
1 

 

 

    Execution of Grid Scheduling Algorithm with Load        

Balancing and Fault Tolerance 
KOMAL SINGLA 

Research Scholar, Computer Science, Guide : 

Dr. Jitendra Sheethlani 
Sri Satya Sai University of Technology & Medical Sciences 

 
DECLARATION: I AS AN AUTHOR OF THIS PAPER / ARTICLE, HEREBY DECLARE THAT THE PAPER SUBMITTED BY 

ME FOR PUBLICATION IN THE JOURNAL IS COMPLETELY MY OWN GENUINE PAPER. IF ANY ISSUE REGARDING 

COPYRIGHT/PATENT/ OTHER REAL AUTHOR ARISES, THE PUBLISHER WILL NOT BE LEGALLY RESPONSIBLE. IF ANY 

OF SUCH MATTERS OCCUR PUBLISHER MAY REMOVE MY CONTENT FROM THE JOURNAL WEBSITE. FOR THE 

REASON OF CONTENT AMENDMENT/ OR ANY TECHNICAL ISSUE WITH NO VISIBILITY ON WEBSITE/UPDATES, I 

HAVE RESUBMITTED THIS PAPER FOR THE PUBLICATION. FOR ANY PUBLICATION MATTERS OR ANY 

INFORMATION INTENTIONALLY HIDDEN BY ME OR OTHERWISE, I SHALL BE LEGALLY RESPONSIBLE. (COMPLETE 

DECLARATION OF THE AUTHOR AT THE LAST PAGE OF THIS PAPER/ARTICLE) 

Abstract 

Grid Computing gives colossal measures of computing power by for all 

intents and purposes uniting the assets. Grid innovation offers a solitary 

framework see and has turned into a design which performs enormous 

scale, exceptionally complex computing. Employment planning, a test in 

grid computing is managed utilizing a few booking algorithms. This paper 

tends to an execution by consolidating two booking algorithms, FCFS and 

SRTF alongside proactive fault tolerance instrument so as to diminish the 

faults and increment the productivity of the computing condition. 

Catchphrases - Grid Computing, Scheduling Algorithm, FCFS, SRTF, 

Proactive Fault Tolerance Mechanism, Job Replication. 

 

Introduction 

Fault tolerant planning of numerous occupations in a situation with a huge 

number of capricious hubs isn't a simple issue. As far as we could possibly 

know, no work in the writing has proposed an answer that joins the benefits 

of dynamic and uninvolved replication plans of fault tolerance with the 
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upsides of execution driven load balancing in order to take advantage of 

the solid purposes of each. While broad fault tolerant planning and load 

balancing strategies have been introduced for the consecutive occupations, 

none have considered fault-tolerant load balancing that limits the activity 

make-range, gives effective system and hub usage, accomplishes an Ill-

adjusted load and high framework adaptability in any event, during the 

asset disappointments. Consequently, in this article, I present an Adaptive 

Scheduling Algorithm to be specific ASA that conquers these issues. With 

exhaustive reenactments, I infer that ASA distributes any number of 

employments to a million hubs with moderately low overhead and high 

adaptability. Trial results show that the exhibition of ASA is superior to 

those of its partners. 

Load balancing assumes a basic job in improving grid hub use and 

decreasing the utilization of time. Additionally, the technique utilized for load 

balancing influences the presentation of the grid framework. Subsequently, 

load balancing strategies ought to be "reasonable" in disseminating the load 

over the grid hubs. The importance of "reasonable" is that the distinction 

between the "heaviest loaded" hub and "lightest loaded" hub ought to be 

limited [4]. In a grid framework, asset disappointments come about every 

now and again prompting harming results. Consequently, I have to create 

proficient strategies to endure such disappointments. Fault tolerance can be 

delegated [5] (1) Active replication mode: This technique depends on space 

excess and doesn't require fault identification. (2) Passive replication mode: 

In this strategy, a reinforcement duplicate of a vocation is enacted just if a 

fault happens while executing its essential duplicate. The methods applied 
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while booking essential and reinforcement duplicates of an occupation are: 

(1) Backup Overloading: This comprises of planning reinforcements for 

different essential employments during a similar schedule opening. (2) De-

assignment of assets held for reinforcement occupations when the 

comparing primaries complete effectively. 

