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0 Introduction of what virtualization is.

0 Understanding of where virtualization can be
applied.

0 Knowledge of virtualization could help for BG.
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01 It is possible to search information from several sites:

O Wikipedia:
hitp://en.wikipedia.org /wiki/Virtualization

O Forums:
http:/ /virt.kernelnewbies.org /

O On-line courses:
http://www.govirtual.org/docs/DOC-1024

O Etc.
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0 Main aspects that we are going to find:
1. Virtualization term : D
m It has been used since 60’s

2. It has to
aspects and of computing:

m Components, servers, personal computers, etc.
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0 Virtualization is a broad term that refers to the
abstraction of computer resources.

0 A technique for hiding the physical characteristics
of computing resources from the way in which
other systems, applications or end users interact
with those resources.

Virtual resource
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0 Virtualization is a broad term that refers to the
abstraction of computer resources.

0 A technique for hiding the physical characteristics
of computing resources from the way in which
other systems, applications or end users interact
with those resources.
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Virtual resource
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device level

— Storage device:
« E.g.: RAID

— Networking:
* E.g.: IP bonding, IP aliasing, NAT

P : — Processor:
L oos R o * E.g.: emulate a different instruction set
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er ot oo — Storage device:

a54.lab.inf.uc3m.es

163.117.142.55 * E.g.: RAID

a55.lab.inf.uc3m.es

163.117.142.55

a55.lab.inf.uc3m.es . N etWO r.ki n g :

aliases bonding
L N * E.g.: IP bonding, IP aliasing, NAT
[ eth0 g
‘ eth0:1 ‘ ‘ “bo™ ‘ E
— Processor:
[ 3com [[ eeproico | 2 * E.g.: emulate a different instruction set

Technological Fundamentals in the Big Data World: virtualization 11



miesicad _ Virtualization examples

www.uc3m.es

device level

e N6 Mail.app Info

e s — Storage device:
- E.g.: RAID
v General
e e i — Networking:
bytes)
T A Fon * E.g.: IP bonding, IP aliasing, NAT

Modified: Friday, 4 March 2005 7:56 AM
Version: 2.0.6

Color label: (x @ v eswe

— Processor:

__ Open using ﬂosem]

e E.g.: emulate a different instruction set

Rosetta was used by Apple in the
PowerPC to Intel transition.
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process level

Propiedades: TeXnicCente

Seguridad | Detalles | ersiones anteriores
General | Acceso directo | Compatibilidad

Si este programa funcionaba comectamente en versiones
anteriores de Windows y shora presenta problemas, seleccione &l
modo de compatibilidad que coincida con la version anterior.
Necesite ayuda para elegir la configuracién

Modo de compatibilidad

Ejecutar este programa en modo de compatibilidad para:

[Windows XP (Sewvice Pack 3) -

Configuracion
[ Ejecutar con 256 colores
[ Ejecutar con una resolucién de pantalla de 640 x 480
[] Deshabilitar los temas visuales
[] Deshahilitar la composicién de escritorio

B Deshabilitar el gjuste de escala de la pantalla si se usa la
configuracian elevada de ppp

Mivel de privilegio

[ Eiecutar este programa coma administrador

['E:;'Cambiar la configuracién para todos los usuarios]

Aceptar ][ Cancelar ][ Aplicar

— Emulation of the application private
environment:
* E.g.: Windows Vista/7 compatibility mode

— Language level virtualization:
* E.g.:Javaand .NET
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process level

Java™ Platform Standard Edition

— Emulation of the application private

Lang &:;2 Java Language

Java Web Start Java Plug-in

Y
e ] e F = ’ environment:

* E.g.: Windows Vista/7 compatibility mode

— Language level virtualization:

Base Libraries

L. " “ * E.g.:Java and .NET

Platforms
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computer level

— Guest desktop as a window:
* E.g.: VMWare, VirtualBox, etc.

— A window for each guest application:

* E.g.: Coherence mode, fluid view, etc.

