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Vjezba 1.1. Visoka dostupnost file servera - Storage Spaces uz
koristenje iSCSI targeta

Prije nego Sto krenemo raditi vjezbu, trebamo:

1. Na Server 2012 R2 profilu, pokrenuti Hyper-V Manager.
2. U Hyper-V Manageru, pokrenuti virtualni posluZitelj RITS-EXC-DC. Ne paliti ostale virtualke!
3. Kada se virtualni posluzitelj pokrene, desnim klikom misa oznacite Connect.
4. Ulogirajte se koristeci slijedece podatke:

User name: RITS\Administrator

Password: RitsAdmini#
Napomena: Kada se logirate prvi put u svaku virtualku, bas natipkajte korisnicko ime
RITS\Administrator i pripadajuéi password. NE odabirati lokalnog administratora prilikom
logiranja!
5. Na virtualnoj masini SERVER1 dodati jos 4 mreZne kartice na External Network switch. Istu proceduru
napraviti i na SERVER2 i WITNESS virutalkama.
6. Na server WITNESS dodajte jos$ 4 virtualna hard diska veli¢ine 5GB. Kasnije ¢emo u vjezbi na tim
diskovima podesiti 4 iSCSI LUN-a. VHDX datoteke od virtualnih hard diskova pospremite u direktorij
WITNESS virtualne masine.
7. Upalite sve preostale virtualne posluZitelje (SERVER1, SERVER2, WITNESS). Potrebno je pricekati 3-4
minute da se svi virtualni posluzitelji upale. Nakon toga, napravite konfiguraciju mreznih kartica. Podesiti ih
tako da ne diramo domensku mrezu (prva mrezna kartica sa subnetom 10.10.10.X), a na ostale tri mrezne
kartice na SERVER1 podesimo IP adrese 192.168.0.30/24, 192.168.1.30/24, 192.168.2.30/24 i
192.168.3.30/24, bez default gatewaya). Istu proceduru ponoviti i na SERVER2 virtualnoj masini (ali koristiti
IP adrese 192.168.0.31/24, 192.168.1.31/24, 192.168.2.31/24, 192.168.3.31/24), i na WITNESS virtualnoj
masini (ali koristiti IP adrese 192.168.0.32/24, 192.168.1.32/24, 192.168.2.32/24, 192.168.3.32/24).
8. Ulogirajte se na SERVER1 i SERVER2 virtualke sa istim korisni¢kim podacima i pokrenite iSCSI initiator.
Sustav ¢e vam postaviti pitanju da li da trajno ukljuci iSCSI initiator, odaberite potvrdnu opciju.

Zadatak 1: Implementacija NIC Teaming-a

Kako bismo mogli napraviti NIC Teaming, ulogirajmo se u RITS-EXC-SERVER1 kao RITS\Administrator i
lozinkom RitsAdmin##. U Server Manageru, kliknimo na Local Server. Nakon toga, u "Properties" stranici za
RITS-EXC-SERVER1, desno pored "Additional Network 1", kliknimo na izlistanu IP adresu, kako je prikazano
slikom:
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= o Y _ y
Server Manager * Local Server @V Memage Took  View e
= PROPERTIES
1% Dashboard For SRV1 TASKS ¥
i Local Server had
B Computer name SRV1 Last installed updates Never
W& All Servers Domain RITS.LOCAL Windows Update Not configured
ii File and Storage Services P Last checked for updates Never
Windows Firewall Domain: Off, Public: Off Windows Error Reporting off
Remote management Enabled Customer Experience Imp Program Not
Remote Desktop Disabled IE Enhanced Security Configuration on =
NIC Teaming Disabled Time zone (UTC+01:00) Sarajevo, Skopje, Warsaw, Zagreb
Additional Network 1 2,165,030, 1Pv0 enabled Product ID Not activated
Additional Network 2 192.168.1.30, IPv6 enabled
Additional Network 3 192.168.2.30, IPv6 enabled
Additional Network 4 192.168.3.30, IPv6 enabled
Domain Network 172.16.030, IPv6 enabled | |
v
EVENTS
All events | 84 total TASKS ¥
Filter yel v @~ ©
ServerName 1D Severity Source Log Date and Time
SRV1 8198 Emor  Microsoft-Windows-Security-SPP Application 6/22/2015 9:14:26 PM =
SRV1 8200 Error  Microsoft-Windows-Security-SPP Application 6/22/2015 9:14:26 PM
SRV1 1014 Eror  Microsoft-Windows-Security-SPP Application 6/22/2015 9:14:26 PM

U Network Connections dialog boxu, provjerimo da li su mrezne kartice ,Additional Network 2,
,Additional Network 3“ i, Additional Network 4“ upaljene. Ako nisu, selektirajmo i kliknimo desnim klikom
misa na svaku od tih mreznih kartica i kliknimo na ,,Enable”. Sve bi trebalo izgledati kako je prikazano
slikom:

1 llf' » Control Panel » Network and Internet » Network Connections v Cv| | Search Network Connections @ ‘

Organize v g -0 @
™~ | Additional Network 1 ™| | Additional Network 2 " Additional Network 3 | | Additional Network 4 ™ | Domain Network
Unidentified network @ _ Unidentified network » _ Unidentified network E _ Unidentified network * _ RITS.LOCAL
Microsoft Hyper-V Network Adap... @27 Microsoft Hyper-V Network Adap... @67 Microsoft Hyper-V Network Adap.. @2 Microsoft Hyper-V Network Adap... | @22 Microsoft Hyper-V Network Adap...

Nakon provjere aktivnosti mreznih adaptera, moZemo zatvoriti Network Connections dialog box. Za svaki
slucaj, osvjezimo Properties pane za RITS-EXC-SERVER1, i sa desne strane ,,NIC Teaming“ kliknimo
,Disabled”:
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Server Manager * Local Server

Manage Tools  View  Help

PROPERTIES
Dashboard For SRV1 TASKS ¥
Local Server lad
Computer name SRV1 Last installed updates Never
All Servers Domain RITS.LOCAL Windows Update Not configured
ii File and Storage Services P Last checked for updates Never
Windows Firewall Domain: Off, Public: Off Windows Error Reporting off
Remote management Enabled Customer Experience Imp Program Not
Remote Desktop Disabled IE Enhanced Security Configuration On =
NIC Teaming Time zone (UTC+01:00) Sarajevo, Skopje, Warsaw, Zagreb
Additional Network 1 192.168.0.30, IPv6 enabled Product ID Not activated
Additional Network 2 192.168.1.30, IPv6 enabled
Additional Network 3 192.168.2.30, IPv6 enabled
Additional Network 4 192.168.3.30, IPv6 enabled
Domain Network 172.16,030, IPv6 enabled | |
v
EVENTS
All events | 84 total TASKS ¥
Fiter » vy ®~ ~
ServerName ID  Severity Source Log Date and Time
SRV1 8198 Error  Microsoft-Windows-Security-SPP Application 6/22/2015 9:14:26 PM =
SRV1 8200 Emor  Microsoft-Windows-Security-SPP Application 6/22/2015 9:14:26 PM
SRV1 1014 Eor  Microsoft-Windows-Security-SPP Application 6/22/2015 9:14:26 PM

U NIC Teaming prozoru, u ,Adapters and Interfaces” pane-u, kliknimo na , Additional Network 1“. Pritisnite i
drzite CTRL tipku i onda kliknite na ,, Additional Network 2“

== SERVERS
All Servers | 1 total

TASKS ¥

Name  Status Server Type Operating System Version

Teams

SRV1 @ Online Virtual Microsoft Windows Server 2012 R2 Standard 0

TEAMS
All Teams | 0 total

TASKS ¥ | TASKS =

ADAPTERS AND INTERFACES

Team Status Teaming Mode Load Balancing Adapters

Network Adapters [RE Tt |

Adapter Speed  State Reason

4 Available to be added to a team (5)

Additional Network 3 10 Gbps
Additional Network 4 10 Gbps

Domain Network 10 Gbps

U NIC Teaming prozoru, u ,Adapters and Interfaces” pane-u, kliknimo na , Tasks“. U drop-down listi,
kliknimo na ,,Add to New Team*“:
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Ea= SERVERS
| [ All Servers | 1 total TASKS v
Name  Status Server Type Operating System Version Teams

SRV1 @ Online Microsoft Windows Server 2012 R2 Standard 0

TEAMS ADAPTERS AND INTERFACES
All Teams | 0 total TASKS ¥ | TASKS w
Team Status Teaming Mode Load Balancing Adapters Team Interfaces |

Adapter C Speed  State Reason

4 Available to be added to a team (5)

Additional Network fctas
Add to New Team

Add to Selected Team
Disable

Additional Network J

Additional Network

Additional Network 2
itional Networl prapertias
TUGOp:

Domain Network

& & s

Ovu grupu mreznih kartica nazvati ¢emo ,,iSCSI Access Team1“. U polje ,,Team name*, napisimo ,,iSCSI
Access Team 1“i kliknimo OK:

& NIC Teaming =g x
= SERVERS
| [ All Servers | 1 total TASKS v

Name  Status

Server Type  Operating System Version

SRV1 @ Configuring..  Virtual Microsoft Windows Server 20|
New team

Saving...