 

 

Figure 1: Load Balancing 

 

Grid Model 

When the client presents the activity to the scheduler, the asset specialist 

changes over the employments into littler errands and these undertakings 

are conveyed to the groups which hold a few computing assets. The errand 

controller arranges the progression of appropriating the assignments with 

the accessible dormant assets by alluding the asset allocator for 

recognizing the status of the assets. The asset allocator holds the data and 

refreshed status of grid assets sent by the GIS. The clock dispenses time to 
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each errand allocated to grid asset which encourages the framework to 

know about the time taken for execution of each undertaking. The grid 

assets comprise of various bunches organizing and holding various assets. 

GIS comprises of two parts an asset allocator and a data server. Server 

arranges between a pool of assets and the asset merchant and it 

empowers the asset data to repetitively refresh the status of assets inside 

the asset data. The refreshed asset data is sent to the asset allocator 

frequently. 

Occupation Scheduling Algorithms The activity planning framework chooses 

the best accessible machine from the grid for preparing client employments. 

A timetable for each activity is being created by the board and planning 

framework for each machine of grid dependent on the static constraints and 

dynamic parameters of occupation and machines. Planning can be either 

static or dynamic. In static booking, the occupations are doled out to the 

suitable machines at first and those machines will continue executing the 

employments without interference. Dynamic planning permits rescheduling 

of employments. In view of dynamic data about the workload of the assets, 

the execution can be relocated. Static and Dynamic In Static Scheduling, 

the activity is mapped to the proper asset simply after all the data about the 

status of all the accessible assets of the grids just as, every one of the 

requirements of employments are known ahead of time. In Dynamic 

Scheduling the errand goes on as the application executes, where the 

execution time isn't foreordained. As the occupations enter progressively, 

the scheduler buckle down for basic leadership to give out assets. The 

upside of the dynamic booking on the static is that the framework need not 
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know the runtime conduct of the application before it runs. FCFS and SRTF 

First-Come-First-Serve algorithm is a least difficult planning algorithm. 

Procedures are dispatched by their appearance time on the prepared line. 

FCFS Being a non- preemptive methodology, when the procedure gets a 

processor, it hurries to end. The FCFS planning is reasonable in the 

perceived sense however it is unreasonable in the sense as long 

employments make shorter occupations pause and unimportant 

employments make noteworthy occupations pause. 

Concerned Work 

RELATED WORK Despite the facts that load balancing, job scheduling and 

fault-tolerance are active exploration areas in grid environments, these 

areas have more often than not been and continue to be developed 

independently of one another, each focusing on diverse aspects of 

computing. It has been shown that as more information is collected by an 

algorithm, the algorithm can make better load balancing decisions however 

at an increased overhead [16]. Dynamic load balancing technique is opted 

for heterogeneous systems in computational grids because the technique 

considers nodes with different processing speeds and memory sizes, 

bandwidth and load [16]. With respect to load balancing and job 

scheduling, Lu et al. [10] proposed a distributed load balancing technique 

for a computing grid which took into account the issues of scalability, 

resource heterogeneity and significant communication overhead. However, 

Lu did not consider the execution scheme for data distribution. Braun et al. 

[11] proposed Minimum Execution Time (MET) and Minimum Completion 

Time (MCT) scheduling methods. But both MET and MCT leads to poor 
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make-span. The Most Fit Task First (MFTF) method proposed in [12] 

discovers the fitness between jobs and nodes. However MFTF does not 

consider node utilization and the estimation function is an ideal function 

leading to incorrect scheduling in real environment. Lee et al. [13] 

proposed hierarchical job scheduling framework for load balancing and 

minimizing the job make-spans. However, Lee neglected job length and 

assumed the system to be static. Rafiqul and Ali proposed a diffusion load 

balancing algorithm for distributed computing systems [16]. They have 

shown that the communication overhead depends on the load of the nodes. 

However, they have not considered the dynamics of communication delay 

incurred due to distance among the nodes while making a load balancing 

decision. Faulty nodes in a distributed environment can lead to prolonged 

job waiting times and have a major impact on the load balancing 

performance. Hence, for improving the throughput of a system it is 

important to make the system fault-tolerant. Many fault-tolerant methods 

have been proposed for grid systems [6], [9] and [14]. Luo et al. [14] 

proposed DYFARS for heterogeneous systems. DYFARS considers both 

active and passive replication methods thereby proving high system 

flexibility. However, it did not substantiate its work with realistic workload 

and large number of nodes. Zhu et al. [6] proposed fault-tolerant scheduling 

algorithm for heterogeneous clusters. However, they focused on a 

centralized scheduling model and did not take into account network 

bandwidth while scheduling real-time tasks. 
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Fault Model 

