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Abstract: Scheduling applications on the cloud can be more challenging than grid and cluster environments. This is because a user may 

have a budgetary constraint or a deadline for executing the task in order to keep the overall execution costs low. The work in this project 
is motivated to investigate task scheduling on the cloud, given two hard constraints based on a user-defined budget and a deadline. A 
MIN-MIN scheduling technique is proposed and implemented to satisfy the hard constraints for executing the task in a cost effective 
manner. The proposed algorithm is evaluated using four scenarios that are based on the trade-off between performance and the cost of 
using different cloud resource types. The experimental evaluation confirms the feasibility of the algorithm in satisfying the constraints. 
The key observation is that multiple resource types can be a better alternative to using a single type of resource. 
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1. Introduction 
 

loud computing is a model for enabling convenient, 

on-demand network access to a shared pool of 
configurable computing resources (e.g., networks, 

servers, storage, applications, and services) that can be 

rapidly provisioned and released with minimal 

management effort or service provider interaction. This 

cloud model promotes availability and is composed of five 

essential characteristics, three service models, and four 

deployment models. 

 

1.1. Essential Characteristics:- 
 

1.1.1. On-demand self-service:- A consumer can 

unilaterally provision computing capabilities, such 
as server time and network storage, as needed 

automatically without requiring human interaction 

with each service’s provider. 

1.1.2. Broad network access:-Capabilities are available 

over the network and accessed through standard 

mechanisms that promote use by heterogeneous thin 

or thick client platforms (e.g., mobile phones, 

laptops, and PDAs). 

1.1.3. Resource pooling: - The provider’s computing 

resources are pooled to serve multiple consumers 

using a multi-tenant model, with different physical 

and virtual resources dynamically assigned and 

reassigned according to consumer demand. There is 

a sense of location independence in that the 

customer generally has no control or knowledge 

over 

the exact location of the provided resources but may 

be able to specify location at a higher level of 

abstraction (e.g., country, state, or data centres). 
Examples of resources include storage, processing, 

memory, network bandwidth, and virtual machines. 

1.1.4. Rapid elasticity: - Capabilities can be rapidly and 

elastically provisioned, in some cases 

automatically, to quickly scale out and rapidly 

released to quickly scale in. To the consumer, the 

capabilities available for provisioning often appear 

to be unlimited and can be purchased in any 

quantity at any time. 

1.1.5. Measured Service:-Cloud systems  automatically 

control and optimize resource use by leveraging a 

metering capability at some level of abstraction 
appropriate to the type of service (e.g. storage, 

processing, bandwidth, and active user 

accounts).Resource usage can be monitored, 

controlled, and reported providing transparency for 

both the provider and consumer of the utilized 

service. 

C
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1.2. Deployment Models:-  
1.2.1. Private cloud:- The cloud infrastructure is operated 

solely for an organization. It may be managed by 

the organization or a third party and may exist on 

premise or off premise. 
1.2.2. Community cloud:-The cloud infrastructure is 

shared by several organizations and supports a 

specific community that has shared concerns (e.g., 

mission, security requirements, policy, and 

compliance considerations). It may be managed by 

the organizations or a third party and may exist on 

premise or off premise. 

1.2.3. Public cloud: - The cloud infrastructure is made 

available to the general public or a large industry 

group and is owned by an organization selling cloud 

services. 

1.2.4. Hybrid cloud:- The cloud infrastructure is a 
composition of two or more clouds (private, 

community, or public) that remain unique entities 

but are bound together by standardized or 

proprietary technology that enables data and 

application portability (e.g., cloud bursting for load-

balancing between clouds). 

 

1.3. Resources in Cloud 
 

In cloud computing for having scheduling for scarce 

resources amongst multiple clients, various clients are 
requesting the same resources from remote places. In 

cloud computing, we will keep multiple resources of two 

natures:- 

 

1.3.1. Sharable resources 

 

1.3.2. Non-sharable resources 

 

Sharable resources are generally file resources that can be 

shared amongst multiple users. All can access in read 

mode; i.e. will access their individual copy for non-

changing mode. But when one user will access the file in 
write mode then exclusive rights will be provided. As 

when there multiple client requests for file resources then 

these resources type & the mode will be checked; so that 

no client can access the file in update mode. 

 

File resources include:-  

 

1. Image sharing 

2. Document sharing 

3. Contacts sharing 

4. Video sharing 
5. Database tables 

 

Non- sharable resources are generally hardware resources 

which can be processing or memory; for it on multiple 

requests, queue of request will be generated. So that 

scheduler run by virtual machine can schedule the multiple 

requests. Any client requiring the resource for smaller 

expected time, once that time period will be known 
scheduler using min-min and max-min scheduling 

techniques on required time for efficient utilization of 

resources. 

 

1.4. Deadlock 
 

When two or more threads will wait for same resources, 

there will be deadlock situation. For deadlock to occur 

there are four conditions:- 

 

1. Circular wait 

2. Mutual exclusion 
3. Hold and wait 

4. No pre-emption 

 

Deadlock is the worst case scenario of the operations, in 

which no thread can complete its task. 

