network

This page allows you to connect to virtual switches that are available on the destination computer.

The following configuration errors were found for virtual machine 'CL-WS12-v5',

€3 Could not find Ethernet switch 'Ext1’,

Spedfy the virtual switch you want to use on computer "HV-NODE1",

Connection: |\|'T\"I—Net\.'nork1

< Previous | | Mext = | ‘ Finish
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Completing Import Wizard

Befare You Begin You are about to perform the following operation.
Locate Folder Description:
Select Virtual Machine

Virtual Machine: CL-W512-v5
Choose Import Type Import file: C:\ClusterStorageWolume 1VCL-WS 12-v5Wirtual Machines\sFF&3974-B3C3-478
Connect Network Import Type: Register (keep ID)

-~ Network connection:  VM-Metwork 1
Ssummary

| <] m

To complete the import and dose this wizard, didk Finish.

|<Previnl.|s|| MNext > || Finish

Import islemi tamamlandiginda sanal makineyi start edin ve ¢alistig§indan emin olun.

File Action View Help

4 |

25 Hyper-V Manager
g2 HV-NODET Virtual Machines

-

MName State C... Assig.. Uptime Status

a Clustered-VM1 Running 0% 2048MEB 00:35:30

FlcLwsizas Running 1. 512MB  DO0:00:28 Import Virtual Machin..

Hyper-V Settings...
Virtual Switch Manage...
Virtual SAN Manager...

Edit Disk...
Inspect Disk...

The selected virtual machine has no snapshots. Stop Service

Remaove Server

Refresh

View
Created: 12/5/2012 7:48:22 PM
MNotes:  None

B oX@bBR KIEHES

Help

Connect...

Settings...

Summaw|MﬁfﬂW|Nd‘W°dﬂ1Q|p‘m”|

< [

Turn Off...

Ll Dnaaan

) ® 7 &
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Failover Cluster yonetim konsoluna gidin ve Roles > Configure Role... sihirbazini baslatin.

File Action View Help

@

E Failover Cluster Manager
P ﬁ HV-Clusterl.serhatakinci.lab

Em Search 1| Queries w |l |

Configure Role... Status Type Owner Node ~ Priority

ole

Configure Role...

Virtual Machines... ‘M1 (%) Running Virtual Machine hvnode1 Medium Virtual Machines...
Create Empty Role [ Create Empty Role

i View
View
Refresh
Refresh
Help

Help

_lii Cluster Metwork 3

Cluster Events Connect..

< | " Start

Save

Shut Down

Turn Off

Virtual Machine Clustered-VM1 | Settings...
Status:
CPU Usage:
Memory Demand: Replication
Assigned Memory: = Move
Heartbeat -

hd %umm—vm Preferred Owners:  Any node

ONONCNCEN

Manage...

Cancel Live Migrati...

< n
Summary | Resources % Change Startup Pri.. »

This action enables you to select a role that you can configure for high availability.

ﬁ Select Role

Before You Begin Select the role that vou want to corfigure for high availability:

Select Role

Generic Service Description:
Hyper-V Replica Broker A& virtual machine is a vitualized

Select Vitual Machine Q
P GiSCSI Target Server computer system running on a physical
Configure High >iSNS Server computer. Muttiple virtual machines can

Auailability &3 Message Queting fur on one computer.
Summary %Other Server
I Virtual Machine
S WINS Server

More about roles that you can corfigure for high availability

|<Prem.ls|| Mend =
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Import ettiginiz sanal makineyi segin ve ilerleyin.

BILGi: Windows Server 2012 Failover Cluster yapisi, calisir durumdaki sanal makineleri Cluster iiyesi
yapmayi destekler.

@ Select Virtual Machine

Before You Begin Select the virual machine(s) that you want to corfigure for high availability.
Select Rale

> » ] MName = Status Host Server
Select Vitual Machine [ i CLWS12-v5 Running hv-node 1 serhataking lab
Confimation

Corfigure High
Awvailability

Summarny

Shutdown

@Cﬂnﬁmﬂﬁﬂn

Before You Begin You are ready to configure high availability for a Virtual Machine.
Select Role

Select Vitual Machine Virtual Machine: CL-WS12-w5
Confimmation

Configure High
Awailability

Summarny

To continue, click MNext.
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@ Summary

Before You Beain
Select Role

Windows Server 2012 Hyper-V

High availability was successfully corfigured far the rale.

Select Virtual Machine

Confirmation

Configure High
Availability

=

islemi tamamlayin.