— Remote desktop window:

* E.g.: XEN, VMWare ESX,
VirtualBox Headless, etc.
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0 Virtualization is a broad term that refers to the
abstraction of computer resources.

0 A technique for hiding the physical characteristics
of computing resources from the way in which
other systems, applications or end users interact
with those resources.
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summary

0 It includes:
O To make a single physical resource (such as a server, an

operating system, an application, etc.) be exposed as a
different logical resource.

O To make a single physical resource (such as storage
devices, servers, etc.) be exposed as multiple logical
resources.

O To make multiple physical resources (such as storage
D/E\D devices, servers, etc.) be exposed as a single logical

resource.
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0 We will focus on the platform virtualization in

terms of virtual machines.

0 The real system will be named as host system,
the virtualization system will be named guest.
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ions Places System ﬂ?ﬂ
#tlwg@oftc

f/ztz  rzpository iz wars

Log On to Windows

User name:

Password:

Microsoft® i g” :
Windows™

Professional Pl

3 Line
s CD
1 Mic
> 10

0d 1

Copyright ® 1985-2001

3 VolPSIES
wireless ppt Microsoft Corporation

hacking

[ kit@peorth: /.. | (¥ #iwg@oftc O] QEMU I=E

http://www.kitt
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1 Server consolidation

0 Service isolation

fi" o Disaster recovery
i) 0 Testing or training
i & d 0 Application portability

Technological Fundamentals in the Big Data World: virtualization
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0 Server consolidation:
O To reduce costs (by multiplexing resources).

O Simplifying the administration and management.

1000 € 1000 € 1000 € 1000 €
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0 Server consolidation:
O To reduce costs (by multiplexing resources).

O Simplifying the administration and management
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0 Improve security:
O Insolate services in different computers.

O Different security policy for each computer.
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0 Improve disaster recovery:
O Hot-spare machine(s).

O Automatic work re-routing while rebooting /fixing.
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(1 Better testing environment:
O It enables the execution in other work environment.

O It improves the restoring process (easier/bit-faster).

Monitor nao incluso
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Server Virtualization Usage

Consolidation Applications Applicationa Applications Applications
* Increase sarver utilization
* Simplify legacy software
migration Virtual Machine Monitor
* Host mixed OSs per platformn

* Straamline Test and
Development environment

0s 0s 0s Qs

Physical Host Harchware

Fail -Over
Y
Reliability Web Server DB Server
* |solate software faults (Apache) (SQL Server)
* Reallocate existing partitions In Servics Fail-Over Server
* Create dedicated or as-needed 08 (Linux®) 08 (NT 4.0)
fail-over partitions
Virtual Machine Monitor
Physical Host Hardware
Security Application 1 IT Visible
* Contain digital attacks through Liniitw o Applicstion1  Application 2
2 : Ac nly
fault isolation i

* Apply different security settings

to each partition Virtual Machine Monitor

Physical Host Hardware

http://www.intel.com /technology /magazine /computing /intel-virtualization-0405.htm
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1 Complex dimensioning

gttt 01 More resources per node are needed
=

sl

=R 0 Double administration level
-\ 0 Some performance loss

Technological Fundamentals in the Big Data World: virtualization 32



ARCOS B! B

I . .
>\ Universidad

) culsilicemaarid - Complex dimensioning &

www.uc3m.es

0 An appropriated sizing is required:
O The (virtual) servers might change it requirements (memory, cpu, ...)

O An unappropriated sizing has impact in all (virtual) servers.

Technological Fundamentals in the Big Data World: virtualization 33
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0 More resources per host are needed:

0 8 1GiB servers consolidated on 1 8 GiB server

O Not always is easy (and cheaper) to buy one server with
n network cards, n GB of RAM, n TB of disk, etc.

ad D
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0 More resources per host are needed:
O 8 1GiB servers consolidated on 1 8GiB server

O Not always is easy (and cheaper) to buy one server with
n network cards, n GB of RAM, n TB of disk, etc.