 

1.5. Scheduling 
 

When two or more threads will demand resources, their 

execution sequence will be seen by java virtual machine 

resulting which thread should be executed first. The 
scheduler will schedule the processes for same resources 

either based on priority or nature of resources i.e. whether 

they are sharable or non-sharable resources. Scheduling is 

also done to avoid deadlock situation and any conflict. 

 

Related Techniques 

 

1.5.1. Max-Min Algorithm  

 
Max-Min is almost same as the min-min algorithm except 

the following: in this after finding out the completion time, 

the minimum execution times are found out for each and 
every task. Then among these minimum times the 

maximum value is selected which is the maximum time 

among all the tasks on any resources. Then that task is 

scheduled on the resource on which it takes the minimum 

time and the available time of that resource is updated for 

all the other tasks. The updating is done in the same 

manner as for the Min-Min[1]. 

 

1.5.2. Min-Min Algorithm  
 

Min-Min begins with a set of tasks which are all 
unassigned. First, it computes minimum completion time 

for all tasks on all resources. Then among these minimum 
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times the minimum value is selected which is the 

minimum time among all the tasks on any resources. Then 

that task is scheduled on the resource on which it takes the 

minimum time and the available time of that resource is 

updated for all the other tasks. It is updated in this manner; 

suppose a task is assigned to a machine and it takes 20 
seconds on the assigned machine, then the execution times 

of all the other tasks on this assigned machine will be 

increased by 20 seconds. After this the assigned task is not 

considered and the same process is repeated until all the 

tasks are assigned resources [1]. 

 

1.5.3. RASA Algorithm 
 

RASA is a hybrid algorithm of two other ones such as 

Minmin and Max-min. In RASA, an estimation of the 

completion time of each task on the available resources is 

calculated then Max-min and Min-min algorithms are 
applied alternatively to take advantage of both algorithms 

and avoids their drawbacks. In RASA the Max-min and 

Min-min scheduling algorithms are applied alternatively 

[1]. For example, if the first task is assigned to a resource 

by Min-min strategy, in the next round the task will be 

assigned by Min-min and so on. Based on experimental 

results, if the number of available resources in grid system 

is odd it is highly preferred to start by Min-min algorithm 

in first round otherwise it will be started by Maxmin 

algorithm. For next rounds just assign resources to task 

using a strategy different from last round it reduce the 
delays in the execution of small tasks by Max-min 

algorithm and large tasks by Min-min algorithm. 

 

2. Techniques Comparison 

 
Parameters Max-MIN MIN-MIN RASA Heuristic 

Energy Low Low Low Low 

Time High Low Low Low 

Computational 

Cost 

High High Low High 

 

3. Literature Survey 
 
[1] Shuibing He, Yang Wang(2016) et al: In this paper, 

they have considered to improve scientific workflows in 

cloud  environments where data transfers between tasks 

are performed via provisioned in-memory caching as a 

service, instead of relying entirely on slower disk-based 
file systems. However, this improvement is not free since 

services in the cloud are usually charged in a “pay-as-you-

go” model. As a consequence, the workflow tenants have 

to estimate the amount of memory that they would like to 

pay. Given the intrinsic complexity of the workflows, it 

would be very hard to make an accurate prediction, which 

would lead to either oversubscription or under 

subscription, resulting in unproductive spending or 

performance degradation. To address this problem, we 

propose a concept of minmax memory claim(MMC) to 
achieve cost effective workflow computations in in-

memory cloud computing environments. The minmax-

memory claim is defined as the minimum amount of 

memory required to finish the workflow without 

compromising its maximum concurrency. With the 

concept of MMC, the workflow tenants can achieve the 

best performance via in-memory computing while 

minimizing the cost. In this paper, we present the 

procedure of how to find the MMCs for those workflows 

with arbitrary graphs in general and develop optimal 

efficient algorithms for some well-structured workflows in 

particular. To further show the values of this concept, we 
also implement these algorithms and apply them, through 

a simulation study, to improve deadlock resolutions in 

workflow-based workloads when memory resources are 

constrained. 

 

[2] S.DEVIPRIYA(2013) et al: Cloud computing is the 

use of computing resources that are delivered as a service 

over a network. It supplies a high performance computing 

based on protocols which allows shared computation and 

storage over long distances. In cloud computing, many 

tasks need to execute at a time by the available resources 
in order to achieve better performance, minimum 

completion time, shortest response time, resource 

utilization etc [4]. Because of these different factors, we 

need to design, develop, and propose a scheduling 

algorithm for the proper allocation of tasks to the 

resources. In this paper, a simple modification of Max-min 

algorithm is proposed. This algorithm is built based on 

RASA algorithm and the concept of Max-min strategy. An 

Improved Max-min algorithm is developed to outperform 

scheduling process of RASA in case of total complete time 

for all submitted jobs. Proposed Maxmin algorithm is 

based on expected execution time instead of complete 
time. So the scheduling tasks within cloud environment 

using Improved Max-min can achieve lower makespan 

rather than original Max-min. 