Team name:

iSCSI Access Team 1

TEAMS Member adapters:
All Teams | 0 total

[ Tasks w

InTeam Adapter - Speed  State Reason

Team Status Teaming Mode Load Balancing Adapters
[V]  Additional Network 1 10 Gbps
[V]  Additional Network 2 10 Gbps
[7]  Additional Network 3 10 Gbps

[[]  Additional Network4 10 Gbps
[]  Domain Network 10 Gbps

v Additional properties

ok || cancel

Nakon dodavanja dva mrezna adaptera u iSCSI Access Team 1, treba pro¢i 30ak sekundi da se konfigurira

NIC teaming i da se prozor osvjezi. Kada je NIC Team uspjesSno napravljen, pokazati ¢e se novi status
,Active”:
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e SERVERS

ll All Servers | 1 total TASKS v
Name  Status Server Type Operating System Version Teams

sRV1 (D Online Microsoft Windows Server 2012 R2 Standard 1

TEAMS

ADAPTERS AND INTERFACES
All Teams | 1 total TASKS ¥ | TASKS =
Team Status  TeamingMode  Load Balancing Adapters Team Interfaces
iSCSl AccessTeam 1 () OK Switch Independent Address Hash 2 Adapter © Speed  State  Reason

Additional Network 3 10 Gbps
Additional Network 4 10 Gbps

Domain Network 10 Gbps

D

Name Sent  Received
Bytes: 0 98942
Packets: 0 1,182
Packets discarded: 0 0
Bytes/Second: 0 0
Packets/Second: 0 0

Slijedeci korak je podesSavanje IP konfiguracije za nase NIC Team-ove. Kliknimo na Start screen, otvorimo
Control Panel, kliknimo na , Network and Internet”, i onda na ,Network i Sharing Center”. Potrazimo iSCSI

Access Team 1, i sa desnim klikom misa udimo u meni , Properties”. IP podatke ¢emo podesiti ovako:
- IP address: 192.168.0.130

- Subnet mask: 255.255.255.0
- Default gateway: ostavimo prazno
- DNS: ostavimo prazno.
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' General \

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

1P address: 192 .168 . 0

Subnet mask: | & . 255 . 255

Default gateway: _ ;

Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server: [ .

Alternate DNS server:

[validate settings upon exit

Kada smo unijeli navedene podatke, zatvorimo ,,iSCSI Access Team 1 Properties” dialog box.

Istu proceduru ponovimo i sa Additional Network 3 i 4, od kojih moZemo napraviti novi NIC Team imena
,ISCSI Access Team 2“. Nakon tridesetak sekundi, osvjezZiti ¢e se prikaz i dobiti éemo ovakav status:

i- SERVERS

W AuServers|1total TASKS v

Name  Status Server Type  Operating System Version Teams

SRV1 @ Online Microsoft Windows Server 2012 R2 Standard 2

TEAMS ADAPTERS AND INTERFACES

All Teams | 2 total TASKS ¥ TASKS =
Team Status  TeamingMode  Load Balancing Adapters Network Adapters [RE T |
iSCSI Access Team 1 (1) OK Switch Independent Address Hash 2 Adapter & Speed  State Reason
iSCSI Access Team 2 () OK Switch Independent Address Hash 2 ~

4 iSCSI Access Team 1 (2)
Additional Network 1 10 Gbps () Active
Additional Network 2 10 Gbps @ Active

4 iSCSI Access Team 2 (2)
Additional Network 3 10 Gbps () Active

Name * Sent  Received
Bytes: 0 45064
Packets: 0 522
Packets discarded: 0 0
Bytes/Second: 0 0
Packets/Second: 0 0

Kada smo napravili i drugi NIC Team, zatvorimo NIC Teaming prozor i podesimo IP konfiguraciju koristeci
slijedece podatke:
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- IP address: 192.168.1.130

- Subnet mask: 255.255.255.0

- Default gateway: ostavimo prazno
- DNS: ostavimo prazno.

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(") Obtain an IP address automatically
(®) Use the following IP address:

1P address: 192 .168 . 1 130

Subnet mask: 5 .255 .255 . 0

Default gateway:

Obtain DNS server address automatically
(®) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ Ivalidate settings upon exit

Kada smo unijeli navedene podatke, zatvorimo ,,iSCSI Access Team 2 Properties” dialog box. Slijedeci korak
u proceduri je konfiguracija MPIO (Multipathing I/0), uz pomodu kojeg ¢emo od nasa dva NIC Teama
napraviti viSestruki pristup prema iSCSI LUN-ovima koje koristimo za vjezbu.

Zadatak 2: Konfiguracija iSCSl initiator-a i MPIO-a

Da bismo mogli napraviti konfiguraciju MPIO-a, prvo ga moramo instalirati posto se radi o dodatnoj opciji
na Microsoftovim serverskim operacijskim sustavima. Ulogirajmo se na RITS-EXC-SERVER1 kao
RITS\Administrator i lozinkom RitsAdmin## i pokrenimo Server Manager, kako bismo mogli napraviti
instalaciju:
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= Server Manager bﬁ-

@ v Server Manager * Dashboard @ | venage Tools  view Hep

Dashboard WELCOME TO SERVER MANAGER
B Local Server
ii All Servers S %
= & ) a Configure this local server
W File and Storage Services P
QUICK START
2 Add roles and features
rvers to manage
WHAT'S NEW
4 Create a server group
5 Connect this server to cloud services
Hide =
LEARN MORE
ROLES AND SERVER GROUPS
Roles: 1 | Servergroups:1 | Servers total: 1
= File and Storage - =
[ 3 1 Local Server 1 B All Servers 1
B Services u i
@ Manageability @ Manageability @ Manageability
Events Events Events
Services Services Services
Performance Performance Performance
BPA results BPA results BPA results
e — = = ) 9:37PM
EEEEE] WG i g |

Kliknimo na ,,Add roles and features”, i kliknimo Next na stranici ,Before You Begin“ (ako se pokaze). Isto
tako, na stranici ,,Select installation type” kliknimo Next, i na stranici , Select destination server” provjerimo
da li je oznacen SERVER1 posluzitelj. Procedura izgleda ovako:

= Server Manager =@ x
@ ¥ Server Manager * Dashboard | P vamee 1o
e Add Roles and Features Wizard [=[a]
0 Local Server i A DESTINATION SERVER
= Before you begin SRVIATSLOCAL
W& All Servers
& File and Storage Services P Before You Begin This wizard helps you install roles, role services, or features. You determine which roles, role services, or
Q| features to install based on the ing needs of your organization, such as sharing documents, or
hosting a website.
To remove roles, role services, or features:
Start the Remove Roles and Features Wizard
W Before you continue, verify that the following tasks have been completed:
* The Administrator account has a strong password
* Network settings, such as static IP addresses, are configured
* The most current security updates from Windows Update are installed -~
Hide
1] If you must verify that any of the ing prerequisites have been close the wizard,
complete the steps, and then run the wizard again.
To continue, click Next.
RO|
Rol
[ Skip this page by default

BPA results BPA results BPA results

EEAEE] G v 2 |
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Server Manager

@1 F

Manage

Tools

View

Add Roles and Features Wizard

WH
0 Local Server 5 3 DESTINATION SERVER
= Select installation type SRVIATSLOCAL
W& All Servers
i File and Storage Services b SR o Bacin Select the installation type. You can install roles and features on a running physical computer or virtual
al 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
w Install required role services for Virtual Desktop Infrastructure (VDI) to create a virtual machine-based
or session-based desktop deployment.
Hide =
LE|
RO|
Rol
BPA results BPA results BPA results
- r”J = = = 2 9:33PM
|’-f = 17 =il b6 Bl Y s
=) Server Manager =g x

Add Roles and Features Wizard

® |

1=
Dashboard WE

Local Server

ii All Servers

W5 File and Storage Services b

DESTINATION SERVER
SRVLRITS.LOCAL

Select destination server

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

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

r

Manage

Tools

Server Pool
W Filter: |
Name 1P Address Operating System
SRV1.RITS.LOCAL 172.16.0.30,19...  Microsoft Windows Server 2012 R2 Standard Hide =
LE|
RO|
Rols
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.
BPA results BPA results BPA results
q = — : 9:33PM
il _ Ei' == =]
|—-L = = T8 Tl B g

