
  
Abstract—Cloud computing is internet based computing where 

virtual shared servers provide software, infrastructure, platform, 
devices and other resources. Clouds are a large pool of easily usable 
and accessible virtualized resources. These resources can be 
dynamically re-configured to adjust to a variable load (scale), 
allowing also for optimum resource utilization. Cloud Computing is 
the result of evolution and adoption of existing technologies and 
paradigms. This papers presents a systematic way how to analyse the 
performance of DBDCTO algorithm with respect to some existing 
algorithms: DTC, Greedy Cost, Max-Min and Min-Min. It also 
defines how to minimize execution time and cost using DBDCTO 
algorithm for workflow scheduling in workflow simulator 
environment. Workflow simulator compare the different algorithms 
and give the better results to minimize the execution time and cost 
rather than cloud simulator. 
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I. INTRODUCTION 
 LOUD computing is a construct that allows you to access 
applications that actually reside at a location other than 

your computer or other internet connected device, most often, 
this will be a distant datacenter. Cloud Computing offers 
utility-oriented IT services to the users worldwide over the 
internet. As compared to grid computing, the problem of 
resource management is transformed into resource 
virtualization and allocations. For cloud computing based 
services, users consume the services when they need to, and 
pay only for what they use. One implication of Cloud 
platforms is the ability to dynamically adapt (scale-up or scale-
down) the amount of resources provisioned to an application 

Gaganpreet Kaur is a student of Shaheed Udham Singh College of 
Engineering And Technology, Tangori. Punjab (India).( e-mail: 
gaganb6@gmail.com) 

Er. Yogesh Kumar, Assistant Professor, Computer Science & Engineering 
Deptt., Shaheed Udham Singh College Of Engineering And Technology, 
Tangori Punjab (India) (e-mail: yogesh_84kumar@yahoo.com ). 

 

in order to attend variations in demand that are either 
predictable, and occur due to access patterns observed during 
the day and during the night; or unexpected, and occurring due 
to a subtle increase in the popularity of the application service. 
Cloud computing is internet based computing where virtual 
shared servers provide software, infrastructure, platform, 
devices and other resources. Clouds are a large pool of easily 
usable and accessible virtualized resources. These resources 
can be dynamically re-configured to adjust to a variable load 
(scale), allowing also for optimum resource utilization. This 
pool of resources is typically exploited by a pay-per-use model 
in which guarantees are offered by the Infrastructure Provider 
by means of customized service level agreements. Cloud 
Computing is the result of evolution and adoption of existing 
technologies and paradigms. The goal of cloud computing is to 
allow users to take benefit from all of these technologies, 
without the need for deep knowledge about or expertise with 
each one of them. These applications often exhibit transient 
behavior (usage pattern) and have different QoS requirements 
depending on time criticality and users’ interaction patterns 
(online/offline). Hence, the development of dynamic 
provisioning techniques to ensure that these applications 
achieve QoS under transient conditions is required. 
 

   
Fig. 1 Cloud Computing Model 
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Even though Cloud has been increasingly seen as the 
platform that can support elastic applications, it faces certain 
limitations pertaining to core issues such as ownership, scale, 
and locality. For instance, a cloud can only offer a limited 
number of hosting capability (virtual machines and computing 
servers) to application services at a given instance of time, 
hence scaling application’s capacity beyond a certain extent 
becomes complicated. Therefore, in those cases where the 
number of requests overshoots the cloud’s capacity, 
application hosted in a cloud can compromise on overall QoS 
delivered to its users. One solution to this problem is to inter-
network multiple clouds as part of a federation and develop 
next-generation dynamic provisioning techniques that can 
derive benefits from the architecture. Such federation of 
geographically distributed clouds can be formed based on 
previous agreements among them, to efficiently cope with 
variation in services demands. This approach allows 
provisioning of applications across multiple clouds that are 
members of a/the federation. This further aids in efficiently 
fulfilling user SLAs through transparent migration of 
application service instance to the cloud in the federation, 
which is closer to the origins of requests. 

There are the following Cloud Computing Services: 
Cloud computing providers offer different types of services 

according to several fundamental models: infrastructure as a 
service (IaaS), platform as a service (PaaS), and software as a 
service (SaaS) where IaaS is the most basic and each higher 
model abstracts from the details of the lower models. 
 

