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ABSTRACT: In this paper, we study some benefits, methods and application of operations research. 

 

I. INTRODUCTION 

 

The term Operations Research (OR) describes the discipline that is focused on the application of information 

technology for informed decision-making. In other words, OR represents the study of optimalresource allocation. The 

goal of OR is to provide rational bases for decision making by seeking to understand and structure complex situations, 

and to utilize this understanding to predict system behavior and improve system performance. Much of the actual work 

is conducted by using analytical and numerical techniques to develop and manipulate mathematical models of 

organizational systems that are composed of people, machines, and procedures[1]. This article introduces some of the 

methods and application that are affiliated with OR, and elaborates on some of the benefits that may be gained by 

incorporating OR into theactual business framework. 

 

II. OR ACTIVITIES 

 

OR’s role in both, the public and the private sectors is increasing rapidly. In general, OR addresses a wide variety of 

issues in transportation, inventory planning, production planning, communication operations, computer operations, 

financial assets, risk management, revenue management, and many other fields where improving business productivity 

is paramount. In the public sector, OR studies may focus on energy policy, defense, health care, water resource 

planning, design and operation of urban emergencysystems, or criminal justice. To reiterate, OR reflects an analytical 

method of problem solving and decision-making that is useful in the management of organizations. In OR, problems 

are  

(1) decomposedinto basic components and      

(2) solved via mathematical analysis. Some of the analytical methods used in OR include mathematical 

logic, simulation, network analysis, queuing theory, and game theory. The actualOR process can in general 

be described via three steps. (1) A set of potential solutions to a problem is identified and developed (the 

set may be rather large).  

(3) The alternatives derived in the first step are analyzed, and reduced to a smaller set of solutions (the 

solutions have to be feasible and workable). (3) The alternatives derived in the second step are subjected to 

simulated implementation and, if feasible, exposed to an actual analysis in a real-world environment. It has 

to be pointed out that in the final step, psychology and management sciences often play a rather important 

role. Generally speaking, OR improves the effectiveness and the efficiency of an institution, hence some of 

the benefits offered by OR include: 

• Decrease Cost or Investment 

• Increase Revenue or Return on Investment 

• Increase Market Share  

• Manage and Reduce Risk 

• Improve Quality 

• Increase Throughput while Decreasing Delays 

• Achieve Improved Utilization form Limited Resources 

• Demonstrate Feasibility and Workability 
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III. MAIN RESULTS 

 

OR Functions and Methods 

OR may assist decision-makers in almost any management function. To illustrate,[2] OR supports the key decision 

making process, allows to solve urgent problems, can be utilized to design improved multistepoperations (processes), 

setup policies, supports the planning and forecasting steps, and measures actualresults. OR can be applied at the non-

manager levels as well, as engineers or consumers alike can benefit from the improved[8] and streamlined decision-

making process. When first encountered, the methods commonly utilized in OR may seem obscure. Technical labels 

such as multi-criteria decision analysis, linear and non-linear programming,[3]discrete-event simulation, queuing and 

stochastic process modeling, conjoint analysis, or neural networking further fosterthis general impression. Despite the 

wealth of labels available in the filed of OR, most projects apply one of three broad groups of methods, which may be 

described as: 

 

• Simulation methods, where the goal is to develop simulators that provide the decision-maker with the ability to 

conduct sensitivity studies to (1) search for improvements, and (2) to test and benchmark the improvement ideas that 

are being made. 

• Optimization methods, where the goal is to enable the decision maker to search among possible choices in an efficient 

and effective manner, in environments where thousands or millions of choices may actually be feasible, or where some 

of the comparing choices are rather complex. The ultimate goal is to identify and locate the very best choice based on 

certain criteria’s[5]. 

• Data-analysis methods, where the goal is to aid the decision-maker in detecting actual patterns and inter-connections 

in the data set. This method is rather useful in numerous applications including forecasting and data mining based 

business environments. Within each of the three basic groups, many probabilistic methods provide the ability to assess 

risk and uncertainty factors[9]. 

 

IV. PRODUCTION SYSTEMS 

 

Businesses and organizations frequently face challenging operational problems whose successful solution requires 

certain expertise in applied statistics, optimization, stochastic modeling, or a combination of these areas[6]. To 

illustrate, a company may need to design a sampling plan in order to meet specific quality control objectives. In a 

manufacturing environment, operations that compete for the same resources must be scheduled in a way that deadlines 

are not violated. The manager of a supermarket must determine how many checkout lines to keep open at various times 

during the day and evening so that shoppers are not unnecessarily delayed. Or as a final example, the size of the areas 

reserved for storing work in process at a number of bottleneck stations has to be determined so that a smooth flow of 

work results, even at thebusiest (peak) production times.  

The area of operations research that concentrates on real-world operational problems is called production systems. 

Production systems problems may arise in settings that include, but are not limited to, manufacturing, 

telecommunications, health-care delivery, facility location and layout, and staffing. The area of production systems 

presents special challenges for operations researchers. Production problems are operations research problems, hence 

solving them requires a solid foundation in operations research fundamentals. Additionally, the solution of production 

systems problems frequently draws on expertise in more than one of the primary areas of operations research, implying 

that the successful production researcher can not be one-dimensional. Furthermore, production systems problems can 

not be solved without an in-depth understanding of the real problem, since invoking assumptions that simplify the 

mathematical structure of the problem may lead to an elegant solution for the wrong problem[7]. Common 

sense and practical insight are common attributes of successful production planners. At the current time, the filed of OR 

is extremely dynamic and ever evolving. To name a few of the contemporary (primary) research projects, current work 

in OR seeks to develop software for material flow analysis and design of flexible manufacturing facilities using pattern 

recognition and graph theory algorithms. Further, approaches for the design of re-configurable manufacturing systems 

and progressive automation of discrete manufacturing systems are under development. Additional OR projects focus on 
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the industrial deployment of computer-based methods for assembly line balancing, business process reengineering, 

capacity planning, 

pull scheduling, and setup reduction, primarily through the integration of the philosophies of the Theory of Constraints 

and Lean Manufacturing. Please see Appendix A for a short introduction to the objectives and key principles of the 

Lean Manufacturing principles). 

 

V. SUMMARY 

 

The driving idea behind OR is to collaborate with clients to design and improve operations, make better decisions, 

solve problems, and advance managerial functions including policy formulation, planning, forecasting, and 

performance measurement. The goal of OR is to develop information to provide valuable insight and guidance. By 

utilizing OR methods, the objective is to apply to any given project the most appropriate scientific techniques selected 

from mathematics, any of the sciences including the social and management sciences, and any branch of engineering, 

respectively. The work normally entails collecting and analyzing data, creating and testing mathematical models, 

proposing approaches not previously considered, interpreting information, making recommendations, and aiding at 

implementing the initiatives that result from the study. Moreover, utilizing OR methods allow to develop and 

implement software, 

systems, services, and products related to a clients methods and applications. The systems may include strategic 

decision-support systems, which play a vital role in many organizations today. 
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