Na slijedecoj stranici kliknemo na ,Features” i odaberemo ,Multipath 1/0“, te Next i Install:
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i Server Manager -3 x
@ ¥ Server Manager * Dashboard @ | venage Tools  view Hep

— Add Roles and Features Wizard

B Local Server

W& All Servers

i’i File and Storage Services P

DESTINATION SERVER
SRVLRITS.LOCAL

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

Features Description

= - ~]  Multipath /O, along with the
[] Internet Printing Client Microsoft Device Specific Module

[] 1P Address Management (IPAM) Server (DSM) or a third-party DSM,
Features rovi for using multipl
w [ iSNS Server service prossdes pport for tsng myfiple
Confirmation data paths to a storage device on
ormeRe [] LPR Port Monitor | Windeis
[] Management OData IIS Extension

[] Media Foundation

Hide
Le| b [] Message Queuing
[[] Network Load Balancing
RO| [[] Peer Name Resolution Protocol

[ Quality Windows Audio Video Experience
[] RAS Connection Manager Administration Kit (CM#

[[] Remote Assistance

Rols

4 [] Remote Differential Compression

<[ [ >

BPA results BPA results BPA results

(LA ] W w2 |

Server Manager

@ ~  Server Manager * Dashboard @ | I Maage Took View Hep

— e Add Roles and Features Wizard [=[=] 2

B Local Server DESTINATION SERVER

B Al servere Confirm installation selections INATION SERvER
n

g Fi i .
& File and Storage Services b To install the following roles, role services, or features on selected server, click Install.

[[] 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.

Wi s
MR
Hide =
L]
RO
Rol

Export configuration settings
Specify an altemate source path

Next> il [ onee

BPA results BPA results BPA results

I & [ 65| oo v S

Instalacija MPIO opcije je sada zavrSena. Da bismo ju mogli iskoristiti, potrebno je napraviti konfiguraciju
necega (iSCSI, SAS, Fibre Channel, Fibre Channel over Ethernet) Sto moZe koristiti multipathing kao
algoritam za pristup sustavu za pohranu. U konkretnom slucaju, iskoristiti ¢emo iSCSI initiator kako bismo
kroz multipathing iSCSI-a osigurirali visoku dostupnost, propusnost i redundanciju pristupa sustavu za
pohranu. Uz pomoc iSCSl initiator-a (iSCSI klijent) spojiti ¢emo se na iSCSI target (iSCSI server) na virtualnom
posluZitelju RITS-EXC-WITNESS, na kojem ¢emo podesiti Cetiri LUN-a za pohranu podataka u nasoj vjezbi.
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Zadatak 3: Konfiguracija iSCSI LUN-ova na virtualnoj masini RITS-EXC-
WITNESS

Potrebno je pripremiti dodane diskove za koristenje u iSCSI target-u. Dakle, podignimo alat diskmgmt.msc
(Disk Management), i prebacimo prvo dodatne 5GB diskove u Online stanje (desni klik miSem u sivi prostor
u kockici gdje pise ,,Offline”, pa odaberemo , Online”, za svaki od diskova od Disk 1 do Disk 4):

= Disk Management - | &
File A&ction View Help

e T Bz BE

Yolume [Layout [ Type File System | Status [ Capacity [ Free Spa.. | % Free
=] Simple Basic Healthy (R.. 300 MBE 300 ME 100%
=] Simple Basic Healthy (E..  99ME 99 ME 100%
w (C1) Simple Basic NTFS Healthy (B, 12648 GB 1092068 98%

aDisk 0 e
Basic (]
126,48 GB NTFS

126,83 68 300M8 oaMe

Online Healthy (Recovery Partition) Heatthy (EFI Syster Partition) Healthy (Boot, Page File, Crash Durnp, Prirmary Partitiar)

C@IDisk 1 |

Unknown

1.00 GB Orline

Offline (1
Propsitzs =
Help =

“FDisk 2

Unknown

1.0068 1.00 68

Offline (1 Unallocated

“EDisk 3

Unknown

1,008 10068

Offfine (i Unallocated

“@IDisk 4

B Unallocated Bl Prirary partition

ERAEEN I %t

, hakon ¢ega ¢e nam diskovi biti u ,Not Initialized” stanju. Desnim klikom na isto mjesto kao u prethodnom
koraku, napravimo ,,Initialize disk”. Po defaultu ¢e nam biti checkbox-irani svi diskovi, i taj izbor potvrdimo:

= Disk Management - || x
File Action Wiew Help

e @ B BE R

volume [Layout [ Type File System | Status [ Capacity [ Free Spa.. | %Free
=) Sirmple Basic Healthy (R 300 MB 00ME 100%
= Sirmple Basic Healthy (E.. 59 MB WME  100%
s (09 Sirmple Basic HTFS Healthy (B.. 1264868 1092068 B6%

Initialize Disk -

“ou must initialize a disk before Logical Disk Manager can access it

iDisk 0 I . - |
Basic :
Disk 1
126.09 GB 300 MB 99 1B Disk 2
Online Healthy (Recovery Partition) Healthy| Disk 3 Prirnary Partition)
Disk 4
“@Disk 1 I | (- tc following patition style for the selected disks:
Unknosin
1.00 68 10068 () MBR (Master Boot Record)
Mot Initialized | Unallocated ) GPT (GUID Partition T able)
Note: The GPT partition style is not recagnized by all previous versions of =
Windows,
“@Disk 2
Unknown
oK Cancel
Mot Initialized Unallocated
“IDisk 3
Unknown
10068 1.00G8

Nat Initialized Unallocated

“#IDisk 4

M Unallocated Wl Primary partition

CHE RN ENE = | B
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Nakon toga, diskove je potrebno formatirati. Na svakom disku (jedan po jedan, kroz wizard), kliknemo
desnim klikom misa na ,Unallocated”, odaberemo ,,New simple volume®, i samo odklikamo Next-Next-
Next-Next-Finish, za sva Cetiri diska. Krajnji rezultat bi trebao izgledati ovako:

= Disk Management = |
File Action View Help

= | B e

volume [Layout [ Type File System | Status [ Capacity [ Free Spa.. | %Free
=) Sirmple Basic Healthy (R 300 MB 00ME 100%
= Sirmple Basic Healthy (E.. 59 MB WME  100%
s (09 Sirmple Basic HTFS Healthy (B.. 1264868 1092068 B6%
CaMewiolume (09 Sirple Basic HTFS Healthy (P... 550 MB 9EME 9%
Calewolume (£)  Sirple Basic HTFS Healthy (P... 550 MR 9EME 9%
Calewolume (F) Siriple Basic HTFS Healthy (P... 550 MR 9EME 9%
CaMewolume (67 Sirple Basic HTFS Healthy (P... 550 MR 9EME 9%

CaDisk 1
Basic New Yolume (D:)

902 MB 200 MB NTFS

Online Healthy (Primary Partition)

CaDisk 2 -

Basic New Yolume (E3)

992 MB 300 MB NTFS

Online Healthy (Primary Partition)

aDisk 3 -

Basic New Yolume (F)

902 MB 200 MB NTFS :
Online Healthy (Primary Partition)

CaDisk 4

Basic New Yolume (G

902 MB 200 MB NTFS

Online Healthy (Primary Partition)

M Unallocated Wl Primary partition

[CHE e Ee + | o

Koristedi Server Manager, potrebno je napraviti ¢etiri nova iSCSI LUN-a. Pokrenimo Server Manager, i u
,Add Roles and Features” dodajmo pod ,File and Storage Services” pod-rolu iSCSI Target Server:

Server Manager - |0 x
@ ¥ Server Manager * Dashboard @1 veage Toos  view
e Add Roles and Features Wizard !ﬂ ~
I8 Dashb)
H DESTINATION SERVER
. Local WITMESS rits local
i All Sel
BE File a Select one or more roles to install an the selected server,
Roles Description
4 [H] File and Storage Services (1 of 12 installed) | ISCSI Target Server provides services
h and management tools for i5CSI
4 File and iSCS| Services targets.
File Server
[] BranchCache for Network Files
[] Data Deduplication
[ DFS Namespaces
[ DFS Replication _ Lide =
[ File Server Resource Manager =
[ File Server VSS Agent Service
[ i5CSI Target Storage Provider (VDS and V¢
[ server for NFS
[ Work Folders
g ces (Installed) 1
. v
< " »
EPA results Performance Performance
BPA results BPA results
PTTTIELC BTN PYETRSTTELC BV >
H = 12:09 AM
‘ ‘ = H 7] r=nl G Bl R e