M!ros A af H

Monitor nao incluso

(2]
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1 Double administration level:
O (Real) host computers
o (Virtual) guest computers

O Management of host/guest relationship

m If a host computer has problems, all guest computer has to be migrated.

ssh real

Technological Fundamentals in the Big Data World: virtualization 36
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0 A “little” loss of performance:

0 In CPU could be low: between 3% and 12%
O Graphic card and buses bandwidth?

O Hard disk shared among several guest computers?

Technological Fundamentals in the Big Data World: virtualization 37
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0 What virtualization is.

0 Where virtualization could be used.

0 Why virtualization is used.

0 Which kind of virtualization options could be used.

00 Main aspects to remember when deploying o

virtualization system.
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1 Good news: many options...

Fode Limec Q_EPM U

en source PI’OCESSO!’ e:nu]alor

OpenVZ

AKVM
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0 Bad news: many options...

OpenVZ

AKVM
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1 To know how internally works.

O Dependencies, restrictions, etc.

1 To know the important details about
virtualization system architectures.

O To group solutions by common characteristics.
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APPS ApPps Apps Apps Apps | ...
Guest OS Guest OS | Guest OS | Guest OS
Monitor/Hypervisor
Hardware Hardware
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Apps Apps Apps

Guest OS | Guest OS | Guest OS

Monitor/Hypervisor X

Hardware

0 A new layer is added between the operating system and hardware
o It will ‘talk’ with all kind of hardware

O Arbitrate hardware resources across all operating systems

01 Each operating system is executed in privileged mode but the
monitor /hypervisor intercepts its requests to server them.

Technological Fundamentals in the Big Data World: virtualization 43
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Apps Apps Apps

Guest OS | Guest OS | Guest OS

Monitor/Hypervisor X

Hardware

0 Alnew layer]is added between the operating system and hardware

o | It will “talk’ with all kind of hardware

O | Arbitrate hardware resources across all operating systems

01 Each operating system is executed in privileged mode but the

monitor /hypervisor intercepts its requests to server them.
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Apps Apps Apps
[

O Rardware Emulation
Hardware VM A Hardware VM B |

Hardware |
Apps Apps

[ ° L

O Full Virtualization

Hypervisor (VMM)

Hardware
Apps Apps
Modified Modified
Guest0S | GuestOS e Mgmt [ ] [ ] L[]

O Para-virtualization

Hyparvisar (VMM)

Hardware
Private | Private . Private
servar | server sarver

o
0O Containers
Hardware

http://www-128.ibm.com/developerworks/library /I-linuxvirt /index.html
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1 A virtual machine on the host
system is created to emulate
the target hardware.

Apps Apps Apps
0 Advantage: you can execute GuestOS | GuestOS | GuestOs
software for CPU1 on CPU2
Hardware VM A HardwareVM B
WithU'l' mOdiﬁCCITionS. Hardware

0 Disadvantage: s-lI-o-w
(about x100)
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] Bochs

Bitert| A4 EEO || MArogran. E — 2l AR0e wn

Linwe/Was — Was/WXP

d Qemu

KNOPPERNET

LINUX

QEMU

D'PET[ source prccessor e:rnul.lt.ar

I</NOII7iIx

NERSION 33

Bstont| | 5@ [ ®imtngsttrdwen -
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Hardware is shared among all
guest operating systems through
a hypervisor.

Advantage: the operating

system do not need to be
modified.

Disadvantage: it is necessary to
intercept the access of the
operating system to the
hardware:

O Hardware support

O On-the-fly binary patching

Apps Apps
Guest OS5 Guest 05 Mgmit
Hypenvisor (VMM
Hardware

Technological Fundamentals in the Big Data World: virtualization
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NG G e T W

WXP/MacOS

d z/VM T 1

Esn Help

W /M Syt BoEWID2
T™ " N
Em z o Computer System Siaws B
Z/¥M System 2/VM System Yersion
Memory 2/¥M Agent Version
Currem System Time Tirme Zone
Provisioning Resources. R
o0 virual
Description
o9 Disk Pools
[J BOEVMIDZ FVTOL
) BOEVMIDZ POOLER
 soenoz roouy e | v |
] seasy |

z/ Lunwy sobre z/VM
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Similar to the full-virtualization
but the guest software
collaborate with hypervisor.