 
Fig. 2 Cloud Service Levels 

A.  Infrastructure as a Service (IaaS) 
Providers of IaaS offer computers - physical or (more often) 

virtual machines - and other resources. IaaS clouds often offer 
additional resources such as a virtual-machine disk image 
library, raw (block) and file-based storage, firewalls, load 
balancers, IP addresses, virtual local area networks (VLANs), 

and software bundles. IaaS-cloud providers supply these 
resources on-demand from their large pools installed in data 
centers. For wide-area connectivity, customers can use either 
the Internet or carrier clouds (dedicated virtual private 
networks). Examples of IaaS providers include: Amazon EC2, 
Google Compute Engine, HP Cloud, Joyent, Linode, NaviSite, 
Rackspace, and ReadySpace Cloud Services. 

B. Platform as a Service (PaaS) 
In the PaaS model, cloud providers deliver a computing 

platform, typically including operating system, programming 
language execution environment, database, and web server. 
Application developers can develop and run their software 
solutions on a cloud platform without the cost and complexity 
of buying and managing the underlying hardware and software 
layers. Examples of PaaS include:  AWS Elastic Beanstalk, 
Cloud Foundry, Heroku, Force.com, EngineYard, Mendix, 
OpenShift, Google App Engine, AppScale, Windows Azure 
Cloud Services, OrangeScape and Jelastic. 

 

C.   Software as a Service (SaaS) 
In the business model using software as a service (SaaS), 

users are provided access to application software and 
databases. Cloud providers manage the infrastructure and 
platforms that run the applications. Cloud providers install and 
operate application software in the cloud and cloud users 
access the software from cloud clients. Cloud users do not 
manage the cloud infrastructure and platform where the 
application runs. Examples of SaaS include: Google Apps, 
Microsoft Office 365, Petrosoft, Onlive, GT Nexus, Marketo, 
Casengo, TradeCard, Salesforceand CallidusCloud. These 
services are available to user in a Pay-per- use –on demand 
model.. 

II.   WORKFLOW SCHEDULING 
The advent of Cloud computing as a new model of service 

provisioning in distributed systems, encourages researchers to 
investigate its benefits and drawbacks in executing scientific 
applications such as workflows. There are a mass of researches 
on the issue of scheduling in cloud computing, most of them, 
however, are about workflow and job scheduling. The 
scheduling entails the selection of the services and the 
appropriate start time for each workflow. 
Workflow scheduling is the problem of mapping each task to 
appropriate resource and allowing the tasks to satisfy some 
performance criterion. A workflow consists of a sequence of 
concatenated (connected) steps. Workflow mainly focused 
with the automation of procedures and also in order to achieve 
a overall goal thereby files and data are passed between 
participants according to a defined set of rules. A workflow 
enables the structuring of applications in a directed acyclic 
graph form where each node represents the task and edges 
represent the dependencies between the nodes of the 
applications. 

A single workflow consists of a set of tasks and each task 
communicates with another task in the workflow. Workflows 
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are supported by Workflow Management Systems. Workflow 
scheduling discovers resources and allocates tasks on suitable 
resources. Workflow scheduling plays a vital role in the 
workflow management. Proper scheduling of workflow can 
have an efficient impact on the performance of the system. For 
proper scheduling in workflows various scheduling algorithms 
is used. 
 

 
Fig. 3 Workflow Scheduling 

 
Different architecture may support the workflow scheduling 

infrastructure. In particular, there are three major categories in 
which these architecture may fall: centralized, hierarchical and 
decentralized. 

In the centralized scheme there is a unique, central 
scheduler that decides the mapping for every task in the 
workflow. The hierarchical approach on the other hand, 
defines a main scheduler which manages a set of low level 
schedulers in charge of a subset of the workflow tasks. Finally, 
in the decentralized architecture only a set of independent, 
decentralized schedulers exist and each of them is responsible 
of a sub workflow. 

The decision to map a task to a resource can be made based 
on the information available to the scheduler. There are two 
main types of decisions, local and global. Local decisions are 
made based solely on the information of the single task (or 
group of tasks) being handled by a particular scheduler. 
Conversely, global decisions are those made considering the 
entire workflow as opposed to a single, isolated task. 

III. RELATED WORK 

A. Problem Formulation 
A great deal of research over the past several years has been 

devoted to the development of methodologies for scheduling 

the workflows in cloud computing environment. Many 
workflow scheduling algorithms have been proposed which 
have reduced the cost and time of execution. The problem is to 
propose a DBD-CTO algorithm, which is deadline and budget 
distribution based cost time optimization scheduling algorithm, 
which minimizes the execution cost and yet meets the time and 
budget constraints imposed by user. This algorithm will be 
implemented on workflow simulator which is the extension of 
cloud simulator. Our approach is to compare the results 
obtained from the proposed algorithm with the existing one 
like Greedy algorithm, priority based algorithm, max-min 
algorithm, min-min algorithm and deadline based algorithm 
and find that which method is better to minimize the cost and 
execution time of scheduling.. 