Fault Model In our model, the node availability information is distributed in a 

reactive manner. Hence, any omitted information is rapidly recovered by 

the neighbor nodes in case of failures [8]. The nodes deal with the failures 

by setting timeouts so as to discover lost and aborted jobs [8]. Nodes also 

deal with their own failures by saving the state of their submitted jobs into a 

database. The global scheduler GSi together with the set of nodes that GSi 

interacts with is called a group. A node may belong to more than one 

group. The fault model outlined below is employed in each group [6], [7] 

and [8]. Faults can be transient or permanent and are independent. The 

failure may occur in the hardware, operating system, grid middleware 

module or in the network connection. When the primary job finishes its 

execution, its backup is deleted so that the backup slot can be freed timely 

for new jobs. This process is called resource reclaiming. In passive backup-

copy mode, the backup jobs can overload as long as their primaries are 

scheduled on different processors. 3.4 Job Model I consider a set of 

sequential jobs J=,j1,j2,…,jn- of computationally intensive, independent, 

non-pre-emptive, real-time and a-periodic jobs with no required order of 

execution. The jobs are of different computational sizes and have different 

input and output size requirements. Each node is characterized by its 

processing capacity, which is defined as the product of CPU speed and the 

idle CPU percentage. Furthermore, all the jobs in the job queue JQ (Pi) are 

prioritized by their arrival time, hence there is only a single job being 

executed by a node Pi. 
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Analytics 

The accessibility work AFi(PRu) depicts the accessibility of the preparing 
hub Pi at the present time with the activity parameters PRu that Pi can 
process [8]. The accessibility work for Pi would be AFi(rmu,rdu). For any 
pair of occupation parameters (rmu,rdu) with the end goal that rmu≤AMi and 
rdu≤ADi , the capacity restores an estimation of 1 else 0. Handling hubs 
send their accessibility to the steering hubs, in this manner giving their state 
to the sending algorithm. The sending algorithm chooses with respect to 
how to disseminate the occupations among the steering hubs. Property 1. A 
gathering can endure one computing node‟s disappointment if and just if the 
job‟s essential duplicate and the reinforcement duplicate are booked on two 
diverse computing hubs [7]. Property 2.The most punctual beginning time 
estij P of an essential duplicate ji P on the preparing hub Pj must fulfill the 
accompanying limitations [6]: Processing hub Pj has an inactive schedule 
vacancy satisfactory enough to hold ji P The completion time of ji P must be 
not exactly or equivalent to the cutoff time of ji .as right on time as could be 
allowed and the reinforcement duplicate of the relating occupation is booked 
as late as could reasonably be expected. A comparative model can be 
found in. 

 

Load Balancing Policy The load balancing approach is activated at 

whatever point the worldwide scheduler GSi gets state data from its 



9 

 

 

neighbors. The arrangement will utilize the latest state data to course the 

activity. Each worldwide scheduler without damaging property 1 and 

property 2 presents a few occupations to one of its neighbor which has 

least load among all. In the event that every one of its neighbors are busier 

than itself, no activity is submitted from that hub. In trading load from a 

heavier loaded hub to lighter loaded hub, consideration is offered not to 

abuse property 1 and property 2 and not to trouble the lighter hub with the 

end goal that it surpasses the load of the second lighter hub among its 

neighbors. Neighbors of ci are sort in rising request dependent on the load. 

4.8 Primary Copy Allocation Consider work ji∈ J with ji P and ji B as its 

essential duplicate and reinforcement duplicate individually. To make the 

reinforcement duplicate ji B utilize detached replication mode, its comparing 

essential duplicate ji P ought to be booked as right on time as conceivable 

on a handling hub Pu. On the off chance that ji P is designated to Pu, at 

that point it must completion inside its cutoff time. On the off chance that ji 

P can be planned on various hubs, at that point a hub with most extreme 

execution increase is chosen. In the event that a few hubs cause the 

framework to have indistinguishable execution increase, at that point the 

hub on which the beginning time of ji P is most punctual is chosen. In the 

event that ji P can't be done inside its cutoff time on any hubs, at that point 

ji P it is dismissed. 4.9 Distributed Fault Tolerant Model The appropriated 

fault tolerant model utilized by ASA is as per the following: If a hub closes 

down physically, it sends a notice message to its reinforcement and its 

different neighbors before closing down. ASA utilizes a shared come up 

short over methodology with  the end goal that every hub is a reinforcement 
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of another neighbor hub in a grid framework. In the present usage, for an 

essential hub, I have picked those reinforcement hubs that finishes the 

employments rapidly and have ostensible replication cost among different 

neighbors [7]. Replication cost is characterized as the real level of time 

required for booking the reinforcement duplicate notwithstanding all the 

overloaded periods with the current reinforcement duplicates. Planning the 

reinforcement of an occupation where its beginning time as well as finish 

time crashes into the limits of interim or limits of over-loadable 

reinforcement calendars is alluded to as a limit plan. All the neighbor hubs 

notwithstanding the one where the essential duplicate is booked on the limit 

plans inside the time window are considered and their replication cost is 

thought about. The limit plan which has the least replication cost is picked. 