Advantage: The operating
system works with the
hypervisor (less wasted time by
interception mechanism).

Disadvantage: The operating
system has to be modified in
order to interact with the
hypervisor.

Apps Apps
Modified Modified
Guest 05 Guest OS

Marmt

Hypervisor (VMM)

Hardware

Technological Fundamentals in the Big Data World: virtualization
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D X E N == 021 s Fedora

I¢%<‘>

LS. F. DY Linur(F)

Root Partition Child Partition 1 " """ Child Partition n

N d Hiper-v
a

Device Drivers Device Drivers
Virtualization Service Virtualization Service Hypercal
Provider (VSP) Client (VSC) Adapter

Hypercall API Hypercall API Hypercall API

| Hyper-V Hypervisor |

\/\/Lwo(lowy Szogm;wws vlvw / Wundows

Technological Fundamentals in the Big Data World: virtualization 51



Universidad

www.uc3m.es

) Culosiiematrid - Poyrr-Virtualization

h 1 User Mode Linux (UML)

o

Fode Linux

Lo/ Loy

SIMULACION DE UN CLUSTER USANDO USER MODE LINUX
AUTOR: VICTOR INIESTA SAMPAYO

Technological Fundamentals in the Big Data World: virtualization
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0 Different approach: the
operating system provides
virtual copies of itself.

0 Advantage: it is NOT possible Private | Private Private

sanar SETVEr SETVEr

to execute different operating

Systems. Operating System

Hardware

0 Disadvantage: best
performance and more number
of virtual machines executing
(with less memory).
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 OpenVZ
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n

0
50 100 150
Number of VEs

Density of OpenVZ in a
768 MiB (34 Gb) RAM computer
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Docker
liboontainer
| | |
libvirt e ﬁ;ﬂ'
Linux

cgroups  namespaces  netlink

selinux netfilter

capabilities apparmor

Technological Fundamentals in the Big Data World: virtualization
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Apps Apps Apps
[

O Rardware Emulation
Hardware VM A Hardware VM B |

Hardware |
Apps Apps

[ ° L

O Full Virtualization

Hypervisor (VMM)

Hardware
Apps Apps
Modified Modified
Guest0S | GuestOS e Mgmt [ ] [ ] L[]

O Para-virtualization

Hyparvisar (VMM)

Hardware
Private | Private . Private
servar | server sarver

o
0O Containers
Hardware

http://www-128.ibm.com/developerworks/library /I-linuxvirt /index.html
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Apps Apps Apps

Guest OS | Guest OS | Guest OS

Monitor/Hypervisor X

Hardware

0 A new layer is added between the operating system and hardware

o | It will “talk’ with all kind of hardware

O | Arbitrate hardware resources across all operating systems

01 Each operating system is executed in privileged mode but the

monitor /hypervisor intercepts its requests to server them.
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Full /Para-virtualization
Interception

-

Apps

Apps

Guest OS

Guest OS

Mgmt

Hypervisor (VMM)

Hardware

Regular operating system has been
designed to be executed in hardware
In privileged mode.

o In x86 processors, on ring 0

But now the privileged code has to be
executed without been privileged
anymore (the hypervisor is now
privileged)

o Binary patching

o New virtualization instructions

http://pdc-amd01.poly.edu/~wein/cs6243 /ppts/CPUVirtualization.pptx
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Interception

o Binary translation/patching:

?:EZ? o Patching the instructions on the fly.
/ o The guest code is analyzed and the
D ransiator privileged instructions are replaced with
: ] hypervisor calls.
v \'4 * o Speed-up by caching the patched fragments.

Advantage: Can be used on any kind of CPU.

