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Virtualization

From Wikipedia, the free encyclopedia

In computing, virtualization refers to the act of cresting & virual (Father than actusl) version of something, including virtusl computer bardware platforms, operating systems, storage devices, and computer network resources. R e

Ak Wiiktionary, the free
dictionany.

Yirtuslization began in the 19605, 55 a method of logicaly dividing the system resources provided by mainframe computers between different applications. Since then, the meaning of the term has broadened.[1]

Contents [show]

Hardware virtualization | -«it;

Main article: Hardware viftualization
See alse: Mabile virtualization

Havdware virualization or platforr vidualization refers to the creation of & virtual machine that acts like & resl computer with an operating system. Softvare executed on these virual machines iz separated from the undetlying hardware resources. For example, & computer that iz running Microsoft Windows may host &
virtual maching that looks ke a computer with the Ubuntu Linus operating system; Ubuntu-based software can be run on the virual machine. F1E]

In hardware vitualization, the host machine is the actual maching on which the vidusiizetion takes place, and the guest machine iz the vidual machine. The words fostand guest are used to distinguish the software that runs onthe physical maching from the software that runs on the vitusl maching. The software or

firmware that crestes a virtusl machine on the host hardware is called & fyrendsoror Wirual
Differert types of hardware virualization inchds:

= Full virtuslization — almost complete simulstion of the actusl hardware to allow software, which typically consists of & guest operating system, to run unmodified.

= Partial virtualization — some but not all of the target environment attributes are simulated. Az a result, some guest programs may need modifications to run in such virtual environments.

= Paravirtualization — a hardvware environment iz not simulated; however, the guest programs are executed intheir owen izolated domains, as if they are running on a separate system. Guest programs need to be specifically modified to run in this environmert.
Hardhware-assisted virtualization s & way of improving overall efficiency of virualization. | involves CPUS that provide support for virtusiization in hardweare, and other harcdhare componerts that help improve the performance of & guest environment.

Harchware virtualization can be viewed as part of an averall trend in enterprize [T that includes sutonomic computing, 5 scenario in which the IT environment wil be able to manage teelf based on perceived activity, and utity computing, in which computer processing power is $8en s a Uity that clierts can pay for only &
reeded. The uzual goal of vidualization is to centralize administrative tasks while improving scalabilty and overall hardware-resource utilization, With virualiization, several operating systems can be runin parallel on a single certral processing unit (CPUY. This parallelism tends to reduce overhead costs and differs from
multitssking, which involves running several programs on the same O5. Using vitualization, an erterprize can better manage updstes and rapid changes to the operating system and applications without disrupting the user. "Ultimately, vidualization dramatically improves the efficiency and avsilability of resources and
spplications inan organization. Instead of relying on the old modsl of "one server, one application” that leads to underdtiized resources, vitual resources are dynamically applied to mest business needs without any excess fot" (ConsonusTech).

Hardweare vituslization iz not the same as hardweare emulation. In hardware emulstion, & piece of hardware imitates another, while in hardware viduaization, s hypervizor (a piece of software) imitstes 5 particular piece of computer hardware or the entire computer. Furthermare, s hypervizor is not the zame as an
emulator; both are computer programs thet imitate hardwars, but their domain of use in lanouage differs.

Snapshots [edit]
Main articie: Snapshot (computer storage)

A shapshotis the state of & vitual maching, and generally its storage devices, t an exact point in time. A snapshat enables the virtual machine's state &t the time of the snapshot to be restored later, effectively undoing any changes that ocourred aftervwards. This capabilty is usetul as & backup technigue, for example,
prior to performing & risky operation.

irtual machinges frecuently use virtual disks for thelr storage; In & very simple examplz, 2 10-gigabyte hard disk drive is simulsted with 2 10-gigabyte flat file. Any requests by the ¥ for a location on its physical disk are transparently translsted into an operstion on the corresponding file. Once such a tranststion layer is
present, hivwever, it i possible to intercept the operations and send them to different files, depending on various criteria. Every time a snapshat iz taken, & new file is created, and used as an overlay for s predecessors. New data are wiitten to the topmost overlay; reading existing data, however, needs the overlay
hierarchy to be scanned, resulting in accessing the most recent version. Thus, the entire stack of snapshats iz vidually & single coherert disk; inthat sense, cresting snapshots works similarly to the incremental backup technigue.

