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SUPORT DE CURS

» Virtual Machines — Versatile Platforms for Systems and
Processes
» Capitolul 1 — Introduction to Virtual Machines

» Capitolul 8 — System Virtual Machines
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CUPRINS

» De ce virtualizare?
» Terminologie
» Tipuri de virtualizare

» Solutii de virtualizare
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EVOLUTIA SISTEMELOR DE CALCUL
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» desktop 1994

» 100 MHz CPU
> 4 MB RAM
» 800 MB HDD
» desktop 2012
» dual-core/quad-core 3GHz CPU

» 8GB RAM
» 1TB HDD
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DE CE VIRTUALIZARE?

» calculatoare puternice
» mai mult cu mai putin (se salveaza resurse)

» cloud computing
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CAZURI DE UTILIZARE

» enterprise users » home users
» consolidare > testare
» securitate » platforme multiple
» disponibilitate » nvatare
» migrare » flexibilitate

» deployment

» sandboxing
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CLOUD COMPUTING

» folosirea de resurse disponibile prin retea

» resursele sunt, de multe ori, oferite de masini virtuale n

data centere/clustere

» forme de cloud computing
» Infrastructure as a Service (laaS) —ti se pune la dispozitie
“sisteme complete” (de obicei masini virtuale)
» Platform as a Service (PaaS) — ti se pune la dispozitie
platforme de calcul (sisteme de operare, servere, baze de

date) — pe care poti dezvolta si rula aplicatii proprii
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» Software as a Service (SaaS) —ti se pune la dispozitie aplicatii
complete, gestionate de furnizor, pe care le poti folosi si

personaliza




FURNIZORI DE SOLUTII DE VIRTUALIZARE
RedHat — KVM

Xensource — Xen

Microsoft — Hyper-V, VirtualPC

VMware — VMware Workstation, Player, ESX
Parallels — Parallels Workstation, OpenVZ

Oracle — OracleVM, VirtualBox

vV V V V V VY VY

community — LXC, Linux-VServer
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CE INSEAMNA VIRTUALIZARE?

» virtualizarea unui sistem sau a unui subsistem
» se ofera o interfata de “resursa virtualizata”

» virtualizare hardware, virtualizarea memoriei, masina

virtuala Java
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CE ESTE O MASINA VIRTUALA?

» entitate care executa instructiuni intr-un mod similar

hardware-ului/resurselor peste care lucreaza

» 0 masina virtuala contine o combinatie de resurse

hardware (fizice, reale) si software virtualizat
» se mapeaza resurse fizice in resurse virtuale

» se executa instructiuni/apeluri virtualizate peste

instructiuni/apeluri reale

» doua tipuri
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» masina virtuald de aplicatie (process virtual machine)

» masina virtuala de sistem (system virtual machine)




MASINI VIRTUALE DE APLICATIE

» process virtual machine

» se ofera o interfata de sistem de operare — ABI (Application

Binary Interface)
» software de virtualizare este runtime software

» runtime-ul este creat de un alt proces care ruleaza

deasupra sistemului de operare

» exemple: masina virtuala Java, masina virtuala .NET CLR
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MASINI VIRTUALE DE APLICATIE

Guest | Application Process Application Process
Virtualizing
Runtime Software
—
Virtual Machine
Operating
System

Host
Hardware
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MASINI VIRTUALE DE SISTEM

» system virtual machine, server virtualization
» se ofera o interfata completa (mediu hardware)

» pe aceasta interfata poate rula un sistem de operare care

poate rula, la randul sau mai multe procese

» se ofera acces la resursele hardware reale (hard disk, retea,

display)

» software-ul de virtualizare poarta numele de virtual machine

monitor (VMM) sau hypervisor
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» exemple: VMware Workstation, KVM, Microsoft Virtual PC
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MASINI VIRTUALE DE SISTEM
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HOST

» sistemul de baza, cel peste care ruleaza solutia de

virtualizare

» poate fi doar hardware-ul sau hardware-ul impreuna cu un

sistem de operare
» foloseste direct resursele hardware ale sistemului

» hypervisorul ruleaza peste host
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HYPERVISOR

» componenta ce realizeaza virtualizarea

» caimplementare este
» fie un sistem de operare actualizat (ruleaza peste hardware)

» fie un modul de kernel care se incarca in sistemul de operare

» ofera catre guest interfata compatibila cu a hardware-ului de

dedesubt

» ofera componente hardware virtualizate (virtual hard disk,

virtual network, virtual CPU)
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GUEST

» masina virtuald in sistem

» sistem de operare care ruleaza peste hypervisor si utilizeaza

interfata virtualizata a acestuia
» ofera impresia unui sistem complet (cu hardware virtualizat)

» un utilizator nu poate sa isi dea seama daca ruleaza pe un

sistem fizic sau pe o masina virtuala
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TIPURI DE VIRTUALIZARE