, hakon c¢ega je sa potvrdom na , Next”, ,Next“ i, Finish” potrebno potvrditi odabir. Kada se zavrsi
instalacija, kliknimo sa lijeve strane na ,File and Storage Services”, i nakon toga na iSCSI:
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Server Manager - |

g_ iSCSI VIRTUAL DISKS

[PELELTS Tools View
| P g

E Servers AlliSCS virtual disks | O total TASKS W
' Rlumes There are no iSCSI virtual disks.
L] Disks
E Storage Pools To create an iSCS! virtual disk, start the New iSCS! Virtual Disk Wizard.
Shares
iSCSI
Work Folders
Last refreshed on 3/18/2017 12:11:24 AM
iSCSI TARGETS
No VHD is selected. TASKS =
iSCSI VHD to display its associated targets. o

|
EREEE

211 AM
R ® e WY oemnn ‘

, hakon ¢ega je potrebno kliknuti na ,, To create an iSCSI virtual disk, start the New iSCSI Virtual Disk Wizard“
opciju. Za lokaciju prvog VHDX-a za iSCSI LUN odabrati éemo D disk:

[

@ v Server Manager * File and Storage Services * iSCSI

Server Manager -|g| x

@ | r1 Manage  Tools  View  Help

& New iSCSI Yirtual Disk Wizard
[ Servers TASKS ¥
i Volumes Select iSCSI virtual disk location
(1] Disks
m Storage Pools rtual Disk Location [SCNE
Fors 1SCS1 Virtual Disk Name Server Name Status Cluster Role Owner Node
WITNESS Online Mot Clustered
iSCSI
Work Folders
O The list s filtered to show only servers with the iSCS| Target Server role installed,
Storage location:
@ Select by valume:
Volume Free Space Capacity ~File System
c 109GB  126GB NTFS
[ 967 MB 930 MB  NTFS
E 967MB  990MB NTFS
F: 967MB 990 MB NTFS
G 967 MB 990 MB NTFS
The iSCS1 virtual disk will be saved at \iSCSIVirtualDisk on the selected volume.
) Type a custom path:
TASKS ¥
< Previous Mext » Create

EEEE

1217 AM
R ﬁ ﬂ:b HRY 3/18/2017

, a same VHDX datoteke moZemo proizvoljno imenovati, npr. brojevima prvi, drugi, treci i ¢etvrti (na slici je

pokazan primjer za prvi.vhdx:
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=

Server Manager

- x
@ ¥ Server Manager * File and Storage Services * iSCSI @

Manage Tools  View

New iSCS| Virtual Disk Wizard

(5 Servers s )
i Volumes Specify iSCSI virtual disk name
[ Disks.
m Storage Pools MName: Prii
Shares

o Description:
iSCS| irtual Disk Size

Work Folders

Path: DSCSIVirtualDisks\Prvivhdix

TASKS =

Lo Bl bRy 21BAM ‘

3/18/2017

CIEECEE

, hakon Cega je potrebno kliknuti ,,Next“, odabrati , Fixed drive size” od npr.900MB:

=

Server Manager

- | & x
@ ¥ Server Manager * File and Storage Services * iSCSI '

Manage Tools  View

New iSCSl Virtual Disk Wizard

E serers __TASKS -
i Volumes Specify iSCSI virtual disk size
[ Disks

m Storage Pools S firtual Disk Location Free space: 933 MB

Shares

iSCsI

Work Folders

ual Disk Name Size: 900 H

(®) Fixed size

This type of disk provides better performance and is recommended for servers running
spplications with a high level of disk activity. The virtual hard disk is created using the size of
the fixed virtual hard disk. It does not change when data is added or deleted.
Clear the virtual disk on allocation

Note: Un-selecting is NOT RECOMMENDED. Clearing a disk to zero will remave any

fragments of data that remained on underlying storage, thus protecting from information
leaks.

) Dynamically expanding

This type of disk provides better use of physical storage space and is recommended for servers
running applications that are not disk intensive. The vhdx file is small when the disk is created
and grows as data is written to it.

) Cifferencing

This type of disk is associated in 2 parent-child relationship with ancther disk that you want to
leave intact. You can make changes to this virtual hard disk without affecting the parent disk
and easily revert the changes later.

Parent virtual disk path:

[Tasks |
Next » Create

I ‘ :
—

CHE e

o 0y bRy 220AM ‘

3/18/2017

, i potvrditi odabir sa ,, Next“. Na slijede¢em ekranu pitati ¢e nas koji iSCSI Target imamo namjeru koristiti.
Posto jos nismo napravili niti jedan, odabrati éemo opciju ,New iSCSI Target”:
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@ ¥  Server Manager * File and Storage Services * iSCSI

Server Manager -] x

-@ 1 ['1 Manage  Tools  View

& New ISCSI Virtual Disk Wizard =[] .
[ Servers TASKS ~
i Volumes Assign iSCSI target
[ Disks
m Storage Pools 1551 Virtual Disk Locstion Assign this ‘S,CS‘ virtual disk to an existing iSCS| target or create a new target for it.
el Existing iSCSI target:
Shares | Virtual Disk Name
S — Target Name Initiator IDs Description
iSCsl —
Work Folders =
Target Name and Access
S target
TASKS  w
] [ o e
? v
} — — c 12:21 AM
"- ‘Ha u;j v b9 Wl WY g
. , . “.
iSCSI Target cemo nazvati ,LAB1“:
R Server Manager -0 x
@ ¥  Server Manager * File and Storage Services * iSCSI @ Py serage Took  vew e
= New iSCSI Yirtual Disk Wizard
[ Servers TASKS
i voumes Specify target name
[ Disks
m Storage Pools ISCSI Virtual Disk Location Name: LAB1
| virtual Disk Name
Shares ' Description:
Virtual
iSCSI1 | Virtual Disk Size
Work Folders
Access Servers =
TASKS_w

=[N RE

12:22 AM
% %l ﬂ:) HRY 3/18/2017

, i na iduéem éemo ekranu odabrati opciju ,Add“, te ,Query Initiator computer for ID“ (pripazite da su
virtualne masine uklju¢ene u trenutku kada ovo radite!). Kliknuti éemo na ,, Browse”, i u to polje upisati

serverl:
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5 Server Manager -3 X

-@ 1 ['1 Manage  Tools  View

New iSCSI Virtual Disk Wizard

[ Servers [Tass |
i Volumes Specify access servers
[ Disks = Add initiator ID \;li-
m Storage Pq | access this iSCSI virtual disk.
Shares Select a method 1o identify the initiator:
Work Folder: (® Query initiator computer for ID (not supported on Windows

Server 2008 R2, Windows 7, ar earlier):
SERVER 1 ritslocal

Select from the initiator cache on the target server:

) Enter a value for the selected type

Type: Value:

1N -] Browse..

| < Previous Next > e TASKS ¥

s [N > e ]

, i pristisnuti ,,OK”. Istu proceduru ¢emo ponoviti i za SERVER2 (prvo Add, pa dodati computer name
SERVER2, rezultat ¢ega bi trebala biti konfiguracija slicna ovoj:

5 Server Manager - |0 x
@ ¥ | Server Manager * File and Storage Services * iSCSI &)  Manage  Tooks  View
New iSCS| Virtual Disk Wizard
[ Servers TASKS ¥
i Volumes Specify access servers
(1] Disks
E Storage Pools SCS) virtual Disk Locztion | Click Add to specify the iSCSI initiater(s) that will access this iSCSI virtual disk.
SHarES | Virtual Disk Name Type Value
| Virtual Disk Size 1N ign.1991-03.com.microsoftiserver Lrits.local
iSCl i5Csl Target IQN iqn.1991-05.com.microsoftserverd.rits.local
Work Folders o :
Target Mame and Access
Enable authentication ser.
TASKS ¥

=[A e o

Time smo virtualnim masinama SERVER1 i SERVER2 dopustili pristup na iSCSI Target. Nakon toga,
zavrSavamo iSCSI Target wizard koriStenjem opcija , Next”, ,Next“ i, Create”.

