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Infrastructures as a Service (laaS).
Platforms as a Service (PaaS).
Software as a Service (SaaS).
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IssLe Definition

Resource provisioning It is the allocarion of a service providers resources to 3 CUSOMED

Resource allocation It is the distribution of resources economically among competing groups of people or programs

Resource adaptation It is the ahility or capacity of that system ro adjust the resources dynamically ro fulfiil the requirements of the user

Resource mapping It is a correspondence between resources required by the users and resources availabde with the provider

Resource modeling Resource modeling is based on detailed information of transmission network elements, resousces and entities participating in the network,
It is a framework that Blustrates the mest importane atributes of resource management; states, transitions, inputs and outputs within a
given environment. Resource modeling helps to predict the resource requirements in subsequent time intervals

Resource estimation It is a clase guess of the acal resources required for an application, wsually with some thought or calculation involved

Resource discovery and It is the identification of list of suthenticated resources that are available for job submisston and o choeose the best among them

selection

Resource brokering It is the negotation of the ressurces through an agent o ensure that the necessary resources are available at the right tme to complete the
ohjectives

Resource scheduling A resource schedule is a dmetable of events and resources. Shared resources are availahle at certain times and events are planned during
these times. In other words, It is determining when an activity should stan or end, depending on its (1) duration, (2] predecessor activities,
{3} predecessor relationships, and (4) resources allocated
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at Amazon EC2, at Flexiscaelb, and at a provider of on-demand

non-virtualized servers called NewServers 16
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Metrics

Refiniliny Eaze of deplovment s Diefay Control averhead

MNovel, non-intrusive method (Bhowmik et al., 2010) Medium Medium Medium Mediuwm High
Market-oriented resource allecation (Zhang et al, 2011) Medium High Medium High High
Intelligent malti-agent model (Kim et al, 2001} Madium High Medium Lo Medium
Mixed integer optimizarion techniques {Chabarek et al, 20010) Meadium Medium High High Medium
Energy aware resource allocation {Chiar Barta, 30 High Medium High Mesdinm Medium
Measurement based analysis on performande (M Medium High Sedium Wiedium Medium
Dynamic resource allocation method {Morikawa and kebe, 2011) High Medium High Lo Medium
Real time resource allocation mechanism (He et al,, 2011} High Lowar High High Medium
A dynamic scheduling and consolidation mechanism (1shaloan and Sweha, 2010) Medium High Medium Lowy High
Congestion control method {Tomita and Kuribayashi, 2011) High Lovat High Loer High
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Mame aof the scherme Funcrioaing

Mapping logical plane w underlying physical plane  Presented a novel set of feasibility checks for node assignments based on graph cuts
{Hou et al, 2005)
Symmetric mapping pattern Presents the symmetric mapping partern, an architectural pattern for the design of resource supply systems. It
{Grehant and Demeure, 2011) divides resource supply in three funcrions: | 1) users and providers match and engage in resource supply
agreements, (1) users place tasks on subscoribed resource containers, and (3) providers place supplied resource
containers on physical resources
Load-aware mapping (Chen et al, 2009) Explores how to simplify ¥ image management and redoce image preparation overhead by the multicast file
transferring and image cachingfreusing. Additionally, the Load-Aware Mapping, a novel resource mapgping
strategy, is proposed in order to further reduce deploying overhead and make efficient use of resources
Minimum congestion mapping (Bansal ef al, 2001)  Proposes a general framework for solving a natural graph mapping problem arising in cloud compasting. And
applying this framework to obtain offline and onling approximation algorithms for workleads given by depth-d
trees and complete graphs
Iterated local search based request partitioning A novel request partitioning approach based on iterated local search is introduced that facilitates the cost-
(Lelvadieas ef al, 2011) efficient and on-line splitting of user requests among eligible Clowd Service Providers [C5Fs) within a nerworked
clowd environment
S0A AP (Xabnel et al, 2012) The solution is designed to accept different resource usage prediction models and map QoS constraints to
resources from various laas providers
Impatient rask mapping (Mehidi ez al, 2011) Propeses barch mapping via genetic algonthms with throughput as a firness functon that can be used o map
jobs o cloud resources
Destributed ensembles of virtual appliances {DEVAs) Requirements are inferred by observing the behavior of the system under different conditions and creaning a
{Villegas and Sadjadi, 2011) model thar can be Later used to obtain approximate parameters to provide the rescurces. These models are
usually measured by ireating the applicarion as a black-box (e without employing any knowiedge of the
internal implementation of design}
Opporunistic resoarce Adopis 2 simple gready heuoristic to all virmual nodes 1o sort in 2 decreasing order of thelr CPU constraints and
places them in a queue
Sharing and topology-aware node ranking (ORSTA]  Then, maps each virual node in the somed qoeve to the unused substrate node with the highest rank
{Zhang et al., 2012)
Hence, minimizes the length of the substrate paths thar virmeal links are mapped @
Mapping a virtual network onto a substrate nenwork  Developed an effective method {using badkbone mapping}) for computing high quality mappings of virtual
{Lu and Turmer [2006]) networks onio substrate networks. The computed wirtual networks are constructed to have sufficient capacity to
accommasdate any traffic patern allowed by user-spedified traffic consmraines
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Hou et a., (2009)
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Distributed ensembles of virtual appliances (DEVAS)
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Metrics

Refipbifiy  Emse of deployment Qok Defay Cantral overhsad

Mapping logical plane w underlying physical plane (Hou et al,, 2009) Medium Med High Medium  High
Symmetric mapping partern {Grehant and Demeure, 2011) Medium Medium Medium  Medium  Medium
Load-aware mapping (Chen e Medium Medium Medium  Medium  Medium
Minimum congestion mapping {Bansal et al, 2011) Medium High Mediem  Low Medium
hterated local search based request partitioning (Ledvadeas et al, 2011) High Medium Medium  High High
S0A AP (Xabrial et al, 2012) Medium Medium Medium  Medium  High
Impatient task mapping (Mehd: et al, 2011} hedium High Medim  High High
Distribured ensembles of virtual appliances (DEVAS] (Villegas and Sadjadl, 2011 Medium Medium Medium  High Medium
Opportunistic resource sharing and topalogy-aware node ranking ot al | 2012 High Medium High Medium  Medium
Mapping a virmeal network onoo a substrate network (Lu and Turner, 2006 High Medium Medum  Medium  High
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On-demand creation of virtual network re-sources

(Amazon auto scaling service)
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A control framework for a Multi-level cloud Network
(Baldine et al., 2009)




wlio & o ) Jlasl g aSids « amo o guodgs oaimo &l paux b gl slo aSis slp 1) ol wolie S aslg
Hybrid approach (Jung et al., 2008)
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Metrics

Refiabifiny Exse of deployment s Delay Contral averhead

Reinforcement learming guided controd policy (#ha and Agrawak, 2000} High Medium High Medium High
Web-service based protogype (Duong et al., 2009) Medium High Medium Meadium High

i Medium Low Mledium Higzh High
OnTimeMeasure service (! y et al, 01 Medium Bladium High Medium Lowe
Wirmual netwarks (Senna e Medium Medium Medium High High
DE-based load balancing {Vaguero et al, 2001 High Madium High Bledium Bledium
On-demand areation of virwal network resowrces {Amazon auto scal SETWIC High Medium High Medium High
A conirol [ramework for a mulri-leved cloed nenwork (Baldine er al, (2009 Medium Medium Medium Medium Mledium
Hybrid approach (|Jung et al., 2008} High Bladium High Medium Medium
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