B. Objectives 
The following objectives are to be covered under the above 

title: 
1) To implement Cost-time Optimization Workflow 

Scheduling based on Deadline and Budget 
Distribution. 

2) To enhance the existing technique by simulating the 
algorithm on workflow simulator which is the 
extension of cloud sim. 

3) Comparison of the results obtained from proposed 
method with different existing algorithms (Greedy 
algorithm, priority based algorithm, max-min 
algorithm, min-min algorithm and deadline based 
algorithm) for workflow scheduling. 

C. Proposed Algorithm 
We proposed DBDCTO algorithm for dependent task. It is 

more efficient algorithm that reduce the time and cost of 
dependent tasks.  

1) It discovers available services and request QoS 
parameters of services for every task.  

2) Group workflow tasks into task partitions: We 
categorize workflow tasks to be either a 
synchronization task or a simple task. A 
synchronization task is defined as a task which has 
more than one parent or child task. Rests of the task 
are known as simple task .The workflow is partitioned 
such that a set of simple tasks that are executed 
sequentially between two synchronization tasks.  

3) Estimates the minimum execution time and cost for 
each task from the available set of services.  

4) Calculate the total expected completion time by 
summing the data processing time and minimum 
execution time.  

We run this algorithm on workflow simulator to achieve better 
results by comparing proposed DBDCTO algorithm with the 
various existing algorithms. 

IV. METHODOLOGY  
The method followed to carry out the research work is: 

1) Perform the literature survey of the different algorithms 
used for Scheduling in Cloud computing. 

2) Propose the DBD-CTO Scheduling Algorithm which 
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will minimize the execution cost and time of 
scheduling. 

3) Java will be used as an implementation tool to 
implement the proposed algorithm. 

4) Simulate the DBD-CTO algorithm on workflow 
simulator. 

5) Simulate the existing algorithms like Greedy 
algorithm, priority based algorithm, max-min 
algorithm, min-min algorithm and deadline based 
algorithm on workflow simulator. 

6) Analyse the performance of proposed algorithm with 
respect to different existing algorithms on the basis 
of parameters like number of cloudlets, status of 
task, start time, finish time, total time, depth or level 
or cost. 

V. RESULTS 
The task consolidation that is also known as 

server/workload consolidation problem is the process of 
assigning a set of n tasks (that can be service requests or 
simply services) to a set of m workflow resources, without 
violating time constraints. The main purpose is to develop 
workflow schedule such that it minimizes the execution cost 
and yet meet the time constraints imposed by the user. In order 
to solve scheduling problems efficiently, we partition 
workflow tasks. Along with workflow partition, the deadline 
and budget constraint assignment strategy is also discussed to 
distribute the overall deadline and budget over each partition.  

 
TABLE I 

RESULTS OF DBDCTO  

 
 
 
 
 
 
 
 
 
 
 
 

 
 

TABLE II 
RESULTS OF DTC  

 
 
 

TABLE III 
RESULTS OF GREEDY COST 

 
  

TABLE IV 
RESULTS OF MAX-MIN 

 
 

TABLE V 
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RESULTS OF MIN-MIN 

 

VI. CONCLUSION 
This thesis have concluded that the proposed approach leads 

to the better results in making the complete cloud computing 
resources that represents a Deadline and Budget distribution 
based Cost and Time optimization workflow scheduling 
algorithm that minimizes the cost and time of execution while 
meeting the deadline and budget constraint specified by the 
user. In clouds, DBDCTO algorithm is more efficient 
algorithm that reduce the time and cost of dependent tasks. It 
discovers available services and request QoS parameters of 
services for every task. Group workflow tasks into task 
partitions: We categorize workflow tasks to be either a 
synchronization task or a simple task. A synchronization task 
is defined as a task which has more than one parent or child 
task. Rests of the task are known as simple task .The workflow 
is partitioned such that a set of simple tasks that are executed 
sequentially between two synchronization tasks.  

VII. FUTURE SCOPE 
The proposed approach help us to give the better result with 

respect to DTC, Greedy Cost, MaxMin and MinMin workflow 
scheduling algorithm to minimize the cost and time of 
execution while meeting the deadline and budget constraint 
specified by the user . In future, we can develop a new 
algorithm that minimizes the execution cost and execution time 
and give better result than proposed DBDCTO algorithm. It 
can be adjusted depending on the system load. Changes can be 
made in the some parameters of the proposed algorithm.  
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