C [ Translation 0 s

Index Cache .
o Disadvantage: S-1-o-w.
: Guest Code Translation Cache !
m mov ebx, eax = |freeereeeesesieininn L] mov ebx, eax ﬂ i
CPU P T — {| call manDiE ciI !
Emulation and  ebx, ~OXELE  feeeeeoeeeeeemmmmmnnnns L[ and  ebx, ~Oxfff |
Routines ! mov ebx, cx3 | mov  [CO BRG], ebx
sti e { call HANDLE CR3 —
ret T 4| call HANDLE STI j—
""""""" {| jmp HANDLE RET )

________________________________________________________________________________________________________________________
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Full /Para-virtualization

Interception

o Special hardware Instructions :

o Ring -1’ where the hypervisor is executed.

= |t reduce the performance penalty of
dynamic on-the-fly translation.

o Intel and AMD have developed instructions
set extensions for virtualization. There are
similar but no compatible.

monitor
Level -1

Level 0

O Advantage: Fast request to the hypervisor.

o Disadvantage: It needs special CPU support.

Apes fops oD Intel has:
& * VT-x as extensions IVT for IA-32 (Vanderpool)
GuestOS | Guestos e «  VT-i as extensions IVT for IA-64 (Silvervale)
T « VT-din 32/64 for Directed 1/0

Hardware

h AMD has:
AMbp *  AMD-V (Pacifica) for 32/64
 |OMMU as Directed I/O or PCI-Passthrough

http://en.wikipedia.org/wiki/Virtualization Technology
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Apps Apps Apps

Guest OS | Guest OS | Guest OS

Monitor/Hypervisor X

Hardware

0 A new layer is added between the operating system and hardware

o | It will “talk’ with all kind of hardware

O | Arbitrate hardware resources across all operating systems

01 Each operating system is executed in privileged mode but the
monitor /hypervisor intercepts its requests to server them.
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Deployment

o The monitor/hypervisor have to be able
to work with all kind of hardware

Apps Apps
o It has to have drivers for all hardware.
Guest0S | Cuests Mamt o Itis very difficult to get drivers for all existing
Hypervisor (VMM) (and neW) hardware.

Hardware

o But we can use a modified operating
system as monitor/hypervisor:

o Hosted or Split
o “Pure” Hypervisor

http://www.ibm.com/developerworks/linux/library /1-pci-passthrough /
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Deployment

o Hypervisor

o To remove from an existent operating system
everything but what is needed to transform it
into a hypervisor.

o The hypervisor boots first, and then every
virtual machine that uses it:

m A less interferences between guests

User-space | User-space = D: no so easier to install
lapplications){applications)

Guest 05 | Guest OS
(Virtual (Virtual
machine) machine)

Hypenisor
(Virtual machine monitor)

Hardware
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Deployment

o XEN is now included in the Linux kernel (4.6 in progress)

o XEN could be described as a Linux system to which all has been remove but the
base to be used as hypervisor.

= [nitially designed as para-virtualization system.

http://www.ibm.com /developerworks/linux /library /I-xen/
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Deployment

o Hosted or Split

o Transform an existent operating system into
a hypervisor.
o AV.M.is a process in the host system:
= D: Double scheduling
= D: Expensive access to the hardware
m A: Easy to install (like a familiar application)

O O
O O 1. Devicel/0 |(O) O O
O O Guest OS (Linux)

2. CPU/Mem

Virtual Machine Monitor

http: / /www.govirtual.org/servlet/JiveServlet /download /1024-4-1042 /IntroToVMs.pptx
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Deployment

AKVM .

Apps
_ > User-space
Linux processes
Guest
Apps Apps QEMU )
Liru KWW Module

Hardware with virtualization acceleration

o KVM is include in the Linux kernel since version 2.6.20

o KVM transforms the Linux kernel into an hypervisor as a module
m Other guest operating system can be executed in user-space.
= [t use a modified QEMU process.

Technological Fundamentals in the Big Data World: virtualization 66



Universidad ARCOS ..l .

