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Abstract: The grid computational environment suits to meet the 

computational demands of large, diverse groups of tasks. 
Assigning tasks to heterogeneous wide spread resources seems 
complex and is termed as an NP-Complete problem. A new task 
scheduling algorithm, called Limit Value Task Scheduling 
Algorithm (LVTS) is presented to efficiently identify the 
appropriate resources, which is responsible for the scheduling 
process. The proposed algorithm (LVTS) schedules the tasks to 
the appropriate resources by calculating the limit value of the 
tasks and the ceil value of the tasks which represents the 
completion time of the last tasks scheduled in the resource with 
highest processing capacity. The efficiency of the (LVTS) 
measured based on makespan and resource utilization. 
Experimental results indicates LVTS algorithm sounds good than 
the Min-min on both makespan and resource utilization. 
 

Keywords: Grid, Heuristic scheduling, Job Scheduling, Task 
Scheduling 

I. INTRODUCTION 

Grid consists of distributed large scale heterogeneous 
computing environment and it comprises the various 
resources are connected in the high speed networks [1]. This 
enables scientific or complex problems to solve using 
available computing machine. Frequently, computing 
resource and the tasks are dynamically changing. Hence, 
effective utilization of the resource and task scheduling 
becomes a serious issue [2].  

Computational grid is a big task can be divided into small 
task and this can be allocate in different individual machine 
and execute. Finally it will be compiled and make a results. 
The task is allocated to the resource which completes the 
execution of the task at less time. Resource utilization is found 
based on resource idle time. Performance of task scheduling 
determined based on makespan. makespan value is the 
maximum value among ‘n’ tasks completion time. 

For task scheduling, Min-Min, Max-Min, MCT, Heuristic 
scheduling algorithm, Simulated Annealing algorithm and 
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Genetic algorithm had achieved good results for 
NP-Complete problems [3].  

The heuristic scheduling algorithm is categorized in two 
different ways, such as batch or online or mode. In the batch 
mode, the tasks are independent, this will execute in any order 
and the tasks will be scheduled by batch by batch. In an online 
mode, the task is scheduled in based on the available 
resources and as soon as possible it arrives.  

II. LITERATURE REVIEW 

Min-min algorithm, is very simple, runs fast and provides 
better performance. Min-min algorithm schedules all simple 
tasks that are not yet mapped. For each task, waiting time and 
execution time on every machine is calculated. Algorithm 
spends less time to complete all tasks. But, this leads to load 
imbalance [4]. 

Max-min scheduling algorithm is similar to Min-min, task 
with maximum among ‘n’ minimum completion time on all 
machines is found out and assigned to the particular resource 
[5].  

In On-line mode heuristic algorithm, tasks are scheduled 
when they arrive at earliest (as soon as) to the system. This is 
more suitable to grid environment.   

Opportunistic Load Balancing (OLB) algorithm will select 
the task at random manner for the next available machine. 
But, this will not consider the task completion and execution 
time. So, it gives the poor makespan time. The main objective 
is utilizing the resource effectively. MET algorithm assigns 
every task to available resource with minimum execution 
time. The drawback of MET is, the availability of the machine 
is not considered and leads to imbalance of load. Advantages 
of OLB, MET algorithms are merged and developed a new 
algorithm called Minimum Completion Time algorithm. At 
one time, MCT schedules a single task. For every task on 
every machine task waiting and execution time value 
computed. Task with minimum value allocated to the 
corresponding machine. This causes that particular machine 
may have the better result for any other task [1].  

Min-mean schedules in phases. First phase, the minimum 
among ‘n’ minimum completion time of a task on every 

available resource is found out, and the task is allocated to the 
corresponding resource.   The process is repeated for all 
‘n’tasks. 

The mean completion time of all the tasks is computed. 
Second phase, the tasks whose 
completion time greater than 
mean completion time is 
rescheduled [2]. 
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DMMCWTSA schedules tasks in stages. First stage, TW 
(Task Worth) value computed. Tasks are ordered in WS 
(Worth Set) based on minimum TW value. The tasks ordered 
in WS scheduled to resource with CT value (Completion 
Time).  

Second stage, tasks rescheduled if rescheduling leads to 
reduced makespan value [8]. 