Krajnji rezultat izgleda ovako:
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Server Manager - |

Manage Tools  View

g_ iSCSI VIRTUAL DISKS

[ Servers AIIISCS| virtual disks | 1 total [ Tasks ~ |
i Volumes - 5 - New iSCS! Virtual Disk...
§s tter " Import iSCS! Virtual Disk..
= Disks b
; Refresh
Storage Pools Path Status Virtual Disk Status  Target Mame Target Status  Initiator ID
Shares

4 WITNESS (1)
DNISCSIVirtualDisks\Prvivhdx

iSCsl

Work Folders

<
Last refreshed on 3/18/2017 12:17:47 AM

Not Connected lab1

Not Connected  IQN:iqn.1991-05.com.microsoft:serverl.nts.local, IQN:iqn.1991-05.com.microsoftserverZ ritslocal 9l

m >

iSCSI TARGETS
D:\iSCSIVirtualDisks\Prvi.vhdx on WITNESS

TASKS w

Filter el

® - ® |

=EREE

12:30 AM
%%(b HRY 3/18/2017 ‘

Potrebno je odraditi istu proceduru za preostale iSCSI LUN-ove, koji ¢e biti smjesteni na diskovima E, F, i G.
U gornjem desnom kutu, pod , Tasks“, kliknemo na ,,New iSCSI Virtual Disk“, i slijedimo wizard, odaberemo
pripadajudi disk, ali kod konfiguracije iSCSI Targeta, dodamo ovaj disk na postojeci iSCSI Target (opcija
,Existing iSCSI target” u konfiguracijskom prozoru ,Assign this iSCSI virtual disk to an existing iSCSI Target or
create new target for it”). Nakon dodavanja sva Cetiri virtualna diska/LUN-a, konfiguracija bi trebala
izgledati otprilike ovako:

g_ iSCSI VIRTUAL DISKS

Server Manager a

)1 Py

Manage Tools  View

[ SRED AllSCS| virtual disks | 4 total TASKS ¥
_l Volumes e o Yy @ v ©
L Disks
E Storage Pools Path Status Virtual Disk Status Target Mame Target Status  Initiator ID
Shares

4 WITNESS (4)

iSCSI

Work Folders

DAISCSIVirtualDisks\Prvivhdx
ENISCSIVirtualDiskshDrugivhdsx

Not Connected
Not Connected lab1

FAISCSIVirtualDiskshtreci.vhdx
GASCSIVirtualDisksheetvrtivhdx

<
Last refreshed on 3/18/2017 12:17:47 AM

Mot Connected lab1
Mot Connected lab1

Not Connected
Not Connected
Not Connected

Net Connected

ION:ign.1991-05.com.microsoftserverl.rits.local, IQN:iqn.1991-05.com.microsoft:serverZ ritslocal

IQN:iqn.1991-05.com.microsaftservert.ritslocal, IQN:iqn.1991-05.com.microsoft:server2.rits.local

1QM:ign.1991-05.com.microsoft:serverl.rits.local, IQN:ign.1991-05.com.microsoft:server2.rits.local

IQN:ign.1991-03.com.microseft:serverl.ritslocal, IQM:ign,1991-03.com.microsoftiserver.rits.local

iSCSI TARGETS
D:\SCSIVirtualDisks\Prvi.vhdx on WITNESS

TASKS ¥

‘ Fitt o

v v

=ETE

12:36 AM
R % (b HRY 3/18/2017
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Zadatak 4: Konfiguracija iSCSI Initiatora na SERVER1

Prebacimo se na SERVER1. Koristeéi Server Manager, kliknimo na ,, Tools” meni i odaberimo iSCSI Initiator.
Prvi puta kada pokre¢emo ovaj servis, pitati ¢e nas da li Zelimo da servis ostane trajno startan, $to smo u
uvodnom dijelu vjezbe prihvatili odabirom , Yes“. U polje , Target” ¢emo upisati IP adresu RITS-EXC-
WITNESS, 192.168.0.32 i, kada se iSCSI initiator spoji na target, pritisnuti ¢emo ,,Done”:

iSCSI Initiator Properties

Recycle Bin — — , E— =
Targets | Discovery | Favorite Targets | Volumes and Devices | RADIUS | Configuration |

Quick Connect

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

Target: [ 192.168.0.32 | [[oudcomec.. |

Discovered targets

Refresh |

Name Status

To connect using advanced options, select a target and then
cick Connect.

To completely disconnect a target, select the target and
then ciick Disconnect.

For target properties, induding configuration of sessions,
select the target and dlick Properties.

For configuration of devices associated with a target, select
the target and then click Devices.

&8 Windows Server 2012 R2

Windows Server 2012 R2 Standard
Build 9600

= 9:51PM
06 @b Y s

Hle

iSCS| Initiator Properties

Recycle Bin - —
Targets | Discovery | Favorite Targets | Volumes and Devices | RADIUS [ Configuration |

Quick Connect

Todisq Quick Connect
DNS ng

Target| Targets that are available for connection at the IP address or DNS name that you
provided are listed below. If multiple targets are available, you need to connect
Discovd | to each target individually.

Connections made here will be added to the list of Favorite Targets and an attempt

Name|| torestore them will be made every time this computer restarts.

Discovered targets

Name Status
[ign. 1991-05.com.microsoft:srv3-iscsitest-target Connected

To conf

e Progress report

Login Succeeded.
To comy

then d

For tar|
select

For cor
the tar|

&8 Windows Server 2012 R2

App Windows Server 2012 R2 Standard

» Build 9600
Fﬁ & ' = " < 6 @ s wy oo

Kliknimo nakon toga na OK u prozoru ,,iSCSI Initiator Properties” kako bismo potvrdili do sada napravljenu
konfiguraciju.
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Sada moZemo krenuti konfigurirati MP10O. Potrebno je iz Tools menija u Server Manageru odabrati ,,MPIO“,
u ,,MPIO Properties” dialog box-u kliknuti na ,,Discover Multi-Paths” tab i u slijede¢em prozoru sa misem
napraviti selekciju na opciji ,,Add support for iSCSI devices” i kliknuti Add. Slijedi restart virtualnog
posluzitelja, nakon ¢ega mozemo koristiti MPIO.

Procedura izgleda ovako:

=

Server Manager * Dashboard

Dashboard

|- | o

View  Help

Server Manager

=@k

Component Services

Manage  Tools

Computer Management

WELCOME TO SERVER MANAGER

Defragment and Optimize Drives

Local Server

& All Servers
#§ File and Storage Services P>
QUICK START

WHAT'S NEW

LEARN MORE

ROLES AND SERVER GROUPS

Roles: 1 | Servergroups:1 |

a Configure this local server

Event Viewer
iSCS! Initiator

Local Security Policy
Microsoft Azure Services
MPIO

ODBC Data Sources (32-bit)
ODEC Data Sources (64-bit)
Performance Monitor

d other servers to manage
4 Create a server group Resource Monitor

Security Configuration Wizard

oud services

Services
System Configuration

System Information

Task Scheduler

Windows Firewall with Advanced Security
Windows Memory Diagnostic

Windows PowerShell

Servers total: 1

= File and Storage - =
i 3 9 1 # Local Server 1 HE All Servers 1 incowsPowe Shelxa)
Services Windows PowerShell ISE
@ Manageability @ Manageability @ Manageability Windows PowerShell ISE (x86)
Events Events Events R Seeaadap
Services Services Services
Performance Performance Performance
BPA results BPA results BPA results
- = = 9:53PM
= > & bo <o v 20, |
= Server Manager =g x
Server Manager * Dashboard -@ 1 P Manage Tools  View Hep
& Dashboard WELC MPIO Properties -
Local Server | [ VP10 Devices | Discover Muti-Paths | DM Install | Configuration Snapshot | |-
W& All Servers SPC-3 compiant
W File and Storage Services P
Device Hardware Id
]
[_] Add support for SAS devices
rvice
Others Hide =
LEARN
Device Hardware Id
ROLES|
Roles: 1
iR Ad 1 Hi All servers 1
@ @ Manageability
o] Euents
ETVICE: SETVICE: Services
Performance Performance Performance
BPA results BPA results BPA results
(] 7 9:54PM
|uj|rﬁ|a = & 6 %l ds WY amns

Nakon ponovnog pokretanja virtualnog posluZitelja, ulogirajmo se u RITS-EXC-SERVER1 sa korisnic¢kim
imenom RITS\Administrator i lozinkom RitsAdmin##. Pokrenimo Server Manager, i napravimo zavrsnu
provjeru da li smo MPIO dobro podesili. To ¢emo napraviti tako da opet iz Tools drop-down liste
odaberemo ,,MPIO“ i provjerimo da li u MPIO Properties dialog boxu, na MPIO Devices tab-u, imamo
Device Hardware ID MSFT2005iSCSIBusType_0x9 na listi. To ¢e nam dati do znanja da je dodatni
upravljacki program za MPIO uspjesno instaliran i da ga mozemo krenuti koristiti.
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) Server Manager =@ x

Server Manager * Dashboard @ | F Manage Tools  view
MPIO Properties B

122 Dashb

MPIO Devices | Discover Multi-Paths | DSM Install | Configuration Snapshot |
i Local

iz Al To add support for a new device, dick Add and enter the Vendor and
L] €1 | Product Ids as a string of 8 characters folowed by 16 characters. Multiple ure this local server

5 File arf | Devices can be specfied using semi<olon as the delmiter.
To remove support for currently MPIO'd devices, select the devices and
then dlick Remove.
Devices:
Device Hardware 1d ot rs to manage
[MSFT20055CSIBuSType_0x9
Vendor 8Product 16 te a server group
nect th
Hide =
Add | [ Remove |
# Local Server 1 B All Servers
o | ® Manageability @ Manageability
— - Events Events
Services Services Services
Performance Performance Performance
BPA results BPA results BPA results
L2015 0,55 DAL £022015 0,58 DAL s
(T B _— = %55PM
|le|!'=|5 = [ L gmas

Kliknimo na OK kako bismo zatvorili ,,MPIO Properties” dialog box.

