
Job Shop Resilience 

 M Alquraish, SY Alghamdi, and KK Krishnan 

 Department of Industrial and Manufacturing Engineering 
Wichita State University  
Wichita, KS 67260, USA 

Corresponding author's Email: krishna.krishnan@wichita.edu 

Abstract: Resilience in relation to the maintenance and management of job shop systems has not yet received significant 
consideration or adequate study. Yet resilience is increasing in usage within engineering fields, although its application varies 
from one system to another. The matrices for resilience depend on the structure of the system and the failure factors. Machine 
stability is significant to the industry because of the need to build quality and to minimize production loss resulting from 
machine breakdown. A disruptive event on the machine leads to full loss of production in the job shop. In order to mitigate the 
impact of machine break down, it is essential to pinpoint a new resilience definition, measurements, and a new model design 
and evaluate the resilience using analysis tools. In a job shop, machines are considered most important, and they are always the 
most susceptible to disruptions during different kinds of operations. A disruptive event in a machine causes errors in the 
machine workload, operations dynamic, and the job shop system. This paper proposes a new definition for resilience in a job 
shop and analysis frameworks. The report includes the resilience curve, quantification, and measurement technique 
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1. Introduction

Resilience is regularly used as a controls aspect for a variety of fields from natural research to material science. The
concept is generally used to indicate both quality and adaptability (Bruneau et al., 2003). Resilience is the ability of the system 
to both resist disruption and recover from disruption back to its normal state. Resilience could be a widely attractive field of 
study because it de-emphasizes the old reliance on human estimation and considers the whole system in its configurations 
(Huber, van Wijgerden, de Witt, & Dekker, 2009).  Many people wrongfully assume that the framework is fundamentally 
protected from human estimation errors.  However, there will always be human error and external factors to guard against, 
which will require more protection methodology and tight monitoring. 

Resilience is also newly considered as having correlation to safety; it is not about reducing negatives, errors or 
violations, but about identifying and enhancing the positive capacities of people and organizations that allow safe adaptation 
under pressure (Dekker, Hollnagel, Woods, & Cook, 2008). The system safety is not expressed as the only concept of protection
against accidents; there are systems in place to also control the causes and analyze the performance.

Job shop planning issues are among the most serious combinatorial issues in the industry. As of recently, scheduling 
problems were the focus under the assumption that the majority of the issue parameters are known in advance. Such an 
assumption is flawed since it does not recognize the reality that unanticipated events occur in real manufacturing systems (Al-
Hinai & ElMekkawy, 2011). 

Machine stability is significant to the industry because of the need to build quality and to minimize production loss
resulting from machine breakdowns. A disruptive event on the machine leads to full loss of production in the job shop or will
cause at least partial loss if the shop contains more than one machine (Yang, Djurdjanovic, & Ni, 2007). In order to mitigate 
the impact of machine break down, it is essential to pinpoint a new resilience definition, measurements, and a new model design 
and evaluate the resilience using analysis tools. 

The objective of this paper is to quantify and analyze metrics of resilience in a job shop and design a tool to promote 
general application of job shop resilience. Also, examine data from the analysis to form the basis for developing effective 
resilience design strategies. In addition, quality and scheduling of job shop will be examining after the machine disruption to 
reduce the magnitude of disruption.
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