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* Definition from NIST (National Institute of Standards and Technology)

* (Cloud computing is a model for enabling convenient, on-demand
network access to a shared pool of configurable computing
resources (e.g., networks, servers, storage, applications, and
services) that can be rapidly provisioned and released with
minimal management effort or service provider interaction.

= This cloud model promotes availability and is composed of five
essential characteristics, three service models, and four deployment
models.
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Hih&ieBDiRSSInfrastructure as a Service (laaS)
& HEPIRSZPlatform as a Service (PaaS)
ER{4ENPRSSSoftware as a Service (SaaS)
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FAREVMM (Hypervisor) Eb\S

KVM - a Linux based open source hypervisor. First
introduced into the Linux kernel in February 2007, it
IS now a mature hypervisor and is probably the most
widely deployed open source hypervisor in an open
source environment. KVM is used in products such

as Redhat Enterprise Virtualization (RHEV).

Xen — An open source hypervisor which originated
in a 2003 Cambridge University research project. It
runs on Linux (though being a Type 1 hypervisor,
more properly one might say that its domO host runs
on Linux, which in turn runs on Xen). It was
originally supported by XenSource Inc, which was
acquired by Citrix Inc in 2007.

ANVM

XNen
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FRVMM (Hypervisor)

VMware — is not a hypervisor, but the name of a

company, VMware Inc. VMware involves

hypervisor in its vSphere product. vSphere uses  \IMIWAlre
VMware’s ESXi hypervisor. VMware’s hypervisor

IS very mature and extremely stable.

Hyper-V — Hyper-V is a commercial hypervisor tJ
provided by Microsoft. Whilst excellent for running ‘4
Windows, being a hypervisor it will run any Windows Server
operating system supported by the hardware Hyper-V-

platform.

VirtualBox - VirtualBox is a powerful x86 and <> .
AMDG64/Intel64 virtualization product for enterprise w VirtualBox
as well as home use.
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Demo with VirtualBox &

v VirtualBox

Welcome to VirtualBox.org!

VirtualBox

About
Screenshots VirtualBox is a powerful x86 and AMDGA/[ntE!SA wirtualization product for
enterprise as well as home use. Mot only is VirtualBox an extremely
Downloads feature rich, high perfarmance product for enterprise customers, it is also .
N the anly professional solution that is freely available as Open Source D I d V t I B
Dacumentation Software under the terms of the GNU General Public License (GPL) Own oa Ir ua ox
End-user docs version 3. See "About VirtualBox" for an introduction About
Technical docs Presently, VirtualBox runs on Windows, Linux, macOS, and Solaris hosts Here you will find links to VirtualBox binaries and its source code.
and supports a large number of guest operating systems including but Screenshots
Contribute net limited to Windows (NT 4.0, 2000, XP, Server 2003, Vista, 7, §, V |’t |B b .
Windows 10 and Windows 11), DOS/Windows 3.x, Linux (2.4, 2.6, 3.x,
Community :x, gS:I()and 6.x), Solaris and OpenSolaris, 0S/2, OpenBSD, NetBSD and Downloads irtualsox binaries
reeBSD. i "
Documentation By downloading, you agree to the terms and conditions of the respective license.

VirtualBox is being actively developed with frequent releases and has an

ever growing list of features, supported guest operating systems and End d
platforms it runs on. VirtualBox is a community effart backed by a nd-user docs
dedicated company: everyone Is encouraged to contribute while Oracle

ensures the product always meets professional quality criteria Technical docs

alBox 7.0.20

Windows hosts
macOS / Intel hosts

Contribute « Linux distributions
Download c " Solaris hosts
ommunity Solaris 11 IPS hosts

VirtualBox 7.0

Aarnd tindae ban barme af Hha SN vaesinn

https://www.virtualbox.org/

arcdhesKLun operalinn syster ol powers miLos of FEs ol laplops Name: Ubuntu22.04 L 4

