Different manufacturing plans

INTRODUCTION
In this chapter explains briefly the different manufacturing plans. Then, state along the problem studied with the study objectives. Finally, work done to achieve these objectives is summed.
Manufacturing Layouts
Manufacturing Industry is faced with significant challenges due to the rapid development in the global production sector. As a result, these challenges have forced the manufacturing companies to work more efficiency and quality to cope with these challenges. The traditional industry system such as job shop and flow lines cannot handle such challenges (Pham et al., 2008).

The basic plans in manufacturing are process, product, and cellular. Traditional manufacturing plan is focused on an economy scale and machine utilization, it has the idea of idle machine which means if the machine is idle it is losing money, so it have to still working at all costs. It is depends on process plan (Functional Layout). In process plan, machines have same functionality are grouped together in departments and parts transfer to diverse departments to accomplish the operations. This layout places little constraint on the type of product manufactured and therefore it is suitable for most production situations (S�er, et al., 1995). Furthermore, various parts can be produced in small set sizes but material-handling cost is high and system productivity is low. A sample process plan can be seen in Figure 1.1.

Product Plan is another traditional plan which objects to exclude the transfer of parts between different departments observed in the functional plan. In a product plan, products are devoted to certain flow lines that mean to complete a product all the necessary machine types are brought together in same line. This plan is suitable for high capacity but limited product range manufacturing. It has higher productivity but lower flexibility in terms of product change compared to the process plan. A sample product plan design can be seen in Figure 1.2.

Cellular manufacturing (CM) is the partition of production processes into smaller units named cells (Heragu,et al., 1998). A cellular approach tries to combine the operational simplicity of a flow line with the flexibility of functional plan (S�er et al., 1995). This is ended by collecting the similar parts into families then allocating families to the cells. Families are recognized based on the similarities between the manufacturing processes of parts. Whenever a part family is designed then all the machines that are necessary for products manufacturing in that product family are allocated to one cell. However, (Ortega and S�er, 1998) confirm that in some cases, manufacturing cells strength process products from different families and similarly, a family can be assigned to more than one cell, to lead more flexibility into the system. A sample cellular plan can be seen in Figure 1.3.

The problem is assigning the parts in that part family to similar cells which can process all the parts. In this study, part families are expected to be known in the MACL problem (will discuss later). Moreover, only one part family is dedicated on. The objectives of CM are quality enhancements, work-in-process inventory decrease, simplify product changeover, and reduce manufacturing throughput time (Zhu, et al., 1998). Furthermore, CM simplifies planning and scheduling activities. On the other hand, low machine utilization is the main disadvantage of cellular plan. CM is mostly suitable for the manufacturing firms which produce middle volume and moderate variety of products. Comparison of process, product, and cellular layout is shown in Figure 1.4 from volume and product variety point of views.
Manpower Allocation and Cell Loading
Manufacturing cells (the cells of manufacturing) differ from machine-intensive cells to labor-intensive cells. In machine-intensive cells, the number of machines of each type is the key factor to determine the output of the cell. The impact of labor assignment to the output is usually limited. Whereas in labor- intensive cells, machines are small, light, cheap and require more manpower involvement. Therefore, it is assumed that the availability of machines does not constitute a problem.

Cell loading and manpower allocation steps are shown in Figure 1.5. Basically, cell loading is assigning products to cells as shown in Figure 1.5 (a). Manpower allocation is determining the number of workers to be assigned to cells as shown in Figure 1.5 (b). There are some methods to find the optimal cell loading to minimize the total number of workers in all cells. (S�er, 1996) proposed a mathematical model to solve this problem in which manpower allocation and cell loading (MACL) decisions are made simultaneously.

Mathematical models notmally is used to solve the problem. They have certain objectives and try to optmize this objectives. They can be used to resolve problems in a different application areas, which contain planning, design, confiuration, scheduling and resource allocation. The main advantage of mathematical models is that, upper management understands them easily since they give definite and best result (Heady, 1997).

Evolutionary process start off by the rules of natural selection in Darwin's theory. methods which use the mechanics of evolution to produce optimal solutions to the problems are identified as evolutionary computation(EC). In the EC there is some approaches can be used in optimisation problems like the Bees Algorithm, Genetic algorithm, Ant Colony Optimisation, Partical Swarm Optimisation.