Zadatak 5: Konfiguracija opcije Storage Spaces koristenjem iSCSI targeta

Na virtualnom posluzZitelju RITS-EXC-SERVER1, u Server Manageru, sa lijeve strane, kliknimo na File and
Storage Services, i u Servers tabu na Storage Pools. Otvoriti ¢e nam se konfiguracijski alat za opciju Storage
Spaces:

- (@I F Manage Tools  View

STORAGE POOLS
(=l

(] Servers All storage pools | 1 total | TASKS +
i Volumes
= Filter pel ® v v
L Disks
ﬂ Storage Pools A Name Type Managed by Available to Read-Write Server Capacity Free Space Percent Allocated Status
Shares 4 Storage Spaces (1)
i5CSI | Primordial Available Disks SRV SRV1 SRV1
Work Folders
Last refreshed on 6/22/2015 10:12:09 PM
VIRTUAL DISKS PHYSICAL DISKS
No related data is available. [TAskS w|  Primordial on SRV1 [ TAsKs «
No related virtual disks exi Filter » B @v v
To create a virtual disk, stort the New Virtual Disk Wizard. A Siot Name Status Capacity Bus Usage  Chassis M
PhysicalDisk5 (SRV1) 500GB iSCSI Automatic U
am 0 10:12PM
|LLJ|P= 7} = BB garmrs

U Storage Pools panelu, kliknimo na , Tasks” i u drop-down listi na New Storage Pool. Time pokrecemo
»New Storage Pool Wizard“:
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@ ¥  Server Manager * File and Storage Services * Volumes * Storage Pools @ |V vemage Toos  view

) STORAGE POOLS

Servers (B8] Al storage pools | 1 tota m‘

i Volumes 9 ~ New Storage Pool..
= Filter pel @B @®v
L Disks - B Rescan Storage
+ _ Refresh
Storage Pools A Name Type Managed by Available to Read-Write Server Capacity Free Space Percent Allod——— L
Shares 4 Storage Spaces (1)
iSCsl | Primordial Available Disks SRV1 SRV1 SRV1

Work Folders

Last refreshed on 6/22/2015 10:12:09 PM

VIRTUAL DISKS PHYSICAL DISKS

No related data is available [TAsKkS w]  Pprimordial on SRV1 [Tasks ]
No related virtual disks exist. Filter s BB @~ &
To create a virtual disk, start the New Virtual Disk Wizard. ? Slot Name Status Capacity Bus Usage Chassis M
PhysicalDisk5 (SRV1) 500GB iSCSI Automatic Us
TN = a _ oy 1012PM
- rﬁ u:_J 6/22/2015

Iskoristiti ¢emo wizard da bismo napravili novi Storage Space, u tri koraka:

1. Kreiranje Storage Pool-a —,,sakupljamo” vise diskova u jedan pool (nazvati ¢emo ga iSCSIPool) kako
bismo ga kasnije mogli dijeliti po potrebi. Dodati ¢emo sva Cetiri diska koja su nam na raspolaganju
na WITNESS kroz iSCSI target;

2. Kreiranje Virtualnog Diska — od pool-a radimo Virtualni Disk, kako bismo mogli diskove dodane u
pool kombinirati po nekom od mogucih modela (Simple, Mirror, Parity)

3. Kreiranje Volume-a — radimo block device koji ¢emo modi formatirati i koristiti kao disk u nasem
Storage Spaces sustavu.

Prva faza, kreiranje Storage Pool-a, proceduralno izgleda ovako:

= Server Manager =88] X
@ ¥ Server Manager * File and Storage Services * Volumes * Storage Pools Manage  Tools  View
[ Servers & New Storage Pool Wizard [= =) [TAsks v
i Volumes Fts ®
i Disks Before you begin
Shares 5 This wizard helps you group physical disks into a storage pool, enabling you to make more efficient use of disk capacity. After

creating a storage pool, you can use space in the pool to create volumes on virtual disks, which appear as normal disks to the

To create a storage pool, you must have at least one unused physical disk and a storage subsystem that can manage it, such as
the included Storage Spaces subsystem or the subsystem included with a storage device.

iscsl ‘m

Work Folders

To continue, click Next.

Last 1
VIRTY
No relg | TASKS +
@
sage Chassis M

Don't show this page again

10:12PM
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Server Manager -

Tools View

Manage

Tapacc nanic

= Sarvers & New Storage Pool Wizard LTasks v
i Volumes Filt ®)
[ Disks Specify a storage pool name and subsystem )
Shares % Before You Begin Name: iSCsIPoo
iSCSl | Description: I

Work Folders

Physical Disks

Select the group of available disks (also known as a primordial pool) that you want to use:

Managed by Available to Subsystem  Primordial Pool
SRV SRV1 Storage Spaces Primordial
Last r{
VIRTY
No rela TASKS w
&
sage  Chassis M
*CJ = 10:13PM
= 0 = T gms
= Server Manager =8| X

Server Manager * File and Storage Services * Volumes * Storage Pools

v (§)| IV Tooks  View

Manage

) STORAGE POOLS

[ TAsKs v

[ Servers (8] Al storage pools | 1 total
i Volumes i New Storage Pool Wizard ILIE- ;
(1] Disks >
Ex Select physical disks for the storage pool Alocated  Status
Shares
iSCSI Before You Begin jle;::'t physical disks for the storage pool, and choose whether any disks should be allocated as hot spares that replace failed _
Work Folders Storage Pool Name

Physical disks:

Slot  Name Capacity Bus RPM  Model Allocation Chassis  Media Type =
PhysicalDisk1 (.. 500 GB iSCSI Virtual HD Unknown

<

™ PhysicalDisk2 (.. 500 GB iSCSI Virtual HD Unknown

PhysicalDisk3 (.. 500 GB iSCSI Virtual HD Unknown
PhysicalDisk4 (.. 500 GB iSCSI Virtual HD Unknown
v v
¢ Bus Usage  Chassis M
iSCSI Automatic Uy
iSCSI Automatic Ur
Total selected capacity: 200 GB | iSCSI Automatic U
s L
© Selecting these disks will create a local pool. S st il
r:ri‘ - a == ¢ 1030 PM
[ = = A G gams
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=8 Server Manager |L|1-

B
@ ¥ Server Manager * File and Storage Services » Volumes * Storage Pools c@ | F venage Toos  view
@5 STORAGE POOLS -~
[ Servers (B8] Al storage pools | 1 total | Tasks -
i Volumes i o o1 =
E iter ® ®)
L Disks
m Storage Pools A Name Type Managed by Available to Read-Write Server Capacity Free Space PercentAllocated  Status
Shares 4 Storage Spaces (1)
I5CSI | iscsipool Storage Pool SRV SRV1 SRV1 170GB 160GE  CEE—
Work Folders
Last refreshed on 6/22/2015 10:3021 PM
VIRTUAL DISKS PHYSICAL DISKS
No related data is available. TASKS ¥ | on SRV [Tasks ~
| | New Virtual Dis =
No related virtual disks exist. — T FmEr L ®) ¥ )
To create a virtual disk, start the New Virtual Disk Wizard. 4 ' slot Name Status Capacity Bus Usage  Chassis M
PhysicalDisk2 (SRV1) 425GB iSCSI Automatic uf
PhysicalDisk3 (SRV1) 425GB iSCSI Automatic uf
PhysicalDisk1 (SRV1) 425GB iSCSI Automatic uf
PhysicalDisk4 (SRV1) 425GB iSCSI Automatic U,

G mswms }

Pool je kreiran, i kreéemo u fazu izrade virtualnog diska (nazvati ¢emo ga npr.StorSpaceDisk, koristiti cemo
Parity model i Fixed provisioning metodu na kompletnom dostupnom kapacitetu). Na ,,Virtual Disks” tabu, u
meniju ,, Tasks“, odaberemo opciju ,New Virtual Disk” i slijedimo dalje proceduru:

Server Manager

Server Manager * File and Storage Services » Volumes * Storage Pools Manage Tools  View

@5) STORAGE POOLS
Servers (BE) Al storaggeeale Ll ot
= New Virtual Disk Wizard |L|i-
Volumes v
®)

Filter
Disks

Storage Pools 2 Name Befo'e yOU begm ercent Allocated Status
Shares
o 4 Storage S| Before You Begin This wizard helps you create a virtual disk from a storage pool.