» hosted virtualization: masinile virtuale ruleaza peste un

sistem de operare ce ruleaza si alte aplicatii

» bare-metal virtualization: hypervisor-ul ruleaza direct peste

hardware; nu exista alt sistem de operare

» operating system-level virtualization: acelasi sistem de
operare ofera izolare intre procese din masini virtuale

diferite (se mai numesc “containere”)
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HOSTED VS. BARE-METAL VIRTUALIZATION

Application Application Application

Application
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CONTAINERE

a A

Container 1\ /Container 2\ /Container 3
‘ Applications i ‘ Applications i ‘ Applications i
\ ) \ S =

Host OS Kernel with virtualization layer
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OPERATII CU MASINI VIRTUALE

» crearea unei masini virtuale

» hard disk virtual, alocare memorie, tip interfete de retea,

alocare procesoare
» distrugerea/stergerea unei masini virtuale
» pornirea, oprirea, repornirea unei masini virtuale
» suspendarea si “trezirea” masinii virtuale (pause, resume)

» snapshot, checkpoint, restore

» se creeaza o imagine de masina virtuala in sistemul local de

fisiere
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» migrarea unei masini virtuale (caz particular: live migration)

» 0 masina virtuala este trecuta de pe un sistem pe altul
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VIRTUALBOX

» apt-get install virtualbox

» open source

> initial creat de Sun, acum sustinut de Oracle

» interfata grafica pentru gestiunea masinilor virtuale
» disc format .vdi

» fisier format .vbox pentru gestiunea masinii virtuale
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VIRTUALBOX
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KVM

» Kernel Virtual Machine
» dezvoltare sustinuta de RedHat

» native virtualization (necesita suport de virtualizare la nivel
hardware)
» grep '\ (vmx\jsvm\) ’ /proc/cpuinfo

» apt-get install gemu-kvm
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LUCRUL CU MASINI VIRTUALE KVM

Crearea unui disc gemu/KVM

$ gemu-img create debian-testing.img 4G

Instalarea unei masini virtuale KVIV

$ kvm -hda debian-testing.img -cdrom debian-netinst.iso -m 256

Rularea unui sistem KVM

$ kvm -hda debian-testing.img -m 1024 -smp 2

Rularea unui sistem KVM folosind VNC

$ kvm -hda debian-testing.img -m 1024 -smp 2 -vnc :1 --daemonize
$ vncviewer :1
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LXC

» Linux Containers

» integrata in nucleul Linux

> apt-get install lxc — utilitare de control

» un container oprit este un sistem de fisiere Linux

» pe sistemele Debian, container-ul se afla in /var/1ib/1xc
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LUCRUL CU MASINI VIRTUALE [LXC

Instalarea unei masini virtuale

$ lxc-create -n emerald -t debian
$ lxc-destroy -n emerald

Pornirea si oprirea unui container

$ lxc-list

$ lxc-start -n emerald -d

$ lxc-stop -n emerald

$ lxc-restart -n emerald -d

Gestiunea unui container

$ lxc-console -n emerald
$ vi /var/lib/lxc/emerald/config
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VIRTUAL MACHINES

» Virtual Machines: Versatile Platforms for Systems and
Processes
» Jim Smith, Ravi Nair

» carte relativ mai veche (2005) dar care ofera indicatii esentiale

despre virtualizare

» prezinta o privire despre mai multe clase de masini virtuale

(nu doar virtualizare de server)
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RUSTY RUSSELL

» programator Linux

> firewall Tn Linux —

iptables/netfilter

» solutia de virtualizare
lightweight 1guest in nucleul
Linux

> a contribuit la demararea

linux.conf.au
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» unul din numele de referinta in virtualizare
» fondata in 1998, actualmente subsidiara a Dell Corporation

» solutii desktop: VMware Workstation, VMware Fusion,

VMware Player
» solutii enterprise: VMware ESX

» cloud computing: VMware vSpehere
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» Checkpoint/Restore In Userspace

» Tool Linux ce permite suspendarea (freeze-ul) unei aplicatii

pe un suport peristent, majoritar in user space
» dezvoltat de OpenVZ

» proiectat Tn principal pentru migrarea containerelor

(OpenVZ, LXC)

» dezvoltat activ, patch-uri admise in nucleul Linux
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CUVINTE CHEIE

2
» virtualizare > host l_(—ll’_)l
» masini virtuale > guest l-%
» cloud computing » hosted virtualization r?1
» laaS, PaaS, SaaS » bare-metal virtualization r%l
» process virtual machine » OS-level virtualization §
» runtime » VirtualBox l'l;'ql
> system virtual machine > KVM 8
» virtual machine monitor  » LXC ?)
> o

hypervisor




RESURSE UTILE

» Jim Smith, Ravi Nair — Virtual Machines: Versatile Platforms

for Systems and Processes

» http://criu.org/Main Page
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http://criu.org/Main_Page
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