A timetable is said to be qualified on the off chance that it is contained in 

the time window and doesn't overlie on any essential calendar or non-over-

loadable reinforcement plan. Specifically, there must not exist any essential 

calendar or non-over-loadable reinforcement plan that starts as well as 

closures in this timetable or contains this calendar [9]. 4.10 Backup Copy 

Allocation To make ji B utilize inactive replication mode, ji B ‟s execution 

starts as late as could reasonably be expected. The most recent beginning 

time lstij B of occupation ji B on the handling hub Pj is determined as 

appeared in condition 7 [6] lstij B = stx-eij(xi B ) iff di≥stx di-eij(xi B ) else (7) 

where stx indicates the beginning time of employment jx that is planned 

after ji B and it can't cover with ji B . On the off chance that ji B can be 

planned on Pj ,, at that point ji B ought to fulfill property 2 and finish inside 

its cutoff time. In the event that the most recent beginning time of ji B is 
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later than or equivalent to the completion timeof ji P , then ji B is fit for 

utilizing inactive replication mode. Henceforth, ji B need not utilize dynamic 

replication mode on different hubs any more. On the off chance that ji B 

can execute utilizing dynamic replication mode on certain hubs, at that 

point the hub which gives most extreme PBF is chosen. In the event that 

the lastest beginning time of ji B is sooner than the completion time of ji P , 

then ji B executes utilizing dynamic replication mode. In this condition, the 

simultaneous handling time of ji P and ji B ought to be as meager as could 

be expected under the circumstances. Subsequently, the hub on which ji B 

has most recent beginning time is chosen. In the event that ji B can't fulfill 

the planning constriant or property 2 on any hubs, both ji P and ji B are 

dismissed. Hypothesis 1. The time multifaceted nature of ASA is O(kq), 

where k is the quantity of handling hubs in the grid framework and q is the 

quantity of holding up occupations on the preparing hub. Verification: To 

acquire estij P and lstij B of ji P and ji B individually on some hub Pj , the 

time multifaceted nature is O(q). The time multifaceted nature to ascertain 

the framework unwavering quality after the activity is dispensed to Pj is 

O(1). Henceforth the time multifaceted nature of ASA is determined as 

O(k)(O(q))=O(kq). The hypothesis shows that the activity time of the 

algorithm is relative to the quantity of handling hubs and the quantity of 

holding up occupations on a preparing hub. 
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Results 

The outcomes for a moderate system connection model while the 4(b) is 

plotted with the aftereffects of the quick system connection model. It is 

seen that the expansion in the allotment time with increment  in system size 

is logarithmic for both ASA and PD_MinRC. PD_MinRC takes a normal 

portion time of 42.67% more when contrasted with ASA. From these 

outcomes, I can feature that ASA is quicker than PD_MinRC on low and 

high defer interconnection systems. 

 

 

                                  Figure 3: (a) PD_MinRC (b) ASA 

 

Conclusion 

Grid computing is utilized to tackle huge computational issues through 

expanded use of the grid assets. A decent planning algorithm symbolizes 

the proficiency of the grid and a successful Job Scheduling is required for 

accomplishing elite grids. This paper proposes an algorithm-PFTURJS, 
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which is a blend of the outstanding grid booking algorithm SRTF and FCFS 

alongside the proactive fault tolerance utilizing work replication system. The 

advantage of this algorithm is that it takes a shot at a need based style, as 

opposed to FCFS premise or a cutoff time premise. Proactive fault tolerance 

guarantees that no activity is being booked to a faulty asset and furthermore 

guarantees measures to consider run time disappointments by means of 

employment replication. The future work will be a usage of the equivalent in 

a grid domain or by utilizing a grid test system. It utilizes reinforcement 

duplicate covering innovation, endeavoring to propel the beginning time of 

essential calendars and postpone the beginning time of reinforcement plans 

inside the planning limitations. ASA adaptively switches among dynamic and 

aloof replication plans to diminish the activity make-range, enhance hub use 

and improve framework unwavering quality. ASA scales to a million hubs 

and endures high disappointment rates. ASA is the first of its sort revealed 

in the writing; it exhaustively addresses the issues of fault tolerance, load 

balancing, unwavering quality, adaptability and versatility. 
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