Work Folders Sterage Pool Avirtual disk is a collection of one or more physical disks from a previously created storage pool.
The layout of data across the physical disks can increase the reliability and performance of the
virtual disk.

[Tasks

(0

To continue, click Next.

Last refreshed of

VIRTUAL DISK]

No related data is [Tasks =
®)

bpacity Bus Usage Chassis M

25 GB iSCSI Automatic Ur

Don't show this page again 25GB iSCSI Automatic ur

25GB  iSCSI Automatic U

< Previous Next > Create 25GB iSCSI Automatic U

L ;

B umms }

(=& (8] >




Visoko uciliste Algebra - visoka §kola za primijenjeno racunarstvo | lIlica 242 | 10000 Zagreb | Hrvatska

Algebra Upisano kod trgovackog suda u Zagrebu pod MBS: 080664742

Poslovna banka: Zagrebacka banka d.d. Trg bana Josipa Jelacica 10, 10000 Zagreb, Hrvatska

visoka skola za OIB: 14575159920 | maticni broj: 2412926 | IBAN: HR7523600001102036972
primijenjeno racunarstvo tel. +385 (0)1 2222 182 | fax. +385 (0)1 2305 004 | info@racunarstvo.hr | www.racunarstvo.hr
= Server Manager - @ x

Server Manager * File and Storage Services * Volumes * Storage Pools c@ | F venage Toos  view

@) STORAGE POOLS -
] Servers () Al storaggasalet et . [ TASKs
i eimes [ New Virtual Disk Wizard [= =)
S Filter v
L Disks
g + |
m Storage Pools A Name SeleCL the Storage poo‘ ercent Allocated Status
Shares 4 Storage |
iscst T Before You Begin Storage pool: _
i 0ol
Work Folders Storage Pool Pool Name Managed by Available to  Capacity Free Space
Virtual Disk Name iSCSIPool SRV1 SRV1 170GE  160GB Storage Spaces
Last refreshed of
VIRTUAL DISK]
No related data is| TASKS
@)
bpacity Bus Usage Chassis M
25 GB  iSCSI Automatic Ur
<] i 15 25GB iSCSI Automatic ur
25GB iSCSI Automatic Ur
Next > Create 25GB iSCSI Automatic u

T = " 10:32PM
|’:ﬂ|rﬁ”a 5 B b awams»|
=) Server Manager -|g| x

Server Manager * File and Storage Services » Volumes *> Storage Pools & Manage  Tooks  View

STORAGE POOLS —
[H] Servers (B8] Al stora Lol os | Tasks
- = New Virtual Disk Wizard [=[= |
L} Volumes §
== Filter v
L] Disks
m Storage Pools 2 Name SpeOfy the V‘rtual d‘Sk name ercent Allocated Status
Shares 4 S
torage §| =
, & Yo Name: StorSpaceDisk
Storage Pool
Work Folders Description:
Virtual Disk Name
Storage Layout =
Provisioning
Last refreshed o
VIRTUAL DISK]
No related data is [Tasks ~
®)
bpacity Bus Usage Chassis M
© To use storage tiers, the storage pool requires a minimum of one automatically allocated S e scfutomatic u
physical disk of each media type (SSD and HDD). R5GB iSCSI Automatic Un
25GB iSCSI Automatic Ur

[ @i .1&349»;‘ |




Algebra

visoka skola za
primijenjeno racunarstvo

Visoko uciliste Algebra - visoka §kola za primijenjeno racunarstvo | lIlica 242 | 10000 Zagreb | Hrvatska

Upisano kod trgovackog suda u Zagrebu pod MBS: 080664742

Poslovna banka: Zagrebacka banka d.d. Trg bana Josipa Jelacica 10, 10000 Zagreb, Hrvatska

OIB: 14575159920 | maticni broj: 2412926 | IBAN: HR7523600001102036972

tel. +385 (0)1 2222 182 | fax. +385 (0)1 2305 004 | info@racunarstvo.hr | www.racunarstvo.hr

Server Manager * File and Storage Services * Volumes * Storage Pools

Server Manager - |3

@1V e

Tools  View

STORAGE POOLS

Servers (B8] Al storagaasatatd ot - [ TASKs
i eimes B New Virtual Disk Wizard [= =[]
= Filter v
L Disks

a t +
m Storage Pools A Name Select the Storage |ayOU& ercent Allocated  Status
Shares 4 St
orage $|
iSCSI g Before You Begin Layout: Description:
iSCSIPool T Simple Data and parity information are striped across physical disks, _—
Work Folders % Mirror increasing reliability, but somewhat reducing capacity. This
Virtual Disk Name el storage layout requires at least three disks to protect you from
Parity a single disk failure and at least seven disks to protect you from =

two disk failures.

Last refreshed of

Storage Layout

VIRTUAL DISK]

No related data is} TASKS

D

bpacity Bus Usage  Chassis M

25GB iSCSI Automatic Uy

25GB iSCSI Automatic Uy

25GB iSCSI Automatic Uy

Next > Creste 25GB iSCSI Automatic u
rj”J — = " 10:34PM
|’-f|rﬁ el R G s
=) Server Manager -8 x

Server Manager * File and Storage Services » Volumes *> Storage Pools

Manage

Tools  View

STORAGE POOLS

=
Servers (] Al stora Lt ton [ TAsks =
£ New Virtual Disk Wizard (= [ = |
Volumes )
Filter &
Disks
m Storage Pools 2 Name SpeOfy the prOV‘S‘Onmg .[ype ercent Allocated Status
Shares 4 Storage S| - o
Fol Storage Pool OThin
Work Folders e The volume uses space from the storage pool as needed, up to the volume size.
S g @ Fixed
Storage Layout The volume uses space from the storage pool equal to the volume size. =|
Size
Last refreshed o

VIRTUAL DISK]

No related data is [TAsks

©

bpacity Bus Usage  Chassis M

25GB iSCSI Automatic v

25GB iSCSI Automatic Uy

25GB iSCSI Automatic ur

Creste 25GB iSCSI Automatic U
;CJ - = " 10:34PM
|[.1, = a = [5G 6/22/2015
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Server Manager

Server Manager * File and Storage Services * Volumes * Storage Pools

Tools  View

@1V e

Servers
i Volumes
L Disks
i 0|
Shares
iSCSI
Work Folders

STORAGE POOLS

B A storagqasalatd o - [ TAsks v
= New Virtual Disk Wizard (=T |
Filter 9
% Name Specify the size of the virtual disk ercent Alocated | Status
4 Storage S

iSCSIPool

Last refreshed of

VIRTUAL DISK]

Before You Begin Free space in this storage pool: 9.00 GB

Storage Pool O Specify size:

Virtual Disk Name 9.00 G |-

Storage Layout

Pro ning ® Maximum size

Confirmation

— N

No related data is} TASKS
D

bpacity Bus Usage  Chassis M

25GB iSCSI Automatic Uy

© The virtual disk might take additional space to create a write-back cache. 25GB iSCSI Automatic Uy

25GB iSCSI Automatic Uy

Next > Creste 25GB iSCSI Automatic u
rj‘J - == ¢ 1035PM
|’-f = e o 5 G g5
=) Server Manager -8 x

Server Manager * File and Storage Services » Volumes *> Storage Pools

Manage

Tools  View

STORAGE POOLS

Servers All stora e | Tasks
s = New Virtual Disk Wizard [=[= |
Filter v
Disks
m Storage Pools A Name Coﬂflrm Se&eCUOnS ercent Allocated Status
Shares 4 S
torage S| 3 . ' :
iscs! _g Before You Begin Confirm that the following are the correct settings, and then click Create.
iSCSIPool 1 _
Storage Pool
Work Folders VIRTUAL DISK LOCATION
Virtual Disk Name Seover: SRV1
Storage Layout Subsystem: Storage Spaces -
Storage pool name:  iSCSIPool
Status: oK
P s
Last refreshed o =
VIRTUAL DISK PROPERTIES
Name: StorSpaceDisk
VIRTUAL DISK] Storage tiers: Disabled
No related data is Storage layout: Parity [TAsks
Provisioning type: Fixed
Requested size: 200 G8 v
bpacity Bus Usage Chassis M
25GB iSCSI Automatic Ur
R5GB iSCSI Automatic Un
25GB iSCSI Automatic Ur
Rt 25GB  iSCSI Automatic Us
;CJ - == ¢ 1035PM
|[.1, =] ey = s BB g
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= Server Manager =@ x

