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Abstract
The Grid computing is currently an active research area. One 
motive of Grid computing is to aggregate the power of widely 
distributed resources, and provide efficient services to users. Then 
various Grid scheduling algorithms are discussed from different 
points of view, such as FCFS, EDF and SJF etc. In the literature 
survey the topic mainly focused on offer based scheduling in 
resource co-allocation. In this literature survey, researchers 
have worked on offer-based scheduling algorithm on the factor 
of deadline only and totally ignore the concept of cost which 
can be also be a very effective factor in evaluation criterion of 
performance of any scheduling algorithm. Our objective is to 
improve the performance of offer based scheduling.
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I. Introduction
The main objective of distributed computing research was to 
provide an easy and transparent way of access to a wide set of 
heterogeneous resources, Such an approach to network computing 
is known by several names: meta computing, scalable computing, 
global computing, Internet computing, and more recently Peer-to-
Peer (P2P) computing. Cluster Computing Environments is the 
meta computing which are done on Local Area Network (LAN) and 
those are done on Wide Area Network (WAN) are known as Grid 
Computing. Grids enable the sharing, selection, and aggregation 
of a wide variety of resources [1-2] including supercomputers, 
storage systems, data sources, and specialized devices that are 
geographically distributed and owned by different organizations 
for solving large-scale computational and data intensive problems 
in science, engineering, and commerce. The concept of Grid 
computing started as a project to link geographically dispersed 
supercomputers, but now it has grown far beyond its original 
intent.

A. Benefits of Grid Computing

1. Exploiting Underutilized Resources
One of the important benefits of grid computing is to run a job 
in question on an idle machine elsewhere on the grid when the 
machine on which application is usually run is busy due to peak
load.

2. Parallel CPU Capacity
The most attractive feature of a grid is the potential for massive 
parallel CPU capacity which driving a new evolution in industries 
such as the bio-medical field, financial modeling, oil exploration, 
and many others.

3. Virtual Resources and Virtual Organizations for 
Collaboration
It provides [13] an environment for collaboration among a 
wider audience and offers important standards that enable very 
heterogeneous systems to work together to form the image of a 
large virtual computing system offering a variety of resources.

4. Access to Additional Resources
In addition to CPU and storage resources, a grid can provide 
access to other resources as well.

5. Resource Balancing
By scheduling grid jobs on low utilized machines, the grid can 
offer a resource balancing effect. This invaluable feature is useful 
for handling occasional peak loads.

6. Reliability
Expensive hardware is used to increase reliability at high-end 
conventional computing systems. These systems are built-up using 
chips with redundant circuits and contain logic for recovery from 
hardware failure. These machines also provide reliability by using 
duplicate processors so that one can be replaced with other without 
turning off the first.

7. Management
The goal to virtualized the resources on the grid and more uniformly 
handle heterogeneous systems will create new opportunities to 
better manage a [13] larger, more distributed IT infrastructure. 
It will be easier to visualize capacity and utilization, making it 
easier for IT departments to control expenditures for computing 
resources over a larger organization.

Fig. 1: Grid Computing A Conceptual View

B. Types of Grid
Departmental Grids solve problems for a particular group of 
people within an enterprise [15]. Enterprise Grids Consist of 
resources spread across an enterprise and Provide service to all 
users within that enterprise. Extraprise Grids are established 
between companies, their partners, and their customers. In this 
grid resources are generally made available through a Virtual 
Private Network (VPN). Global Grids are the grids established 
over the public Internet. They can be established by organizations 
to facilitate their business or purchased in part, or in whole, from 
service providers. Compute Grids provide access to computational 
resources. Data Grids are optimized for data-oriented operations. 
Utility Grids are the grids that commercial compute computational 
resources.
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C. Scheduling
The primary aim of grid is to provide transparent and efficient 
access to remote and geographically distributed resources. A 
scheduling service is needed to coordinate the access to the 
different resources. [16] Due to the dynamicity and heterogeneity, 
scheduling jobs is a bit complicated matter. Jobs queuing and 
dispatching the jobs to the available nodes (processors) are the 
works of the scheduler. Grid schedulers dispatch jobs following 
the eminent algorithms like, First Come First Serve algorithm, 
Shortest Path First algorithm, Round Robin technique, Least 
Recently Serviced. Scheduling is done on taking the factors like 
job priority, reservation of resources, specific resource requirement 
of the job, etc.

Types of Task Scheduling Algorithms:

1. First-Come-First-Serve
It is a service policy [14] whereby the requests of customers or 
clients are attended to in the order that they arrived, without other 
biases or preferences. The scheduler starts to execute the jobs in 
the order of submission. If the resources needed for the job is not 
available currently, then the scheduler waits until the resource is 
available for the job.

2. Shortest Job First Scheduling
It is a scheduling policy that selects the waiting process with the 
smallest execution time to execute next. SJN is a nonpreemptive 
algorithm. Shortest remaining time is a preemptive variant of SJN. 
Shortest job next is advantageous because of its simplicity and 
because it minimizes the average amount of time each process has 
[14] to wait until its execution is complete. However, it has the 
potential for process starvation for processes which will require a 
long time to complete if short processes are continually added.

