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Abstract— Recent years have seen the 

huge migration of enterprise applications to the 

cloud. The challenges exhibit by cloud 

applications is Quality-of-Service management 

that is the drawback of allocating resources to 

the applying to ensure a service level on 

dimensions like performance, availability and 

reliability. Workload prediction is a key towards 

achieving QoS management. Performance of a 

system is determined by its characteristics of the 

workload being processed. This paper aims at 

supporting analysis during this space by 

providing a survey of workload characterization 

during QoS modeling for cloud systems. 

 
Index Terms : Cloud Computing, Workload, Quality 

of service, QoS management. 

 
1. INTRODUCTION 

Cloud computing has grownup in quality 

in recent years thanks to technical and 

economical edges of the on demand capacity 

management model [1]. Many cloud operators 

measure currently active on the market, 

providing a rich offers, as well as Infrastructure-

as-a-Service (IaaS), Platform-as-a-Service 

(PaaS), and Software-as-a-Service (SaaS) 

solutions [2]. The cloud technology stack has 

become thought in enterprise information 

centers, where private and hybrid cloud 

architectures square measure progressively 

adopted. Even though the cloud has greatly 

simplified the capability provisioning method, it 

poses many novel challenges in the space of 

Quality-of-Service (QoS) management. QoS 

denotes the amount of performance, 

dependableness, and availableness offered by 

associate degree application and by the platform 

or infrastructure that hosts. QoS is key for cloud 

users, UN agency expects suppliers to deliver the 

published quality characteristics, and for cloud 

suppliers, UN agency ought to find the proper 

tradeoffs between QoS levels and operational 

costs. However, finding best trade-off could be a 

tough decision drawback, typically exacerbated 

by the presence of service level agreements 

(SLAs) specifying QoS targets and economical 

penalties associated to SLA violations [3]. 

 

While QoS properties have received 

constant attention well before the appearance of 

cloud computing, performance heterogeneity and 

resource isolation mechanisms of cloud 

platforms have considerably difficult QoS 

analysis, prediction, and assurance. This can be 

prompting many researchers to research 

automatic QoS management methods which will 

leverage the high programmability of hardware 

and computer code resources within the cloud 

[4]. This paper aims at supporting these efforts 

by providing a survey of the state of the art of 

QoS modeling approaches applicable to cloud 

computing and by describing their initial 

application to cloud resource management. 

 

Scope: Cloud computing is Associate in 

Nursing operation model that integrates several 

technological advancements of the last decade 

like virtualization, internet services, and SLA 

management for enterprise applications[1]. 

Characterizing cloud systems therefore needs 

exploitation numerous model techniques to deal 

with such technological heterogeneousness. Yet, 

the QoS modeling literature is in depth, creating 

it troublesome to have a comprehensive read of 

the offered techniques and their current 

applications to cloud computing issues. 

 

Methodology: The aim of this survey is 

to supply an overview of early analysis work 

within the cloud QoS modeling house, 

categorizing contributions according to relevant 

areas and ways used. Our methodology attempts 

to maximizing coverage of works, as against 
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reviewing specific technical challenges or 

introducing readers to model techniques. 

Especially, we focus on recent model work 

printed from 2006 onward focusing on QoS in 

cloud systems[1-3]. We have a tendency to 

additionally discuss some techniques originally 

developed for modeling and dynamic 

management in enterprise information centers 

that have been in turn applied within the cloud 

context. What is more, the survey considers QoS 

modeling techniques for interactive cloud 

services, like multi-tier applications. Works that 

specialize in batch applications, like those 

primarily based on the MapReduce paradigm, 

area unit so not surveyed. 

2. SURVEY ON WORKLOAD MODELING 

 

This survey explains the efforts of Workload 

modeling in cloud. It involves the assessment or 

prediction of the arrival rate of requests and of 

the demand for resources (e.g., computer 

hardware requirements) placed by applications 

on associate infrastructure or platform, and the 

QoS discovered in response to such 

workloads[3]. 

 

Applications of QoS models are appear in 

relation to decision-making problems. Decision-

making works for capacity allocation, load 

balancing, and admission control including 

research and it works to provide solutions of a 

cloud infrastructure (i.e., from the cloud provider 

perspective) and resource management 

techniques. 