In Resource Fitness Task Scheduling Algorithm (RFTSA) 
allocates scheduled tasks based on the calculated fitness value 
to the available machine [7]. 

The heuristic scheduling algorithm aims to minimize the 
makespan, i.e., completion time of the metatask as soon as 
possible [9.10]. The proposed algorithm (LVTS) schedules 
the tasks to the appropriate resources by calculating the limit 
value of the tasks and the ceil value of the tasks which 
represents the completion time of the last tasks scheduled in 
the resource with highest processing capacity. The proposed 
algorithm performs the mapping of the tasks the resources 
efficiently and achieves reduced makespan and better 
resource utilization.  

III. MAPPING APPROACH 

A. Assumptions and Notations are as follows [1]: 
 
 
 
 
 
 
 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B. Limit Value Task Scheduling (LVTS) Algorithm 
(LVTS) algorithm aims to solve the task-scheduling 

problem efficiently. The main idea of the proposed algorithm 
is inspired from the traffic rules in the highways, where the 
width of the road has an important effect in increase in the 
number of vehicles in the traffic. This leads to the under 
utilization of the other path exists for the same destination. By 

considering the two concepts, the proposed algorithm is 
designed. Thus the proposed algorithm (LVTS) allocate a 
submitted group of tasks by using this rule, where the number 
of tasks that are allocated to resources proportion to the 
processing capacity of the resources. The highest number of 
tasks should be scheduled into the resource that has highest 
capacity. This leads to the under utilization of the other 
available resources. The proposed algorithm (LVTS) 
schedules the tasks to the suitable resources by calculating the 
effective finish time of the tasks and completion time of the 
resources which has the highest processing capacity. That is, 
the algorithm schedules each resource the best fit group of 
tasks to achieve approximately finish time equal to LV. 

The LVTS algorithm consists of two stages: grouping stage 
and an allocating stage. 

1. Grouping stage: Firstly, the information about resource 
availability and task requirements is considered. Secondly, 
the algorithm sorts the arrived tasks into descending order of 
the length of the task and the order is maintained in OL (Task 
order list). Thirdly, the algorithm calculates the Effective 
Finish Time (EFT) of the scheduling model.  

Equation (1) computes the Total Lengths of the tasks 
 
 
                                                                            (1) 
           
Equation (2) calculates the Total Processing Capacity of 

the resources 
 
 
                                                                             (2) 
           
Equation (3) calculates the Effective Finish Time of the 

tasks  

                                                (3)            
Equation (4) specifies the number of tasks to be scheduled 

on eash resource 

       (4) 
.                                                                            

Task ordered list (OL) indicates the task order to be 
mapped to the resource until the completion time of the tasks 
is less than the effective finish time of the tasks. Otherwise, 
the remaining tasks are scheduled to the next resource and so 
on. It is stated in the other way, each resourcej should execute 
only a certain number of tasks, so that the number of tasks 
where the total completion time TCT(resourcej) of the tasks 
submitted to the resourcej is approximately equal to the LV 
value, where the TCT (resourcej) is the summation of 
completion time of all tasks that are assigned to resourcej. The 
limit value LV is used as a reference for all resources to 
identify the time that each resource should be spent in 
executing the tasks. 
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2. Allocating stage: In this stage, the proposed algorithm 
(LVTS) assigns tasks to resources according to the limit value 
LV. The resource that has the highest processing power 
compared to that of the other available resource is selected 
and its completion time value is considered as ceil value (CV) 
for selecting the tasks for rescheduling. The tasks whose 
completion time greater than the ceil value (CV) is selected. 
The selected tasks are rescheduled to the resources whose 
completion time is minimum compared to that of the 
completion time of the previously allocated resource. 
C. Limit Value Task Scheduling (LVTS) Algorithm: 
The proposed algorithm works in two phases. 
 