3. Priority Scheduling
It is a scheduling system commonly used in real-time systems. 
With fixed priority pre-emptive scheduling, the scheduler ensures 
that at any given time, the processor executes the highest priority 

task of all those tasks that are currently ready to execute. The 
pre-emptive scheduler has a clock interrupt task that can provide 
the scheduler with options to switch after the task has had a given 
period to execute the time slice. This scheduling system has the 
advantage of making sure no task hogs the processor for any time 
longer than the time slice.

4. Earliest Deadline First
Each task in an EDF scheduler is assigned a deadline. Every 
time a task is inserted in the system or completed, the scheduler 
looks for the task [17] which has the closest deadline and selects 
it for execution. In order to ensure that the scheduler is still able 
to meet each deadline, a 'monitor must evaluate if each new task 
doesn't overload the system and deny execution if it will do so. 
In order to implement EDF-based system, one will have to know 
both the deadline of the task and the expected time needed to 
perform the task.

5. Offer Based Scheduling
A metascheduler [12-13] receives user requests to schedule 
Bag of-task (BoT) on multiple autonomous resource providers 
in online mode. Users provide the number of tasks in the bag, 
their estimated required time, and a deadline to execute the entire 
BoT. The resources considered are spaceshared machines such 
as clusters and massively parallel processing machines. Resource  
providers are responsible for scheduling both local and external 
jobs using the Earliest Deadline First. The local jobs can be both 
sequential and message passing parallel applications, whereas 
the external jobs are the BoT applications. The metascheduler 
has no access to the scheduling queues. he scheduling of a BoT 
application consists of 5 steps. In step 1, the metascheduler is 
responsible [13] for exposing the application requirements to the 
resource providers. In step 2, the resource providers generate 
a list of offers that can serve the entire BoT or only part of it. 
Once the resource providers generate the offers, they send them 
to the metascheduler (step 3), which composes them according to 
the user requirements (step 4), and submits the tasks to resource 
providers (step 5).

Fig. 2: Components Interaction for Scheduling a bag-of-tasks on Multiple Resources With Offers
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II. Literature Review
Many researchers have already worked on many scheduling 
techniques used in Co-allocation of resources. In reference to 
[11] they introduced a coallocation policy for composing resource 
offers from multiple resources providers to co- allocate a grid 
user’s jobs. These offers express the interest of resource providers 
in executing an entire job or only part of it without revealing their 
local load and total system capabilities. When the metascheduler 
receives offers to meet user requirements, it can decide how to 
submit the job among the resource providers.They compared the 
results with FCFS, EBF, FPFS and simple co-allocation algorithms 
(SCOAL) and draw the conclusion that coallocation algorithm 
presented in this paper is better than algorithms FCFS, EBF, FPFS 
and simple coallocation (SCOAL).
So we decide to work on offer-based scheduling because the 
comparison shows that this coallocation algorithm reduce the 
total time to release user jobs and waiting time in the global queue, 
maximize the resources utilization rate and load the balance among 
the resources providers.
In reference to [12], they introduced policy for composing resource 
offers from multiple providers to schedule deadline constrained 
BoT applications. When the met scheduler receives enough offers 
to meet user deadlines, it can decide how to balance the tasks 
among the resource providers according to the information it has 
access, such as resource providers’ total computing power and 
their local loads.
From their experiments they observed that when using offer-based 
policies, more BoTs can meet deadlines and the delays between 
the user deadline and the new deadline assigned by the system 
is much lower (in some cases 50% lower) in comparison to the 
policy that uses free time slots (FreeTimeSlots).

III. Problem Formulation
But the main problem is that researchers have worked on offer-
based scheduling algorithm on the factor of deadline only and 
totally ignore the concept of cost which can be also be a very 
effective factor in evaluation criterion of performance of any 
scheduling algorithm.
A. Our main objective is to work on Scheduling in co-allocation of 
resources. We start the work with aim of improving the performance 
of offer-based scheduling technique with two important factors 
i.e. deadline and cost.
With the help of continuous double auction model we include 
the cost factor in offer based scheduling and try to make it cost 
beneficial to both the users and providers. By implementing 
this scheduling we choose the best resource from the available 
resources and get cheap and best resource for executing the user’s 
jobs under the constrained deadline and cost given by the user.
B. Our other objective is to compare the performance of offer-
based scheduling by considering three different strategies-

1. Deadline Strategy
This strategy regards only completion time to decide which bid 
to select. At the beginning of the negotiation, the user sends a 
deadline with other job parameters to brokers. And brokers choose 
that resource which has given bid of lowest deadline.

2. Cost Strategy
This strategy regards only price to decide which bid to select. At 
the beginning of the negotiation, the user sends an initial price 
with other job parameters to brokers. And brokers choose that 
resource which has given bid of lowest cost.

3. Deadline and Cost Strategy
This strategy regards both price and completion time to decide 
which bid to select. At the beginning of the negotiation, the user 
sends an initial price and deadline with other job parameters to 
brokers. And brokers choose that resource which has given bid 
of lowest deadline and cost.
With the help of followings metrics we analyze the performance 
of offer based scheduling with three different strategies

Job’s success rate• 
Provider’s idleness• 
Provider’s benefit• 
User’s average cost Average of response time• 
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