% Virtual Machine

All of the virtual machine configurations chosen were successfully made highly
available.

Result

%

Name Description

CL-WS12-v5 Success

To view the report created by the wizard, click View Repart.
To close this wizard, click Finigh.

Asagidaki gibi gbrinlyor olmali.

File Action View Help

= =

& Failover Cluster Manager

4 lﬁ HV-Clusterl.serhatakinci.lab

% Roles

P :% Modes
i hv-nodel
i hv-node
4 | Storage
2 Disks
E Pools

A ;% Metworks

Roles (2)
| Queries v [id v [{v)
Status Type Owner Node

i;_, Clustered-WVM1 @Hunning Virtual Machine  hv-node
i—_, CL-WS12w5 @Running Virtual Machine  hv-node

Configure Role...

Priority
Medium
Medium

Name
Virtual Machines...

Create Empty Role

View

Refresh

_ﬁ Cluster Metwork 1
_ﬁ Cluster Metwork 2

_lﬁ Cluster Metwork 3
Cluster Events

<| m

4 % CL-WS512«5

Virtual Machine CL-W512+v5
Status:
CPU Usage:
Memory Demand:
Assigned Memory:
Heartbeat -

< m

Summary | Resources

TEREZYNOOOOL

Help

Connect...
Start

Save

Shut Down
Turn Off

Settings..

Manage...
Replication

Move

Cancel Live Migrati...

Change Startup Pri..  »

W

Reles: CL-WS512-v3
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6. Failover Cluster islerlik Testleri

Buraya kadar yapmis oldugunuz kurulum ve yapilandirma islemlerinin saglikli olup olmadigini test
etmek icin Failover ve Live Migration 6zelliklerini tetikleyebilirsiniz.

6.1. Live Migration

Calisan bir sanal makineyi kesintiye ugratmadan Node’lar lizerinde aktarabilmeyi saglayan bir
ozelliktir. Genellikle planli operasyonlar dncesi aktarim amacl veya pro-aktif 6zellikler ile tetiklenerek
kullanihr.

Cluster Uyesi herhangi bir sanal makineyi secgtikten sonra Move menistinden canli olarak tasinmasini
saglayabilirsiniz.

= Failover Cluster Manager |;|i-

File Action View Help

&= = B&E VW'in tagima &ncesindeki sahibi
-E;E ;gli'\;?rcclluste; Ma:agekr. - Roles (2) Actions
Fy -Clusterl.serhatakinci.la
= Roles a
7 Roles -
29 Configure Role...
4 g I'\:lodhe\rs nodet Name Status Type OwhgfNode  Priority S ? i
% h del 1 3, Clustersd-VM1 l':i'l Running Virtual Machine hv-node1 Medium Virtual Machines... 4
v-node. - — =
+ B Storage 2, CLWS12v5  (®) Running | =3 | Connect.. m | TE Create Empty Role
& Disks (0] View ’
) B Pools © |save 7 Refresh
4 '3 Networks Shut Down = =
&3 Cluster Netwark 1 @ - H Help
— . urn
Cluster Metwork 2 =
& Cluster Networ - Clustered-VM1 -
S8 Cluster Network 3 =% | Settings... o
Cluster Events ¢ L :51 Manage... > || =5 Connect.

= N

v !u’i‘u a VM1 ‘ﬁ Move Live Migration 3 + || | Best Possible Node 4
bl ;!Pé 1 | Quick Migration v | Select Node..
Virtual Machine Clustered VM1 IZE;:Z' Change Startup Priority » _Lg_ Virtual Machine Storage
Statud & _
. ‘% 2% Settings..
CPUL Show Critical Events é.', Manage...
L]
Assiql =3 Add Storage Il 1 21 Move N
< m Add R 1 2=
s T ’ﬁ? esauree S8 Cancel Live Migration
M More Actions » <

Roles: Clustered-VM1 K | Remove

D Properties
Administrator: C\Windows\system32\cmd.exe - ping 192.168.35.220 1

time<ims TTL=128
time{ims TTL=128
time<ims TTL=128
time{ims TTL=128
time<{ims TIL=128
time<ims TTL=128
time<{ims TIL=128
time<ims TTL=128
time{ims TTL=128
time<ims TTL=128
time{ims TTL=128
time<{ims TTL=128
time<ims TTL=128
time{ims TTL=128
time<ims TTL=128
time{ims TTL=128
time<ims TTL=128
time<{ims TTL=128
H time{ims TTL=128
: bytes=32 time{ims TTL=128

BILGI: Yukaridaki gérselin yiiksek ¢6ziiniirliikli haline suradan
ulasabilirsiniz: http://www.serhatakinci.com/wp-content/uploads/mklresim/ws2012-hv-cluster/foc-

1.jpg
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Tasima islemi asagidaki gibi ilerler.