First Phase:  
The length of the tasks for ‘n’ tasks is stored inTL[n] 
Input for m resources, the processing power of the resources 
as PP[m] 
     //sort the tasks list in the descending order of the length 
of the tasks 
 

 
   
       
           
           
           
//sum of the length of the tasks 

 
       
 
//sum of the processing power of the resources 

 
      
//Effective Finish Time of the tasks is calculated as 

 
//Limit Value of the tasks is calculated as,  

 
 

        
       
 

 
       
 

 
       
       
            
            

                 
                        
                       
                      
                     
Second Phase: 
 
//finding the ceil value 

 
 

 
      

            
            

 
 

 
     

             
            
                
                
                      
     
     
     
 

 
 

 
      
            

IV. RESULTS AND DISCUSSION 

A. Example  
The data considered for illustration is eight tasks and three 

resources. The length of eight tasks is shown in Table I. The 
processing capacity of three resources is shown in Table II. 
The ETC matrix is constructed and is given in Table III. 
Table - I: Tasks length with millions of instructions (MI). 

 
Table – II: Processing Capacity of Resources 

 
Table–III: Consistent ETC Matrix Model- high 

task/resource heterogeneity 

 
TL=2884400 
TPC=9000 
EFT = 320.49 
LV = 106.83 
Ordered list OL = {t3, t6, t7, 

t4, t8, t2, t1, t5}. 
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During first phase of the algorithm, the ordered list (OL) 
gives the order of the tasks to be scheduled to the resource and 
the scheduling is continued until the completion time of the 
tasks is less than the Limit Value (LV) of the tasks. Otherwise, 
the remaining tasks are scheduled to the next resource and so 
on. Resource Task Pair selected during first phase of 
algorithm is shown in Table IV. Completion Time of tasks on 
the Resources during first phase of algorithm is shown in 
Table V. 

 
Table – IV: Resource Task Pair selected during first 

phase of algorithm (LVTS) 

 
 

Table–V: Completion Time of tasks on the Resources 
during first phase of (LVTS) Algorithm 

 
Table VI shows makespan produced by Min-min 

algorithm, proposed algorithm (LVTS) and the task, resource 
selected pair in each algorithm at the end of first phase. 

 
Table-VI: makespan comparison after first phase 

 
From Table VI, its evident that LVTS performs better 
compared to Min-min. When compared with resource 
utilization, improvement has to be done based on the outcome 
of the first phase. 
In second phase, the algorithm works as follows: 
CV = 83.72 
To achieve efficient scheduling, the proposed algorithm 
reschedules the tasks which are scheduled on this resource 
whose CT > CV to a better resource new CT value less than 
that of the old CT value. 
The tasks selected for rescheduling and the resource to which 
the tasks are rescheduled are shown in the Table VII. 
 
 
 
 
 
 

Table –VII: Tasks Selected for Rescheduling 

 
The makespan value, Resource task selected combination 

for the existing Min-min algorithm and proposed (LVTS) 
algorithm is shown in Table VIII. From the result it is evident 
that the proposed (LVTS) algorithm reaches reduced 
makespan and better utilization of resources. 

Table-VIII Comparisons between algorithms in 
makespan 

 
Benchmark Model Descriptions 
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The twelve various instances classified as three groups each 
composing of four instances is listed in Table IX. 
 

Table-IX: Matrix ETC Model classification 

 
B. Criteria for Evaluation  

Fig. 1 shows that the Limit Value Task Scheduling (LVTS) 
Algorithm provides better makespan than Min-min Heuristic 
Scheduling Algorithm. Fig. 2, 3, 4, 5 compares the makespan 
of Min-min, LVTS for four different cases of consistency, 
task/resource heterogeneity. 
 

 
Fig.1. makespan value 

 

 
Fig. 2. makespan value for task resource 

heterogeneity-High 
 

 
Fig. 3. makespan value for high task, low resource 

heterogeneity 
 

 
Fig. 4. makespan value for low task, high resource 

heterogeneity 
 

 
Fig. 5. makespan value for task resource 

heterogeneity-Low 

 
 
 
 



 
Limit Value Task Scheduling (LVTS): An efficient task scheduling algorithm for distributed computing Environment 

10462 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: D9228118419/2019©BEIESP 
DOI:10.35940/ijrte.D9228.118419 
Journal Website: www.ijrte.org 
 

V. CONCLUSION AND FUTURE WORK 

Evaluation of the LVTS algorithm and existing Min-min 
algorithm is carried out using Braun et. al.[1] benchmark 
simulation model. Results clearly depict (LVTS) produces 
good makespan and resource utilization than Min-min. The 
proposed LVTS algorithm is limited with computational 
intensive tasks and future scope is to deal with data-intensive 
tasks. 
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