 

3. CLASSIFICATION OF WORKLOAD 

 

Deployment Environment : Many studies 

have tried to characterize the QoS showed by 

cloud readying environments through 

benchmarking applied math characterizations of 

empirical knowledge area unit helpful in QoS 

modeling to quantify risks while not the 

requirement to conduct Associate in Nursing ad-

hoc measurement study. They're very important 

to estimate realistic values for QoS model 

parameters, e.g., network information measure 

variance, virtual machine (VM) startup times, 

start failure chances. 

 

Workloads in Cloud Application: 

The above works describes the cloud 

deployment environment. To predict the web 

traffic intensity in different time scales by using 

blackbox forecasting and trend analysis 

techniques. 

 

Recently in workload modeling they are 

many relevant works in cloud computing include 

in [5-7]. Khan et al. [5] uses Hidden markov 

models. This models is used to capturing and 

predicting the correlations of different clusters in 

cloud between workloads. The authors proposed 

method to characterize and predict workloads in 

cloud environments to with efficiency provision 

cloud resources. Di at al. [6] develop a co-

clustering algorithmic program to find servers 

that have an identical employment pattern. The 

pattern is found by learning the performance 

correlations for applications on totally different 

servers. They use hidden Markov models to spot 

temporal correlations between different clusters 

and use this info to predict future employment 

variations. It defines a Bayesian algorithm for 

long employment prediction and pattern analysis, 

substantiating results on knowledge from a 

Google data center. 

Gmach et al. [7] propose a works demand 

prediction algorithmic rule supported analytic 

thinking and pattern recognition. This approach 

aim at finding how to expeditiously use the 

resources pool to allocate servers to different 

workloads. The pattern and trend square measure 

initials analyzed then artificial workloads square 

measure created to reflect future behaviors of the 

workload. 

 

Workload interference: The ability to 

quantify resource demands may be a pre-

requisite to parameterize most QoS models for 

enterprise applications. logical thinking is 

commonly even by the overheads of deep 

watching and by the issue of following execution 

ways of individual requests [8]. many works 

have investigated over the last twenty years the 

matter of estimating, using in direct 
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measurements, the resource demand placed by 

associate application on physical resources, as an 

example C.P.U. necessities. From the angle of 

cloud suppliers and users, logical thinking 

techniques give a way to estimate the 

employment profile of individual VMs running 

on their infrastructures, taking under 

consideration hidden variables thanks to lack of 

data. 

 

Regression techniques: A common work 

reasoning approach involves estimating solely 

the mean demand placed by a given sort of 

requests on the resource [9-11]. In [9] a regular 

model standardization technique is introduced. 

The technique is predicated on scrutiny the 

performance metrics (e.g., time interval, turnout 

and resource utilization) expected by a 

performance model against measurements 

collected during a controlled experimental 

setting. Given the shortage of management over 

the system work and configuration throughout 

operation, techniques of this kind might not be 

applicable to production systems for on-line 

model standardization. These strategies exploit 

queueing theory formulas to relate the mean 

values of a group of performance metrics (e.g., 

response times, throughputs or resource 

utilizations) to a mean demand. e.g., CPU 

demand. Regression techniques will exploit these 

formulas to get demand estimates from system 

measurements[12-14]. Cremonesi et al.[15] 

proposes a method based on clustering to 

estimate the service time. The authors proposes 

density based on clustering to obtain clusters of 

service times and CPU utilizations, and then use 

a cluster-wise regression algorithm to estimate 

the service time. In  between clustering and 

regression a refinement process is conducted to 

get accurate clustering results by removing 

outliers and merging the clusters that fit the same 

model. This methods is to be efficient and robust 

to outliers. 

 

4. CONCLUSION 

 

In recent years, cloud computing has matured 

from early-stage answer to a thought operational 

model for enterprise applications. However, the 

range of technologies utilized in cloud systems 

makes it tough to investigate their QoS and, from 

the supplier perspective, to supply service-level 

guarantees. We’ve surveyed the importance of 

workload characterization in applications to 

cloud QoS management. 
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