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MINIMIZATION OF TOTAL TASK TARDINESS USING 

A RANKING-BASED METHOD WITH SORTING RULES  

Minukhin S.V. 

Simon Kuznets Kharkiv National University of Economics, Kharkiv 

 

In this work, the formalization of the model of total task tardiness consists in 

representing a graph G, in which each vertex corresponds to a task, and the edge (i, j) 

is characterized by the weight Tj = max (0, Cj − dj)), where Cj denotes the completion 

time and dj is the due date of task j. A distinctive feature of this problem is that the 

weights of the edges of the graph emanating from an arbitrary vertex Ji are not constant 

values, but depend on the order in which the vertices leading to vertex Ji are traversed, 

since this determines the value of Cj, which is defined as the sum of the durations of 

the operations that precede the execution of operation Ji. This problem can be reduced 

to determining the shortest Hamiltonian path in a graph, for which, in [1–3], a 

polynomial-time rank method has been investigated. This method is based on pruning 

non-promising variants according to the principle of optimization towards a certain 

vertex p when forming paths of the next rank msp
r+1 based on paths of the previous rank 

msj
r  in graph G. Then, after the completion of all k stages of the method, the optimal 

solution is the Hamiltonian path of length Πsj
r =  min{Cj

k}. During the study, the 

assumption was adopted that the method begins not from a fictitious vertex but directly 

from rank 1, where all tasks have no tardiness. All vertices of the graph at rank 1 were 

ordered arbitrarily, irrespective of the values of Cj and dj. Further, when arranging tasks 

at rank 1, the following ordering rules were applied. Rule 1. For equal values of Cj, the 

task with the smaller value of dj is placed first. Rule 2. For equal values of dj, the task 

with the smaller value of Cj is placed first. In the case of different values of Cj and dj, 

ordering may be performed in descending order of (Cj − dj) or in ascending 

(descending) order of processing time, with the worst computational complexity of 

𝑂(𝑛2). Thus, the overall computational complexity of the method does not exceed 

𝑂(𝑛4) + 𝑂(𝑛2) = 𝑂(𝑛4), where n is the number of vertices in graph G. The 

experiments carried out demonstrated the effectiveness of the proposed ordering rules 

for minimizing total task tardiness when using the rank method. The proposed modified 

ranking method can be used to optimize batch query execution in relational databases, 

particularly those with Azure SQL Database DTU service tiers. 
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