Other components of & virual maching can alzo be included in s snapshot, such as the conterts of its random-access memory (RAM), BIOS settingz, or its configuration settings. "Save state” feature in video game conzole emulators is an example of such snapshots.

Restoring & snapshot consists of discarding or disregarding sl overlay layers that are added after that snapshot, and directing all nevy changes to 5 new overlay.

Migration [ edit]
Main articie: Migration fwirtwalization)

The snapshots described above can be moved to another host mackine with its own hypervizor; when the WM is tempararily stopped, snapshotted, moved, and then resumed on the nesw host, this is knowen ss migration. 1f the older snapshots are kept insync reqularly, this operation can be quite fast, and allow the Wi to
provicke unirterrupted serdce whils e prior physical host is, for example, taken dowen for pheyesicsl maintensnoce.

Failover [ edit1
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Virtualizzazione a modo mio

- no definizioni
- no classificazioni
- No teoria

- punto di vista tecnico
- esempl pratici
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Ho vissuto benissimo finora

Perche’ mai dovrei virtualizzare??

- perche’ non ne posso piu’ di quelli che mi chiedono un
nuovo server per i loro progetti

- perche’ voglio mostrare sul mio smartphone la simulazione
3D che ho appena creato, senza interrompere la mia
passeggiata in piazza Unita' :-)

- la notte mi piace dormire (o fare altro...)
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Molto schematicamente...

Macchine
virtuali
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...ancora schematicamente
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Si cominciano ad intuire | vantaggi?

Ho separato i servizi (sulle macchine virtuali)
dall’ e dai guasti che puo’ subire

Si rompe un disco? Lo cambio senza disturbare i servizi
delle macchine virtuali

Devo potenziare una CPU? La sostituisco senza che |
servizi se ne accorgano

Voglio migrare da uno storage vecchio ad una SAN
moderna? Non devo spegnere nulla
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Vantaggi

1. maggiore affidabilita’

- migliore resistenza ai guasti
- recupero piu’ rapido in caso di guasti disastrosi



Vantaggi

1. maggiore affidabilita’

2. meno sprechi

- sfruttamento razionale di CPU/RAM/disco
- minore consumo elettrico



Vantaggi

1. maggiore affidabilita’

2. meno sprechi

3. meno mal di pancia

- amministrazione semplificata del parco macchine

- una VM per ogni applicativo/servizio

- cloni rapidi di VM, snapshot, migrazioni a caldo,...



Tutto bello, ma a che prezzo?

Niente di piu’ che il costo di un cambio
di prospettival

- Il costo del software per virtualizzazione non e' un problema
- @' piu' pesante ripensare l'infrastruttura



Schema generale

Virtual Virtual Virtual Virtual
SErvVer SErvVer SErvVer SErvVer

App.

VMware vSphere

<“U <

Physical server Physical server

Shared storage
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Qualche considerazione

per chi fa i primi passi nella virtualizzazione

- nulla vieta di introdurla gradualmente
- basta non “navigare a vista”

- server+storage+network: vanno pensati
assieme!



Qualche considerazione

per chi fa i primi passi nella virtualizzazione

Server
di fascia medio alta, con componenti ridondati
(meglio se anche uniformi tra loro)

Storage
condiviso ed espandibile

Network
meglio se organizzato



Quando virtualizzare?

Qualcuno dice SEMPRE/TUTTO

Ci sono dei casi in cui ci si complica meno la vita
se NON si virtualizza:

- strumentazione particolare — dispositivi seriali
- firma digitale?
- vincoli di licenze — chiavi hw



E se pensassimo in grande?




La vostra sala server assomiglia a
questa?
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O a questa?

20



Ottimizzare l'investimento

Virtualizzazione = ottimizzazione risorse

— P0osso ottimizzare anche gli investiment
fattl nella virtualizzazione



E il desktop di tutti i giorni?

Anche Il pc di tutti i giorni puo' essere una
macchina virtuale:

- e' un clone

- pulito come installato di fresco ogni giorno
- uguale per tutti



Centralized Desktop Virtualization
Physical

h Virtual Desktops
PCs \
Terminal h
Blade

Servers Microsoft
PCs

Active Directory

View
Manager

Master
Image

Linked
Clones

View
Composer

Clients
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Virtualizzare la GPU

Applicazioni che richiedono processori grafici
POSsoNno essere virtualizzate:

- condivido la stessa scheda grafica tra piu' VM

- trasporto la grafica evoluta su dispositivi che non
sarebbero in grado di generarla (notebook, tablet,
smartphone,...)