CubslleeMurid - How internally is... &

www.uc3m.es

Apps Apps Apps

Guest OS | Guest OS | Guest OS

Monitor/Hypervisor X

Hardware

0 A new layer is added between the operating system and hardware

o It will “talk’ with all kind of hardware

O | Arbitrate hardware resources across all operating systems

01 Each operating system is executed in privileged mode but the
monitor /hypervisor intercepts its requests to server them.
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device accesses

o The monitor/hypervisor must be able to
deal with all types of hardware:

o It must have driver for all devices.

s s o It provides access to the underlying hardware.
Guest OS Guest 05 e Mgmt
Fyparvsor (VW) o Expose the hardware to the guest
Herduere operating system:

o Hypervisor device emulation.
o User-space device emulation.
o Gateway to device

o SR-IOV and MR-IOV

http: //www.ibm.com /developerworks/linux /library /I-pci-passthrough /
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device accesses

o Hypervisor device emulation.
o E.g.: VMware workstation
o Advantage: easy to migrate

Guest OS5 (VM) Guest OS5 (VM) Unprivileged

domain

Emulated device Privileged
[ domain
Physical driver Hypervisor (VMM) (Dom0)
FPhysical device Hardware platform
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device accesses

o User-space device emulation.
o E.g.: KVM
o Advantage: easy to migrate (even to other hypervisor) and safe (no privileged)

User-space _
device amulation Guest OS (VM) Guest OS (VM) Ungnwlaged
omain
Emulated device| | | | Guest ariver | | Guest ariver | (DomU)
Privileged
Hypervisor (VMM} domain
Physical driver (Dom0)

Physical device | Hardware platform
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device accesses

o Gateway to device.
o E.g.: VMware, XEN, etc.
o Advantage: efficient

Guest OS (VM)

Physical driver |

Guest OS (VM)

Guest driver

S
' Emulated device
= Hypervisor (VMM) | : |
@ | Physical driver
o 1
Physical device | Hardware platform Physical device

Unprivileged
domain
{DomL)

Privileged
domain
(DomO)
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device accesses

o SR-IOV and MR-10V.

o Single-Root I/O Virtualization (one server)
o Multi-Root I/O Virtualization (blades)

Guest OS (VM) Unprivileged

domain
Guest driver | {DomL)

Privileged
PCI Manager | Hypervisor (WVMM) domain

{Doma)

Hardware platform

|PF VF VFl PCI-Express
card
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o = ] i Guest Code Translation Cache l @ ‘ | . T:;:“
i * — _— Ermutated devoe Privileged
Guest 05 Guest 05 Guest 05 ! S —— — I?::a"
Hardware VM A Hardware VM B | i = | —
By | = - ‘ [Focam]  Hrdwars paom
1 Hardware emulation i O Hypervisor device

emulation

= o | | Guestos oy Gusst 05 (M) | Ungeo
Appo — [Emameaceves] | | [Gomamne] | | [Goestamer] |  iemis
I T
Guest0S | GuestOS 1 ! f
= Prraloged
monitor
Hypervisor (VMM) l::lh"m = o
Hardware

‘ Hardwans platiom
O User-space device
emulation

(1 Full Virtualization

Apps Apps
Modified Modified Guest 05 (VM) Guest 05 (VM) | vl
Guest 05 | GuestOS o Mgmt Ug.«-.\rgec
gt e Guwst drver frivie
Hypervisor (VMM) I
H Privieged
Hardware g ' Hiparvisor (VM) _E"'"'m ki) doman
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; |
; |
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(1 Para-Virtualization

EET
H Physical dnver 0oy
‘ bt ‘

U Gatewayto device

3,
i
i

0 Hosted or split
Private | Private Private Guest OF (vl Unprivioged
ROVET sarver sanver T
st e ey
User-space | User-space el
H | Guest 05 | Guest 05 Privileged
Operating System ! ! el e PCiManages | ypanvsor (VMM) coman
maching) maching) (Dermd)
Hardware pUpSCasat
(Virtual maching menitor)

‘ FHarware plationm

O 0.S. Virtualization level | [ o
O Hypervisor

e [ve [ve ] PoEmes
U SR-IOV and MR-IOV
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0 What virtualization is.