= Failover Cluster Manager - | o
File Action View Help
e x[E BE
FEEee, e
L=~ _F_afllo\rer Clust Roles (2) Actions
4 55 HV-Cluste -
el E o [Roles
¥ B9 Configu...
4 5 I'\:Jodes MName Status Type Cwner Node  Priorty  Information ) g
% :v- é Clustered-VM1 f'?’il Live Migrating Vitual Machine  hv-nodel Medium  Live Migrating. 54%. completed Virtual ... ¥
v { [ -
4 ) storag|| = CLWS12v5  (8) ing Vitual Machine  hv-nodel Medium E{ CreateE..
23 Dis View »
) é Po @ Refresh
4 53 Netwo VI'in canli tagima isleminde oldu bilgisi. Canli tagima islemi igin Hel H
4 Ch tamamlanma yiizdesi. E Hep
C
% Clt Clustered-.. ~
Cluste| ¢ n > || = Connect.
= () Start
1 .\
v =ES| Clustered-VM1 Preferred Owners:  Any node Save
| @® shutDo.. |
Virtual Machine Clustered-VM1 =||[® Tumoff
Status: Running S Cetti
i ings...
CPU Usage: 0 Up Time: osez ||| d
Memory Demand: 2048 MB Available Memory: 0 MB 1 Manage..
Assigned Memory: 2048 MB Intearation Services: 62927 | B Move >
n »
3 C IL...
< m v ||| Summary | Resources #d Cance v
Roles: Clustered-ViM1

.168.35.2208: time<{1ims
168 .35.2208: time<{ims
.168.35.2204: time{1lms
.168.35.2208: time<{1ilms
.168.35.2208: time{lms
.168.35.228: time<{1ims
.168.35.2208: time{lms
.168.35.228: time<{1ims
.168.35.220: time{ims
.168.35.2208: time{1ims
.168.35.220: time{ims
.168.35.2208: time<{1ims
.168.35.2208: time<ims
.168.35.2208: time<{1ims
.168.35.2208: time<{1ilms
.168.35.2208: time{lms
.168.35.228: time<{1ims
.168.35.2208: time{lms
.168.35.228: time{ims TTL=128
.168.35.2208: = time{ims TTL=128

BILGI: Yukaridaki gérselin yiiksek ¢6ziiniirliikli haline suradan
ulasabilirsiniz: http://www.serhatakinci.com/wp-content/uploads/mklresim/ws2012-hv-cluster/foc-
2.ijpq
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Windows Server 2012 Hyper-V

Tasima sonrasinda durum asagidaki gibidir.

= Failover Cluster Manager = | =] =
File Action View Help
+ = [m Bl
=: Fai Actions
= -F.E-I|DVEI' Clust Roles (2) Actions
4 55 HV-Cluste -
2 e Lz ) [Roles &~
3 &9 Configu...
45 I'\zlocllqes Name Status Type Cwner Mode  Priorty  Information ' J
% h 1| 2. ClusteredvM1 (&) Running Vitual Machine  hv-node2 Medium il s
v = =y
4 ) Storag|| 2»CLWST2v5 (@) Running Vitusl Machine  hvfdel  Medum i CreateE..
23 Dis View »
. g8 Po @ Refresh
4 L3 Netwd =
& o VIW'in yeni sahibi HV-Node? [ Her
 cl
% OL Clustered-... ~
\
Cluste/| ¢ ] > || =i Connect.
- @ start
b Ir-».l Clustered-VM1 Preferred Orwners:  Any node Save
| ® shutDe.. |
Virtual Machine Clustered-VM1 =|| | ® Tumoff
Status: Running S Settings
CPU Usage: 0% Up Time: O g
Memory Demand: 2048 MB Available Memory: 0 ME y Manage..
Assigned Memory: 2048 MB Integration Services: 629~ | | Move 4
" »
5 Cancel L...
< m > Summary | Resources #9 Cance v
Roles: Clustered-VM1