GPU Grid

GPU GPU GPU

\

GPU

v

Macchine
virtuali
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GPU Grid
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VirtualBox

VirtualBox https://www.virtualbox.org/

Sistema di virtualizzazione “hosted”
Open source
Nessun costo di licenza

pring
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VirtualBox

Hosted Virtualization

Application Application

Virtual Machine 1l Virtual Machine 2

Virtual Machine Maonitor (VIVIM)

Host Operating System

Shared Hardware

Application

Virtual Machine 3
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VirtualBox
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ORACLE
VM

Sistema di virtua
Nessun costo di

Oracle VM

https://www.oracle.com/virtualization/

vm-server-for-x86/index.html

Izzazione bare-metal
Icenza

“la miglior piattaforma su cui far girare Oracle

Database”

gc"'*é
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Oracle VM

Bare-Metal Virtualization

Application Application Application

Virtual Machine 1 Virtual Machine 2 Virtual Machine 3

Virtual Machine Monitor (VIVIM)

Shared Hardware

Spring
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Oracle VM

DRACI_E' VM Manager

Home Help About Logout

Global links Logged inas  admin
Menu View + Tools = Actions » Help »
Toolhar — d | X | 4@
igd] Home BT servers Virtual Machines Policies
. . W[ ServerPool
Navigation v Q b Servers
! 1
Tree Kl myserver1 vew- | /& >l “@im ‘j. . . . .
B myservers Mame Version |Update Required [Status  |Utiization (%) Speed Processors (Memory (GE) |IP Addre
| (GHz)
B omyservez MyServerl 3.0-559 MNo Running 3 20 4 32.0 10.31.1
(- Unassigned Virtual Machines MyServer3 3.0-553 Mo Running 0 20 4 32.0 10.31.1
MyServer2 3.0-559 Mo Rurning 0 20 4 32.0 10,311
Management
pane showing
Virtual
Machine tab
£ | >
|
Jobs pane x Jobs
Description [status |Message
TS0 Add Server MyServer2 to Server Pool MyServerPool Cormple ted il
NEWigEltinr‘l Add Server MyServer3 to Server Pool MyServerPool Comple ted =
shortcuts _.ﬂlitﬂﬁ_ y A&J.-I E e M erree 1 b P ivee Tiennl Bl e e Tl Feeledbad . b
(Views) g Jobs ,J
_—



Vmware vSphere

| VITIVVa re http://www.vmware.com/
N vSphere

Sistema di virtualizzazione bare-metal
Prodotto commerciale
Ampia diffusione, flessibile e versatile



Vmware vSphere

. CSO-VC-DEV-1 - v5phere Client

File Edit Wiews Inventory  Administration  Plug-ins  Help
ﬁ ﬁ |@ Home b ] Inwentary [ @ Hisks and Clusters | =| Search Imnventory |Q|
£ B
Sl EE‘YE:DEV'l CSO-YC-DEY-1, cso-vc-dev-1 ¥Mware vCenter Server, 4.1.0, 345043
B AppC
ﬁ appd-1 [T e [1abacenters | Wirkoal Machines | Hosts Alarms ' Permissions
O esxvm-1 close tab [X] j=
W esxvm2 What is the Hosts & Clusters view?
Gh sc-26050bFe-1976-4
=l [y PromE This view displays the set of computing resources that run
[y cso-vmarl on a particular host, cluster, or resource pool. Using the N
il cso-vmg-2 Hosts & Clusters view, you can manage and organize your
= fy ge-vma-l inventory of camputing resources. : LB
@ esxia-1 T R
B esxgaz LA
@ ubuntu-ga-1 b
(f ubuntu-ga-2 Basic Tasks ]
Create a datacenter
Hosts & Clusters .
view
£ T 2 El
Recent Tasks Mame, Target or Status containg: - I Clear X
Mame | Target | Skatus | Details | Initiated by | wenker Server | Requested start Ti.., — | Stark Time
@ Revert snapshot G bsh @ Completed Administrator @ C30-YC-DEY-1 /1502011 3:18:00 PM 31502011 2
5.1 — e —————————— T — a————— _] 2
F Tasks @ Alams | |&dministratar A
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Grazie

Fine Parte |



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34