 
[3] hitoshi Matsumoto (2011) et al: Two mechanisms of 

cooperative PSO and CPSO are analyzed and the load-

balance requirement of equipotent CPSO mechanism was 

discussed. Then the CPSO load-balance architecture was 

set up, control parameters were chosen, and the criterion 

of PSO convergence degree was established. Finally, the 

control strategy for CPSO’ load-balance was proposed. 
Two tests show that the proposed technique improved the 

CPSO in precision and efficiency.  



IJCSN  International Journal of Computer Science and Network, Volume 6, Issue 2, April 2017          
ISSN    (Online) : 2277-5420        
www.IJCSN.org 
Impact Factor: 1.5 

 

291 

 

Copyright (c) 2017 International Journal of Computer Science and Network. All Rights Reserved. 
 

[4] Pankaj Arora (2012) et al. proposed a Set-Based PSO 

approach. It tackles a cloud workflow scheduling problem 

which enables users to define various Qos constraints like 

deadline constraint, budget constraint and reliability 

constraint in [9]. It enables users to specify one preferred 

Qos parameter as the optimization objective. Defined 
penalty based fitness functions to address multiple Qos 

constraints and integrate S-PSO with seven heuristics. A 

discrete version of Comprehensive Learning PSO 

algorithm based on S-PSO is implemented. 

 
[5] Shaminder Kaur (2012) et al. Discussed cloud 

computing is the use of computing resources that are 

delivered as a service over a network. In cloud 

computing, many tasks need to execute at a time by the 

available resources to achieve better performance, 

minimum completion time, shortest response time, 

resource utilization etc [4]. Because of these different 
factors, an Improved Max-min algorithm is designed to 

outperform scheduling process of RASA in case of 

total complete time for all submitted jobs. So the 

scheduling tasks within cloud environment using 

Improved Max-min can achieve lower make span 

rather than original Max-min. 

 
[6] Rajesh Piplode (2012) et al: An optimal power 

flow model was established for Available  Transfer 

Capability (ATC) under the static security constraints. 

The maximum active power of all load nodes in 
receiving area was taken as objective function. To aim 

at the low accuracy and premature convergent in ATC 

optimization algorithms, the chaos cloud particle 

swarm algorithm based on golden section evaluation 

criteria (CCGPSO) was proposed. This method divided 

the particle swarm into standard particle, chaos cloud 

particle and cloud particle, which used the golden 

section judge principle according to fitness level. Every 

sub-swarm particle had respective different algorithm  

operations.   

 

[7] Vignesh V (2013)et al. Discussed resource 
management is the primary issue as the demand grows 

for provisioning resources and computation in cloud 

systems. It presents various research issues pertaining 

to the management of cloud resources while a 

comparison is made between existing resource 

allocation systems. The issues and challenges discussed 

are resource provisioning, job scheduling, load 

balancing, scalability, pricing, energy management and 

availability. 

 
[8] Hongsheng Su (2013) et al. Literature meaning of 
cloud computing is distributed computing, storing, 

sharing and accessing data over the Internet. It provides 

a pool of shared resources to the users available on the 

basis of pay as you go service, means users pay only 

for those services which are used by him according to 

their access times. The data processing and storage 

amount is increasing quickly day by day in cloud 

environment. This leads to an uneven distribution of 
overall work on cloud resources. So a proper balance of 

overall load over the available resources is a major 

issue in cloud computing paradigm. Load balancing 

ensures that no single node will be overloaded and used 

to distribute workload among multiple nodes. It helps 

to improve system performance and proper utilization 

of resources. It also minimizes the time and cost 

involved in such big computing models. Load 

balancing and better resource utilization is provided by 

many existing algorithms.   

 

4. Problem definition 
 

In current paper that have taken min-min and max-min 
algorithm. Based on these they have developed the new 

enhanced algorithm  as RASA(resource awareness 

scheduling algorithm).  In this process they have 

awareness of the resource completion speed. Such that 

large tasks that  requires larger execution time will be put 

to the slower resources. On the other hand smaller tasks 

are allocated to the faster resources. so that over all 

waiting time can be reduced. In current research they have 

compared this to the existing max-min and min-min 

algorithms .such that the performance can be enhanced. As 

it is very difficult to know the execution speed of the 
resource for given process. 

 

In our research we will be using genetic algorithm. Which 

can be further used for identifying the optimal mechanism 

for execution of the processes. So that performance can be 

further enhanced.  

 

5. Conclusion and future Work 
 

From the above study it is clear that there are various 

techniques for that can be used for scheduling the 

processes(tasks) submitted to the cloud for implementing 

over to the cloud with certain resources.  each technique 
has their own advantages and disadvantages. So 

appropriate technique can be chosen on the basis of their 

relative strengths. 

 

In future there is a scope of enhancing the performance of 

the different parameters like memory and processing time. 

There can be improvement in approach by considering the 

Genetic based Technique. 
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