Server Manager * File and Storage Services * Volumes * Storage Pools @V enage ook vew e

) STORAGE POOLS

I Sarvers [B] Al storaggasale L1 ta | TASKS ¥
i s [ New Virtual Disk Wizard [= o ]
3= Filter @)
L Disks
m Storage Pools 2 Name \/\ew resu\ts ercent Allocated Status
Shares 4 St
orage S| .
iscst ‘_g The New Virtual Disk Wizard successfully completed.
Work Folders Task Progress Status
Gather information Completed
Create virtual disk —— Completed =|
Rescan disks —— Completed
Initialize disk Completed
Update cache E—— Completed

Last refreshed of

VIRTUAL DISK]

iSCSIPool on SRV [Tasks =
Filter ® v v

A Name bpacity Bus Usage  Chassis M

StorSpaceDi 25GB  iSCSI Automatic Uy

[V] Create a volume when this wizard closes 25GB iSCSI Automatic ur

25GB  iSCSI Automatic U

< Previous Next > Ganesl 25GB iSCSI Automatic U

L :

O LW

Kada zavrSimo sa fazom kreiranja virtualnog diska, automatski se pokrece ,,New Volume Wizard®“, koji ¢e
nam pomodi da na nasem virtualnom disku napravimo particiju. Iskoristiti cemo NTFS datotecni sustav sa
labelom , StorageSpace”. Takoder, iskoristiti ¢emo i sav dostupan kapacitet i formatiranu particiju mapirati
na H disk. Procedura izgleda ovako:

= Server Manager =@ x

@ ¥ Server Manager * File and Storage Services * Volumes * Storage Pools

STORAGE POOLS
stod = . [
B aistol B New Volume Wizard [- =] LIASKS

Volumes -
Filter v)

Disks Before you begin

Storage Pools A Name Percent Allocated Status

Shares 4 Storag Before You Begin This wizard helps you create a volume, assign it a drive letter or folder, and then format it with a file
% system.

Work Folders Sz You can create a volume on a physical disk or a virtual disk. A virtual disk s a collection of one o
more physical disks from a previously created storage pool. The layout of data across the physical
disks can increase the reliability and performance of the volume.

Servers

To continue, click Next.

Last refreshe

VIRTUAL DI
iSCSIPool on S} [TAsks
Filter ® - v
A Name Capacity Bus Usage  Chassis M
425GB iSCSI Automatic Ut
Don't show this page again
425GB iSCSI Automatic uf
425GB iSCSI Automatic Ut

Previous | [ Next> Creste | [ Concel |
= [ Concet ] 425GB iSCSI Automatic U

O OHE s |
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Server Manager * File and Storage Services * Volumes * Storage Pools

Server Manager =g x

-@1F

Manage Tools  View

@) STORAGE POOLS =
= All storlllE ” [
= Servers B Al storl 2 New Volume Wizard [= =] LG
[ | Volumes v
= Filter v
L Disks o ;
5 Select the server and disk
m Storage Pools A Name Percent Allocated Status
Shares 4 Storag Before You Begin Server:
iscsl Provision to Status Cluster Role Destination a
Work Folders SRV1 Online Not Clustered  Local
Last refreshe
Disk:
VIRTUAL DI Disk Virtual Disk  Capacity Free Space = Subsystem
iSCSIPool on §| Disk 5 StorSpaceDi.. 900GB  8.97GB Storage Spaces TASKS v
Filter v
A Name Capacity Bus Usage  Chassis M
425GB iSCSI Automatic Uy
425GB  iSCSI Automatic ut
425GB iSCSI Automatic Uy
< Previ Next > Cancel
425G 5CS Auoatic U
T = . 10:37PM
|’:ﬂ|rﬁ”a 16 %l 6015
=) Server Manager -8 x

Tools View

Manage

= STORAGE POOLS
[H] Servers All stoy

= - [
7 New Volume Wizard [ T= ] Laass >
L} Volumes §
= Filter Y
o Dk " Specify the size of the volume
m Storage Pools A Name Percent Allocated Status
Shares 4 Storag n Available Capacity: 8.97 GB
iSCs| Minimum size: 800 MB [——
Fol
Work Folders Volume size: 897

Last refreshe

[0

VIRTUAL DI

iSCSIPool on § | Tasks
Fiter v
A Name Capacity Bus Usage  Chassis M
42568 iSCSI Automatic u
425GB iSCSI Automatic ul
425GB iSCSI Automatic ul

< Previ Cancel
4556 B luiimaie 1

5 @lch 10:38 PM. |
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= Server Manager - @ x

Server Manager * File and Storage Services * Volumes * Storage Pools c@ | F venage Toos  view

STORAGE POOLS =

All stofl=! v |
Servers B Al storl 2 New Volume Wizard [= =] LG
| Volumes y v
= Filter v
L Disks : .
. Assign to a drive letter or folder
m Storage Pools A Name Percent Allocated Status
Shares 4 Storag Before You Begin fSe{l;ct w:ethelr to assign the voltfm:: toa :ﬁve Letter or ahfold[e)r&dvheg you assign a volume to a
x older, the volume appears as a folder within a drive, such as D:\UserData.
Work Folders Size Assign to:
Drive Letter or Folder ® Drive letter i
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Kreiranje Storage Spaces sustava za pohranu, sa multipathing pristupom iSCSI targetu i LUN-ovima koji nose
nas Storage Space volume je zavrSen. Sada moZemo testirati da li smo sve napravili kako treba. Iskoristiti
¢emo jednostavnu ideju — pokrenuti ¢emo neku aplikaciju (npr.Notepad), snimiti nesto na H disk, odspojiti
jedan od virtualnih switcheva sa virtualnog posluzitelja SERVER1 (kako bismo simulirali kvar mreZnih kartica,
a time i puteva koje prolaze kroz te mrezne kartice u multipathing algoritmu) i pokusati snimiti nesto u
datoteku. Ako je sve sa konfiguracijom u redu, nakon odspajanja virtualnog switch-a ne bi se trebalo nista
dogoditi — H disk bi i dalje morao biti vidljivi moramo moci normalno pohraniti datoteku.
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Zadatak 6: Provjera da li visokodostupni Storage Space moze tolerirati
gubitak mreznog adaptera

Na virtualnom posluzitelju RITS-EXC-SERVER1 pokrenimo Windows Explorer. Potrebno je kliknuti na H disk i
na njemu napraviti novu tekstualnu datoteku (desni klik miSem — nova tekstualna datoteka — imenovati
datoteku npr.datoteka.txt). Nakon toga, potrebno je ucitati datoteku u Notepad (dupli klik) i drzati notepad
otvoren, te mu dopisati neki proizvoljni tekst (jos necemo snimiti datoteku), kako je primjerom pokazano na
slici:

col [F =1 StorageSpace (H:) —la| x
Home  Share  View v e
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Simulirajmo sada kvar u komunikaciji prema nasem Storage Spaces podsustavu. Vratimo se u Hyper-V
Manager, odaberimo virtualni posluzitelj RITS-EXC-SERVER1, i odaberimo Settings. U postavkama za RITS-
EXC-SERVER1, postavimo se na zadnji mreZni adapter (ovaj je adapter dio iSCSI Teama ,,iSCSI Access Team
2“). U ,Virtual Switch“ drop-down listi, odaberimo opciju ,,Not connected” i kliknimo na ,,OK“:
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N im icatl wough thi k ac
€ Network 5
2
Bandwidth Management:
] Enable bandwidth management

Srivate Network

W § Network Adapter
Private Network 2

= § Network Adapter
Not connected

NI OF MAXMmUM UnresTict
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Prebacimo se sada u konzolu virtualnog posluZitelja RITS-EXC-SERVER1 i pokusajmo snimiti promijenjenu
datoteku koja je ucitana u Notepad:
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el 2= StorageSpace (H:) -|a| x
Home  Share  View v e
© = 1 |ca » ThisPC » [StorageSpace (H) v & ] [ search storageSpace (H) o]

— Name iz Date modified Type Size
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Ako smo sve dobro napravili, datoteka.txt je uspjesno snimljena i njena velicina (Size) viSe nije 0 nego cca
1KB.

Priprema za iducu vjezbu

U Hyper-V Manageru, na listi virtualnih posluZitelja, selektirajmo virtualne posluZzitelje RITS-EXC-DC, RITS-
EXC-SERVER1, RITS-EXC-SERVER?2, RITS-EXC-WITNESS, kliknimo desnim klikom misa i odaberimo , Turn Off”.
Nakon toga, na svakom pojedinom virtualnom posluZitelju napravimo Revert kako bi se stanja svih
virtualnih posluZitelja vratila na stanja na pocetku vjezbe.



