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ÅRelatedand Relevant Concepts

ÅVirtualization

ÅCloud Computing

ÅAutonomicComputing

ÅEdgeComputing

OUTLINE
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Part 1: Relevant and Related Concepts
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ÅDistributed Computing consists of several and

remote componentsthat are connectedwith each

otherswithin a single environmentand coordinate

their actions via messagesto reach the same

objective.

ÅSOA, cloud computingandP2P systemsareamong

theexamples

DISTRIBUTED COMPUTING
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ÅPervasive(a.k.a ubiquitous) computingrefersto the

calculationand/orexecutionthatcanoccurusingany

device, in any location, at any time and in any

format

ÅPervasiveComputing is relevant to wide rangeof

computingmodelssuch as mobile computing, fog

computing, artificial intelligence

ÅMobile phones,GPSsystems, IoT devicesareamong

theexamples

PERVASIVE COMPUTING
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ÅUtility Computing is a businessmodel in which

service providers own, operate and manage

computing facilities and resources,as well as, the

end-usersaccessto them

ÅNovelandsophisticatedmeteringandbilling system

ÅCooperation and federation between providers

needsto besupported

UTILITY COMPUTING
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ÅSOC is the paradigm for Distributed Computing to

enableapplicationnetworksto bebuilt usingservicesas

fundamentalelementsfor developingapplications.

ÅSOCmanifestocameupwith 6 corevalues:

ÅBusinessvalue

ÅStrategicgoals

ÅFlexibility

ÅIntrinsic inter-operability

ÅEvolutionaryrefinement

ÅSharedservices

SERVICE-ORIENTED COMPUTING
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ÅWeb2.0 (thecurrentstateof onlinetechnology)

ÅGreater collaboration among Internet users (user-

generatedcontent,collaborativeefforts)

ÅTheemergenceof contentproviders

ÅThe introduction of the social nature (social

networking,socialcuration)

BEYOND SERVICE-ORIENTED

ARCHITECTURE
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ÅMicroservices (A ñkind ofò service-oriented

architecture)

ÅStronglybasedonDevOps

ÅTechnologyandcommunicationagnosticprotocols

ÅCompositionñoutsidetheboxò

BEYOND SERVICE-ORIENTED

ARCHITECTURE (CONT.)
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Part 2: Virtualization
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ÅEnables running multiple OS on a singlephysical

system

ÅSharesthe underlyinghardware resources

ÅProvidesmultiple executionenvironments

ïHardware and/or software partitioning

ïPartial/complete machine simulation/emulation

ÅEnsures isolation/separation of the resources 

VIRTUALIZATION : DEFINITION
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VIRTUALIZATION : DEFINITION 

(CONT.)

Physical Host

OS

Application

Physical Host

Hypervisor

vHost vHost

OS OS

App App

Å Without  virtualization Å With  virtualization
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ÅA hypervisoris a hardwarevirtualization technique

that allows multiple OS to run on a single host

systemat thesametime

ÅA hypervisor enablesthe guest OS to share the

hardwareof the host, suchthat eachOS appearsto

haveits own processor,memoryandotherhardware

resources

ÅA hypervisor is also a software (a.k.a Virtual

Machine Manager) that allows creating,managing

and/orterminatingVirtual Machines(VM)

HYPERVISORS: DEFINITION
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ÅThereare2 typesof architectures

ïType1: Bare-metal(a.k.a Nativeor Hardware-level)

HYPERVISORS: ARCHITECTURES
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ïType2: Hosted(a.k.a OS-level)

HYPERVISORS: ARCHITECTURES 

(CONT.)
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HYPERVISORS: ARCHITECTURES 

(CONT.)

Source: Virtualization overview, white paper by VMware  
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PARAVIRTUALIZATION

ÅApplication Programming Interface (API) is

exposedby the hypervisorto the GuestOS for the

hardwareuse

ÅGuestsinteractwith the hypervisorat a higher-level

of abstraction

ïInstead of supplying the specifics of how to use the

hardware, software provides general requests to the

hypervisor
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CONTAINERS (OS VIRTUALIZATION)

ÅInsteadof virtualizing the hardware,run multiple

virtual instances of the same OS over a single

hardware

ÅContainers provide isolation between processes,

appearasseparateOS.

ÅSingle kernel meansvery low overhead (1..3*%)

comparedto standaloneserver.
* Source: Docker Corp Experiments
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VM TEMPLATES

ÅA VM templateis theVMôspatternthat consistsof

virtual disks,OSandrelatedsystemsettings

ïConcreteVMs areinstancesof abstracttemplates

ïTemplatessavetime and avoid errors when configuring

settings(VMs consistency)

ïTemplatescanalsobe usedaslong-term in-placebackups

of VMs
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VIRTUAL APPLIANCES

ÅA Virtual Appliance (VA) is a pre-configuredVM

template that is pre-packagedwith the necessary

softwareto serveits intendedpurpose

ïVAs areaimedto eliminatethe installation,configuration

andmaintenancecostsassociatedwith complexstacksof

software
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