1d. Find pet mere bout Ubnbu's fec|

v e e support

Download Ubuntu Desktop

'l organisztinns below. Folder: C:\Users\Arindam\VirtualBox VMs
Discover Uburt Desktap | Check ool the blog 150 Image: . C:\l 2.04. p- iso
Edition:
Type:  Linux

Version:  Ubuntu (64-bit)

oFbunty, For ceskiop PCs and LzpLeps. LTS sLands Tor long-
hich means Fee years of Free security ne maintanarcs Updates,

Ubuntu 24.04.1 LTS

ars with Ubunky #ro. B Glin linattended Tnctallatinn

Dt e stk slelle, & 5Ll
ernative dunlaeds,

) For b eisionsof Ubunta Deskiopix
eca. mirrers and pas: regaes Dece
@iy c
em—— What'sew  System requirements  How ba install Base Memory: L] 4006 MB
E— amB 14336 MB
Processors L} - 45
1cPu 16 CPUS

(] Enable EFI (special OSes only)

>

ﬁ%?ﬂ% https://linux.cn/article-15472-1.html
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Instruction
frap ocours
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VMMZE {4

* Dispatcher
- control module, called on hardware traps
- decides the next module to be invoked

 Allocator
- decides allocation of system resources

- Invoked by dispatcher to change machine resource
allocation for VMs

* Interpreter routines
- emulates trap functionality for each user VM
- all traps except resource re-assignment traps
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VMM%FIE

 Efficiency
- All /nnocuous (safe) instructions mustbe natively executed
* Resource control

- impossible for guest s/w to directly change
system resource configurations

* Equivalence
- guaranty of identical behavior
- allowed exceptions
» performance can be slower
- available resources can be limited

« differences in performance due to changed timings
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VMM Memory
Load register block pointer
to point to VM's registers
Register in VMM memory
Processor values
for VM 1

Load program counter to
point to VM program and
start execution

Register o
/ values e
for VM 2
Register Toad temp <- reg_pointer, index(A)
Pointer

store reg_pointer, index(B) <- temp

values
forvM 3
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SR G

VMMEgETire ()

SEEARIRP ZERRIRIT o
RMUTBRIERFHIRT D

VMM VMM restores
defermines next archifecled stafe
VM io be for next VM
activated VMM sefs timer
i VMM saves inferval and VMM sefs PC io point
Timer interrupt archifected state enables fo VM program and
P i
First VM Active VMM Active Mext VM Active
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RESEEREIAN

Virtual Virtual
Machine Machine A
- _ | Virtual - Non-privileged
Applications Machine modes
VMM VMM
0s VMM Host0S HostOS Privileged
Mode
Y
Hardware Hardware Hardware Hardware
Traditional Native User-mode Dual-mode
—— VM system Hosted Hosted
system VM systern VM system
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T —I Neultrun | OpensStack |

L

| |
Morthbound APIs (REST)

Launch Instance X

Please provide the initial hostname for the instance, the availability zone where it will be deployed, and 0
the instance count. Increase the Count to create muhiple instances with the same settings.

Instance Name Total Instances

SDN contoller
(OpenDaylight) Base Network Service Functions

Source "
(10 Max)
Flavor © nd

Description 10%
Southbound Interfaces & Protocol Plugin Nemworks
{OpenFlow, OVWSDB, NETCOMF, SNMP, etc.) I :? cd“t Usage
Network Forts A
ceph - 9 Remaining

MNetwork Resources

Security Groups *
¥ eroup Count

T
|
1
I
|
| -
i 1 =
Key Pair
|
|
| Configuration
-
|
! Server Groups
|
— =1
Scheduler Hinta

Metadata

»* CANCEL “ BACK NEXT @ LAUNCH INSTANCE

b
Bdigration

- - — | S OpenStack8lIiZREHANEA

Hypervisor Hypervisor
I T lrp":l Wi
Computing Resources I L
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Ref: M. Xu, A. N. Toosi, R. Buyya, A Self-adaptive Approach for Managing Applications and Harnessing
Renewable Energy for Sustainable Cloud Computing, TEEE Transactions on Sustainable Computing
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