.168.35.220: = time<{ims TTL=128
.168.35.220: time<ims TIL=128
.168.35.220: time<{ims TTL=128
-168.35.220: time<imsz TTL=128
.168.35.220: time<{ims TTL=128
-168.35.220: = time<imsz TTL=128
.168.35.220: = time{ims TTL=128
-168.35.220: time<imsz TTL=128
.168.35.220: time{ims TTL=128
-168.35.220: time<imsz TTL=128
.168.35.22 time{ims TTL=128
-168.35.22 = time=4mz TTL=128
.168.35.220: sEae S Tttt a0

192.168.35.220: } &lme<lms 11L=1Zd
192 .168.35.22@: time<{ims TTL=128
192.168.35.220: s time{ims TTL=128
192 .168.35.22@: = time<{ims TTL=128
from 192.168.35.228: bytes=32 time{ims TTL=128

BILGI: Yukaridaki gérselin yiiksek ¢6ziiniirliikli haline suradan
ulasabilirsiniz: http://www.serhatakinci.com/wp-content/uploads/mklresim/ws2012-hv-cluster/foc-
3.ipg

BILGI: Tasima sirasinda adda yasana tek paketlik kayip normaldir. Bu durum, sanal makine veya
lizerinde ¢alisan uygulamalarin erisimi agisindan problem teskil etmez. Tek paket kaybi ag tabanli
olup biitiin sanallastirma platformlari icin aynidir.

Test islemini HV-Node2’den HV-Nodel’e dogru yeniden gerceklestirip ters yonli Live Migration
surecini de test edebilirsiniz.
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6.2. Failover

Asil felaket senaryolarindan olan bir fiziksel Node’un down olmasi durumunda, down olan Node
Gzerindeki sanal makinelerin otomatik olarak baska bir Node tizerinde start olmasi durumudur.

Genellikle plansiz kesintiler noktasinda koruma saglar ve sanal makineleri en hizli sekilde tekrar
erisilebilir kilmak igin kullanihr.

Bu islemi test etmek igin yapilmasi gereken en giizel sey Node’lardan birinin fisini cekmek olacaktir :)

Plansiz kesinti 6ncesinde her iki sanal makine de HV-Nodel (izerinde calisiyor ve hizmet veriyorlar.

Failover Cluster Manager I;li-

| File | Action view Help

| B/

El Failover Cluster Manager | Roles (2) Actions
4 B HV-Clusterl.serhatakinci.lab |
= | i Roles -
B9 Configure Role...
45 r:UdhES 2T Name Status Type Cwner Node  Prioty  Information . : 2 :
E hv-nodez =, Clustered-WM1 1’;" Running Vitual Machine  hv-node1 Medium Virtual Machines... 4
j V-NoOCE, e —
4 [ storage 3, CLWS12+5 (&) Running Vitual Machine hv-nodel  Medium 4 Create Empty Role
£ Disks View »
é Look 7, Refresh
I- '3 Metworks —
£ Cluster Events [ Hep

Her iki VM de HV-Node1 iizerinde gahgiyor.

BN Administrator: C\Windows\system32\cmd.exe - pi.. L=

192.168.35.228: bytes=32 time<{ims
192 .168.35.228: hytes=32 time<{ims
192.168.35.2208: bhytes=32 time<{ims
192.168.35.228: bytes=32 time{ims
192.168.35.228: hytes=32 time{ims
192.168.35.228: hytes=32 time<{lms
192.168.35.2208: bhytes=32 time<ims
192.168.35.2208: bytes=32 time<ims
192 _168_.35.2208: bytes=32 time<{ims
192.168.35.2208: hytes=32 time<ims
192.168.35.228: bhytes=32 time{ims
192.168.35.228: bhytes=32 time{ims
192.168.35.228: hytes=32 time<{lims
192.168.35.2208: bhytes=32 time<ims
192.168.35.2208: bytes=32 time<{ims
192.168.35.228: bytes=32 time<{ims
192 .168.35.228: hytes=32 time{im=s
192.168.35.2208: hytes=32 time<ims
192.168.35.228: bhytes=32 time{ims
192.168.35.228: hytes=32 time{ims
192.168.35.2208: bytes=32 time<ims T
192.168.35.2208: bytes=32 time<{ims

