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* An old technology from late 60’s

* Was first coined by IBM [GOL74] to multiplex the
power of mainframes
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* Was dormant for decades because of its overhead

* Has became active after recent advanced in hardware
[OHLos] and software technologies

* Two main concepts:
e Virtual Machine (VM)
e Virtual Machine Monitor (VMM)
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* Virtualization basic concepts [GOL73]:
e Virtual Machine

¢ Virtual Machine Monitor
VMM
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* Types of VMM [GOL74]:

Virtual Machine

App App

VMM App

Virtual Machine

App App

Physical Hardware

VMM
Physical Hardware

Type | Type Il

Hadi Salimi - Ph.D. Thesis Proposal School of Computer Engineering - Iran University of Science and Technology 6/39




* Three main advantages of
VT [UHLos]:

* Isolation

¢ Consolidation

* Migration

Workload isolation
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* Dependability
e Checkpointing [THE08]
o System replication [CULo8]

* Security
* Web testing [YU08]
e Honey-potting [PROo04]

* Software engineering
* Software Testing [KOJos]
e Deployment [ALPos]
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* VT benefits for grid computing support [FIGo3]:

e Customization
e Legacy Support
e Resource Control
e High Privileges

* And then, the Cloud buzzword became popular
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* More than twenty different definitions for clouds
[TWEo08]

* Grids and Clouds share similar visions [VAQo9] :
e Reduce computing costs
» Efficiency
e Reliability

* Some consider them as the same [DORog]
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* From our point of view Cloud Computing is:

A scalable distributed computing environment in
which a large set of virtualized computing
resources, different infrastructures, various
development platforms and useful softwares are
delivered as a service to customers as a pay-as-you-
go manner usually over the Internet.

* It is based on a definition on [FOSo08]
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* Main features of a Cloud environment include [GROog]:

e Virtualization
e Scalability

 Deferent levels of service
o Infrastructure
« Platform
» Software

* Accessible through web services
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* Main Cloud Computing challenges include [ARMog]:

e Security

e Resource Management and Scheduling
e Automatic Scalability

e Data Transmission

e Software Licenses
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* Like any other processing unit, VMs need to be
scheduled on the cloud in order to:

e Maximize utilization
e Do the job faster
e Consume less energy

e It has its own benefits and challenges
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* VM scheduling
benefits include: Resi  Resz Res3 Resy

Reservation
Start

e Easy resource
reservation

e VM elasticity
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* VM Scheduling
challenges include:

* Two level scheduling

. High lovel of Virtual Resources
abstraction

Hardware

e Unpredictable behavior
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* The related works for VM Scheduling can be categorized
into:

e Scheduling VMs on a single system

e Scheduling VMs on a distributed system
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* Scheduling VMs on a Single System:

e Current VMMs like Xen [BARo3]
 Task-aware VM scheduling [KIMog]
 User driven VM scheduling [LINo4]
 Load based VM scheduling [WENog]

* But, resource allocation among VMs is poorly
understood [CHEo07]
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e Open Nebula [BALog]

 Eucalyptus [NURo9] :/,-/f-’ Bucalyptus
= Nimbus [I(EAOS] @Hobus‘alliancc

¢ SnowFlock [LAGog] @

e DVFS-enabled clusters [LAZog]
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* Virtual Resource Co-Scheduling

* QoS-Aware Distributed VM Scheduling

e Energy Efficient
e Utilization Efficient

e Cost Efficient
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¢ An example:
p Guest Operating System

e Four ViI'tU.al processors
System Concurrent Processes

Operating System Scheduler
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VMM )

* Two physical processors

* Which two processors
should be co-scheduled? [

: Hard
* How to determine co- ardware
Worklng pI'OCeSSOI'S? RealCcPU TT§ Virtual CPU
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ec
* Techniques to schedule VMs on Cloud:

e Power efficient
e Utilization efficient
e Cost efficient -> VM co-location

* Building test-beds and simulators for this purpose
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tSTINeedecC

® Cloud Test bed

* Based on current test beds such as Eucalyptus [NURog] or
using current VMMs like Xen [BARo3] or VMWare
[VMWo8]

e Enable to implement different scheduling algorithms on it
e Customized operating systems for its VMs

e Simulator

 Based on current simulators, such as CloudSim [BUYog9] or
developing a new one

e Capable of measuring different QoS aspects such as power
consumption
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* Asa case study, we simulated the effect of virtual processor
co-scheduling on an extension of CloudSim [BUYog9].
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¢ Filling the semantic gap between VMM and VM to
schedule resources better

* Distributed VM scheduling algorithms to attain different
aspects of QoS such as power consumption

* Design and implementing of simulators and test-beds
for evaluation of mentioned algorithms

* Proposing an architecture for QoS-Aware cloud
operating systems
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* How filling the semantic gap between VMM and VM could
help schedule better?

¢ Is there any relation between scheduling algorithms used by
guest operating system and VMM?

* Which class of distributed scheduling algorithms performs
better for scheduling VMs?

* What are the techniques to consume less power energy in
data centers?

* What are the main characteristics of an operating system
used as an execution environment on cloud?

Hadi Salimi - Ph.D. Thesis Proposal School of Computer Engineering - Iran University of Science and Technology 30/39




Activity

10

11

12

Implementing VM Co-Scheduling

Estimation of Resource Dependency

Preparing Conference Paper

Investigation of Distributed Scheduling
Algorithms

Choosing a good implementation test-bed

Deployment of test-bed environment

Implementation of Algorithms

Preparing Journal paper

Implementing QoS Aware Algorithms

X

Implementing the Simulator

X

X
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Activity

10

11

12

Evaluation of Algorithms Using Simulator

Preparing Conference Papers

Searching for a light node operating
system

Customization of the so-called operating
system

Preparing the journal paper

Preparing thesis

Preparing for pre-defense

Defending form thesis
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