Genetic Algorithm (GA) starts with a set of solutions called chromosomes. Chromosomes are made of coding of solutions called genes. Then GAs mimic nature, on the way to reach the optimal solution. GAs use pay off information to evaluate the solutions and compare them. There are tow kinds of orerations in GA; the first type is Genetic operations such as Crossover Operator and Mutation Operator. The second type is Evolution Operation which is carried by the selection Operator.

GA has many different properties from conventional optimization and search procedures. First of all, most of search algorithms work with solutions directly but GAs work with the coding of the solutions. Second, most of the search algorithms like simulated annealing start from a single solution whereas GAs start the search from a population of solutions. Finally, most of the other search algorithms like Branch and Bound use deterministic transition techniques whereas GAs use probabilistic transition techniques.

Since the searching for optimum solutions is the main key of the bees algorithm, the manpower planing strongly needs to applay these optimum solutions to deal with the main aims of the effictive planning of the manpower, to help the manpower planners to provide the right number of the right employee at the right time at the minimum cost(e.g. Khoong, 1996).

The Bees algorithm is an optimisation methode inspired by the natural foraging behaviour of honey bees fro finding a quality food source. The algorithm requires a number of parameters to be set, such as the number of bees in the population, number of sites selected out of total sites visited(optimum sites), number of bees empolyeed for best sites, and stopping criterion. The algorithm starts with scout bees being placed randomly in the search space. The fitness values of the sites visited by the scout bees are then evaluated. A number of bees with the highest fitness values are chosen as "chosen bees" and the sites visited by them are chosen for a neighbourhood search. The remaining bees in the population are assigned randomly around the search space looking for new potential solution. These steps repeated until a termination criterion is met (Jones and Bouffet, 2008)
1. Problem Statement
Manpower allocation and cell loading problem consists of assigning jobs to cells and determining the cell size, in other words, determining how many workers should be in each cell. Although both cell loading and manpower allocation are done simultaneously, the main objective is to assign jobs to cells in such a way that total number of workers required in all cells is minimized. In the mathematical model, there are constraints for assigning jobs which enforce each job to be assigned to a cell while minimizing the total manpower needed (objective function). In the genetic algorithm application, each product is automatically assigned to one of the cells. Then total manpower of the chromosome is calculated which becomes the fitness function of the chromosome. Since the survival probability of chromosomes is determined by the fitness function, minimizing the total manpower is still the main objective.

The origin of this problem is Uniform Parallel Machine Scheduling Problem to Minimize Tardy Jobs with Zero-Ready Times. In our problem, cells correspond to machines. All the cells are ready to process the jobs simultaneously so cells can be considered as parallel machines. Since they can have different worker configuration which determines the speed of the cell, they are not identical. They are uniform instead because the same job is always completed in shorter time in a cell with higher manpower. In other words, faster cells finish the job earlier. Zero-ready times are taken since all the jobs are assumed to be available at the beginning of the period. The objective can be considered as minimizing the number of tardy jobs because this is a constraint in mathematical models and in genetic algorithm; there is a penalty cost when a job cannot be finished in one period. In genetic algorithms, due dates of all jobs can be considered as one period. The main difference between MACL problem and parallel machine scheduling problems is that in uniform parallel machine problem, the number and the speed of the machines are certain whereas in MACL problem both the number of cells and configuration of cells have to be determined by the solution. Since the searching for optimum solutions is the main key of the bees algorithm, the manpower planing strongly needs to applay these optimum solutions to deal with the main aims of the effictive planning of the manpower, to help the manpower planners to provide the right number of the right employee at the right time at the minimum cost .

In the genetic algorithm application, each product is automatically assigned to one of the cells. Then total manpower of the chromosome is calculated which becomes the fitness function of the chromosome. Since the survival probability of chromosomes is determined by the fitness function, minimizing the total of manpower is still the main object.

Since the bees algorithm and the GA in parallel way have similar objective to find the optimum solution, this study main objective is to find the most algorithm is fitness to find the optimum solution between those algorithms.
2. Research Question
The research questions can be formulated as:
· What is the different in applying the GA model and Bees algorithm model of cell loading problem?
3. Research Objectives
At the end of this project this objectives hop to be achieved:
· Evaluates the effectiveness of the bee's algorithm on cell loading problem.

· to come out with a contributed model from the GA and the bees algorithm

· Find an optimum solution through the Bees algorithm in cell loading problem.