192.168.35.232: time<{ims TTL=128
192 168.35.232: time<{ims TTL=128
192 _.168.35.232: time{ims TTL=128
192.168.35.232: time{ims TTL=128
192.168.35.232: time<{ims TTL=128
192.168.35.232: time<ims ITL=128
192.168.35.232: time<ims TTL=128
192.168.35.232: time<{ims TTL=128
192.168.35.232: time{ims TTL=128
192 _.168.35.232: time{ims TTL=128
192.168.35.232: time{ims TTL=128
192.168.35.232: time<ims TTL=128
192.168.35.232: time<ims ITL=128
192.168.35.232: time<ims TTL=128
192.168.35.232: time<{ims TTL=128
192.168.35.232: time{ims TTL=128
192 _168.35.232: time<{ims TTL=128
192.168.35.232: time{ims TTL=128
192.168.35.232: time{ims TTL=128
192.168.35.232: time<{ims TTL=128
192.168.35.232: time<ims ITL=128
192.168.35.232: time<ims TTL=128

BILGI: Yukaridaki gérselin yiiksek ¢oziiniirliiklii haline suradan
ulasabilirsiniz: http://www.serhatakinci.com/wp-content/uploads/mklresim/ws2012-hv-cluster/foc-
4.jpg
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HV-Nodel’in fisini cekiyoruz!

Windows Server 2012 Hyper-V

HV-Nodel kapanir kapanmaz lzerindeki sanal makineler de down olur.

UYARI: Failover ézelligini Live Migration ile karistirmayin. Live Migration planli ve kesintisiz bir
operasyondur. Live Migration sirasinda her iki Node da ayaktadir. Failover ise Node’lardan birinin
plansiz bir sekilde down olmasi ile tetiklenir ve haliyle lizerindeki sanal makineler de o an down olur.

= | O IIIIII

= Failover Cluster Manager

File Action View Help

«=| 7= 3=

= F_ailo\rer Cluster Manager Roles (2) Actions
4 4] HV-Clusterl.serhatakinci.lab
. Roles =
Roles s ®
29 Configure Role...
4§ I'\iol:Les el Name Status Type Owner Node  Priority  Information . J
::] hv-nodez =, Clustered-VM1 i‘ Running Virtual Machine  hv-nodel Medium Virtual Machines... 4
j V-NOode. - =
4 [E Storage =, CLWS12v5 (%) Running Vitual Machine hvnodel  Medium i Create Empty Role
= Disks View »
B Pooks 3, Refresh
[ ‘543 Metworks —
£4| Cluster Events H Hele

B Administrator: CAWindows\system32\cmd.exe - pi...

from
from
from
from
from
from
from

192.168.35.
192 _168.35.
192.168.35.
192.168.35.
192.168.35.
192.168.35.
192.168.35.

imed out.
ed oyut

equest timed out?

equest timid out .

92.168.35.
192.168.35.
192.168.35.
192.168.35.
192.168.35.
from 192_168.35.
from 192.168.35.
from 192.168.35
from 192.168.35.
from 192.168.35.
from 192.168.35.

from
from
from
from
from

T e b e ek

bhytes=32
bhyte=s=32
hytes=32
hytes=32
hytes=32
hytes=32
hytes=32

time<{ins
time<{ins
time<{ins
time<{ins
time<{ins
time<ins T
time<ins

192.168.35.232: hyte
192.168.35.232: hyte
192.168.35.232: hyte
192.168.35.232: hytes=32

time{ims
time{ims
time{ims

time{ims

2 time{ims T

TTL=128

equest timed out.

from

Destination
Destination
PESTINAT 100
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination

unreachahle.
unreachahle.
UATeachanie .
unreachable.
unreachable.
unreachahle.
unreachable.
unreachahle.
unreachahle.
unreachahle.
unreachable .

from
£a3om
Prrom
from
from
from
from
from
from
from
from
from
from
from
from

192.168.35.18:
192.168.35.18:
192.168.35.18:
192 168 .35.1@:
192.168.35.18:
192.168.35.18:
192.168.35.18:
192.168.35.1@:
192.168.35.18:
192.168.35.18:
192 168 .35.1@:
192.168.35.18:
192.168.35.18:
192.168.35.18:
192.168.35.1@:
192.168.35.18:

Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination

host
host
host
host
host
host
host
host
host
host
host
host
host
host
host
host

unreachahle.
unreachahle.
unreachahle.
unreachahle.
unreachahle .
unreachable.
unreachahle.
unreachahle.
unreachahle.
unreachahle.
unreachahle.
unreachahle.
unreachahle.
unreachahle.
unreachahle.
unreachable.