0 Where virtualization could be used.

0 Why virtualization is used.

0 Which kind of virtualization options could be used.

0 Main aspects to remember when deploying a

virtualization system.
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IBM System z™

@ Q open source processor em'

(LRI

Requirements
Criteria:
"Virtualization * Features /@ )
éptiO'nS Tounderstand o Performance TEERED : ey
T ———ragy ‘. ‘lw?

* |nformation

O A EAETAD AR08 1 DF i -
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IBM System z™

@ Q open source processor em'

(LRI

Requirements

Criteria:

Virtualization  Features 2
éptiO'nS == Tounderstand || o Performance TEERED : ey

* |nformation

O A EAETAD AR08 1 DF i -
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Features

. . containers . . SMP | CPU/ memory standalone
full virt | paravirt (0S virt) license | architectures performance guests hotplug host notes
: - paravirtvery feri=virt
XEN GpL 1050 XBoOH fast, full virt needs VT /
v v ' medium AMD-V
paravirt very full and para
KVM v v GPL i686, x86-64  fast, full virt virt need VT
medium / AMD-V
Iguest GPL i686 slow/medium
1686, x86-64 research
4 I ’)
rhype v GPL PPC fast ©) project
MoL v GPL PPC fast 32 bit only
UML v GPL '686’P)§3:6'64’ slow upstream
L4Linux v GPL i686, ARM medium
; ) slow/medium,
gemu v GPL '6f :é ;( 8|§p6(3;4' fast with
! kQEMU
v i686, x86-64, live
OpenVZ GPL IA64, PPC, native L
SPARC migration
Linux- v i686, X86-64, . Sk
VServer GPL IA64, PPC native pe_rform_ance
v isolation
VMware v proprietary 1686, x86-64 medium
LPAR . proprietary s390 native
. typically runs
z/VM proprietary s390 very fast under LPAR

ﬁ http://virt.kernelnewbies.org /TechComparison
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Hypervisor comparison

Performance loss

a0
20%
T0%
B0% & Hypery
= RHEW
50 % ¥ Vsphere 5.0
e ¥en 4.1/ Ubuntu 11.10
40% =en Server 6.0
30%
20% v
1094
0%

Ok 1 2K 4K gk 15k Fk 48k Gk

—
ﬁ https://alohalb.wordpress.com /2012 /04 /24 /hypervisors-virtual-network-performance-comparison-from-a-virtualized-load-balancer-point-of-view
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Q h 0 Support

@ 1 Documentation
@ 0 Forums

s ™ % 0 Recent deployments
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Requirements

Criteria:

Virtualization  Features 2
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Personal Work group
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Personal Work group

Temporal Permanent
Desktop Desktop
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Personal Work group
Temporal Permanent
Desktop Desktop
,2‘3 - J",
S ? VirtualBox

g VirtualBox Q

Technological Fundamentals in the Big Data World: virtualization 83



Universidad

CaloslldeMatrid - R@quirement identification

www.uc3m.es

Personal Work group
Temporal Permanent Few and Fixed Adaptive number
Desktop Desktop number of services of services
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Personal Work group
Temporal Permanent Few and Fixed Adaptive number
Desktop Desktop number of services of services
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Personal Work group
Temporal Permanent Few and Fixed Adaptive number
Desktop Desktop number of services of services

Own infrastructure Rented infrastructure
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Personal Work group
Temporal Permanent Few and Fixed Adaptive number
Desktop Desktop number of services of services

Own infrastructure Rented infrastructure

& H VD

docker IBM System z™ openstack

_______________________________________________________________________
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Personal Work group
Temporal Permanent Few and Fixed Adaptive number
Desktop Desktop number of services of services

Own infrastructure Rented infrastructure

I amazon
webservices™

https: //groups.google.com/group /cloud-computing /web /list-of-cloud-platforms-providers-and-enablers
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Personal Work group
Temporal Permanent Few and Fixed Adaptive number
Desktop Desktop number of services of services

S‘a VirtualBox Sv VirtualBox )Xe
) g NKVM

Own infrastructure Rented infrastructure

By )

docker Openstack Windows Azure
IBM System z" amazon

webservices™
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