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Abstract: In the wake of globalization, companies are emphasizing on being cost competent, which could also be seen in 
power server manufacturing industries featured by leading edge technologies. These industries have expensive and large 
variety of components involving high inventory storage and customer service costs. The complexities resulting from 
extensive quality assurance tests, multi-layer suppliers with varying supply lead times, and complex product configurations 
affect the entire supply chain. In addition, the power server manufacturing facility considered for this study has been facing a 
major challenge due to inefficient raw material pick-up process. A meta-heuristic optimization technique, Genetic Algorithm 
technique, capable of solving small (to medium) size instances is proposed in this study, to facilitate effective planning of 
zoning and routing for raw material movement. Prior data is analyzed to understand the complexity of the problem, and to 
study the floor plan using a process map to develop an optimization model to minimize inventory pick-up time. The proposed 
model can fit into a decision support system for operational planning in this server manufacturing environment and would 
also be beneficial for similar discrete manufacturing systems.  
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1. Introduction 
 
1.1 Background 
 

Continuously growing market competition is forcing companies to be (cost) efficient, which requires continuous 
improvement in the design and operation strategies of a manufacturing shop floor. With the recent advancements in 
manufacturing strategies and supply chain management, philosophies such as Just-In-Time (JIT) and Lean Management 
strategies are facing more challenges in streamlining a company’s processes (De-Koster et al., 2007). In the case of Build-To-
Order (BTO) (or Make-To-Order) scenarios with large product variety and components, parts require effective and efficient 
floor plans for Raw Material Inventory Management (RMIM) to meet customer demand on time. RMIM includes current 
inventory level monitoring, raw material replenishment and operation strategies, and many more. To meet customer demand 
on time, it is very important to pay attention to the storage location assignment for raw material or the items need to be 
assembled in the job-shop. For an efficient production plant, raw material storage location assignment should be supportive 
to the production plant. Therefore, efforts need to be taken to focus on the batching, routing, sorting, and zoning of 
component items in the job-shop to minimize the time required for raw material pick-ups. This helps to reduce total 
production lead time for a product and will help in meeting the production takt-time. 
 
1.2 Problem Statement 
 

For this research, a BTO scenario of a computer hardware manufacturing firm, which aims to release an order within 
4 days, is considered. This company has a high volume – high variety product mix. Company uses an RFID based software 
for raw material tracking and storage. Raw material inventories are divided into three categories: frames, kits, and tools. 
Frames are stored on the manufacturing floor. Kits include components like memories, modems, DVDs, LAN cards, printed 
circuit boards, etc. These items are kept in a different storage area. Tools such as screws, wires, etc. are stored on the 
production floor and workers collect them when required. These tool items are replenished once in a week. The company 
follows Kanban process for pulling components from kits zone according to order requirement and sending them to 
fabrication zone on the manufacturing floor. Materials are stored at the kits zone according to part types. When an order is 
received, the floor management software identifies the parts required to fulfill the order and prepares a list incorporating part 
names and their locations in the aisles. Currently, the company is facing difficulties as the zoning of components and routing 
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