BILGI: Yukaridaki gérselin yiiksek ¢éziiniirliiklii haline suradan

ulasabilirsiniz: http://www.serhatakinci.com/wp-content/uploads/mklresim/ws2012-hv-cluster/foc-

5.jpg
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Windows Server 2012 Hyper-V

HV-Nodel kisa bir stire daha Failover Cluster yonetim konsolunda ayaktaymis gibi gériinebilir. Eger
aksi bir ayar yapmadiysaniz 1-2 dk icerisinde Cluster servisi konudan emin olup sanal makineleri HV-
Node?2 lizerinde otomatik olarak start eder.

= Failover Cluster Manager - | o

File Action View Help
&=z H=

I 3

= F:;I;Trccl\uste; Ma:agekr " Roles (2) Actions

FR-- -Clusterl.serhatakinci.la

- Queries ~ Roles -~

5 Roles b , :
= own: &5 Configure Role..,
B ’\iodhes et Name Status Type Owner Node  Priority  Information “ g
-l_:) hv-nndea 5, Clustered-VM1 (%) Running Vitual Machine hv-node2 Medium Virtual Machines... b
j V- NOCE, =
4 [E) Storage =, CLWS1245 (%) Running Vitual Machine hvnode2  Medium i Create Empty Role
= i E
£ Disks View »
@ Poals 3 Refresh _
I» '53 Metworks — =
4| Cluster Events E Help

VI'lerin yeni sahibi HV-Node2
Clustered-VM1 -

=i Connect...
@ Start
( - ? @ Save
: 5 Shut D
v Preferred Owners:  Any node @ utLown
Turn Off
|| 24 Settings...
Virtual Machine Clustered-VM1 -
Status: Running 5y Manage..
CPU 2e: 0% Up Time: 0~ ;J-J Replication 3
< m 3y _
7 Move »
Summary | Resources " .

Destination o . 192.168.35.18: Destination host unreachahle.
Destination unreachable . R 192.168.35.18: Destination host unreachable.
Destination unreachable . 192.168.35.18: Destination host unwreachable.
geig}nagi_lﬂn um:eac}lal]ﬁe. 192.168.35.18: Destination host unreachable.
De:t}nat:'mn um-eacllahle. 192.168.35.18: Destination host unreachable.
De:t:}nat:'mn um.eaclrahle. 192.168.35.1@: Destination host unreachahle.

3 De:t:}nat:'mn um.eacliahle. 192.168.35.18: Destination host unreachahle.

s3a.nds destination unreachan e . 192.168.35.232: 2 time=9%4ms TTL=128

.35.228: bytes=32 time{ims TTL=1281e. 199 168.35_.932: time<ims TTL=128

.35.2208: bytes=32 time<ims TIL=128le. - i 5 =

35.22@: bytes-32 time<ims TTL-1281e. 132-168-35-232: fimedins TIL128
.35.220: bytes=32 time{ims TTL=1281¢. time<ims TTL=128
time<{imns TTL=128
time<{ims TTL=128

192.168.35.232:
192.168.35.232:
192.162.35.232:

4
2
2
-35.220: hytes=32 timedims TTL=128]e. g
g 2
B2 32 = % time{ims TTL=128
2
2
2
2
2
2

.35.220: bhytes=32 time{ims
.35.2208: bytess28"Linedins f : e
-35.2208: hagwes=32 timellms VIW'ler ayakta. | 192.168.35,002:

time<{ims TTL=128
time<ims TTL=128
time<imns TTL=128
time<{ims TTL=128
time<ims TTL=128
time<{ims TTL=128
time{ims TTL=128

.35.228: hytewssi2

-35.228: hytes=3z"Uime{ims

.35.228: hytes=32 time<ims T le.

.35.228: bytes=32 time{ims TTL=1281e.

.35.228: bytes=32 time{lms TTL=1281e.

.35.228: bytes=32 timed{ims TTL=1281e.
192.168.35.228: bytes=32 time{ims TTL=1281e.

17211 8055.232:
192.168.35.232:
192 168.35.232:
192.168.35.232:
192.168.35.232:
192.168.35.232: hytes=3

<lm

BILGI: Yukaridaki gérselin yiiksek ¢6ziiniirliikli haline suradan
ulasabilirsiniz: http://www.serhatakinci.com/wp-content/uploads/mklresim/ws2012-hv-cluster/foc-

6.ipg

HV-Nodel’i tekrar start ettikten sonra bu sefer de HV-Node2'nin fisini ¢cekip ters yonde Failover
islemini test edebilir veya Live Migration ile kesintisiz olarak sanal makineleri HV-Nodel (izerine geri
tasiyabilirsiniz.
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