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ABSTRACT 

The main goal of this project is to use a genetic algorithm to allocate different 

product to a cross dock and warehouse of a distribution center. In spite of the 

enormous quantity of researches on product allocation to distribution center, 

allocating different products to cross dock and warehouse is less investigated. In 

order to fill this gap, this research was conducted analytically using a genetic 

algorithm to allocate different products to a distribution center. Particularly, one 

distribution center (located in the South East of Asia) along with 19 products were 

used as the case of this study. Based on the available literature, the existing 

constraints were evaluated and used for the aim of ranking different products based 

on their importance level. Finally, A genetic algorithm were used to allocate the 

different product to both cross dock and ware house considering the processing cost, 

demand, capacity and related constraints and determine the best combination of cross 

docking and warehouse to minimize processing cost as much as possible. The results 

showed that processing cost of products allocation to cross docking and warehouse 

can be improved through using genetic algorithm by $215 compared to Li te al. 

(2008). 
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ABSTRAK 

Tujuan utama penulisan ini membincangkan mengenai penggunaan 

Algoritma Genetik untuk menentukan kedudukan produk yang berbeza pada dok 

silang dan gudang di pusat pengedaran. Walaupun banyak kajian mengenai 

kedudukan produk telah dilakukan, tetapi kajian yang seumpama terhadap produk 

yang berbeza adalah amat terhad. Bagi memenuhi jurang ini, satu kajian analatikal 

telah dijalankan bagi tujuan yang sama.  Sebagai keutamaan, satu pusat pengedaran 

(lokasi di Asia Tenggara) bersama 19 produk-produk telah dijadikan sebagai kajian 

kes. Berdasarkan maklumat dari penulisan yang sedia ada, kekangan yang wujud 

dinilai dan dijadikan sebagai sasaran tanda aras setiap produk yang berbeza dengan 

menjadikan tahap kepentingan sebagai asas. Akhir sekali, Algoritma Genetik 

digunakan untuk menentukan produk-produk tersebut pada dok silang dan juga pada 

gudang dengan mengambil-kira kos penyelenggaraan, permintaan, keupayaan dan 

kekangan lain yang berkaitan dan kombinasi dok silang dan gudang yang ulung di 

tentukan untuk mengurangkan kos penyelenggaraan sebanyak mungkin. Hasil kajian 

menunjukkan bahawa kos memproses peruntukan produk untuk menyeberangi dok 

dan gudang boleh diperbaiki melalui menggunakan algoritma genetik oleh $ 215 

berbanding dengan Li te al. (2008). 
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CHAPTER 1 

1 INTRODUCTION 

1.1 Introduction 

A traditional warehouse has four major functions – receiving, storage, order 

picking and shipping. Among the four major functions, storage and order picking are 

the most costly: storage because of inventory holding costs, and order picking 

because it is labor intensive. 

Cross docking, as a relatively new logistics technique that was first used by 

Wal-Mart, is widely applied in the retail and trucking industries to rapidly 

consolidate shipments from disparate sources and realize economies of scale in 

outbound transportation. Cross docking essentially eliminates the storage function of 

a warehouse while still allowing it to serve its consolidation and shipping functions. 

The idea is to transfer incoming shipments directly to outgoing trailers without 

storing them in between. Based on this, shipments typically spend less than 24 hours 

at the facility, sometimes less than an hour. Cross docks are essentially transshipment 

facilities to which trucks arrive with goods that must be sorted, consolidated with 

other products and loaded onto outbound trucks. Outbound trucks may be loaded for 

a manufacturing site, a retail outlet, or another cross dock, depending on the 

application. In a warehouse, goods are received from vendors and stored in devices 

like pallet racks or shelving. When a customer requests an item, workers pick it from 

the shelves and send it to the destination. In a cross dock, goods arriving from the 

vendor already have a customer assigned, so workers need only move the shipment 

from the inbound trailer to an outbound trailer bound for the appropriate destination.  
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The term cross docking‖ can be used to describe a range of different types of 

operations, Napolitano (2008) proposed the following classifications scheme: 

Manufacturing cross docking – receiving and consolidating inbound supplies to 

support Just-In-Time manufacturing. For example, a manufacturer might lease a 

warehouse close to its plant, and use it to consolidate kits of parts. Since demand for 

the parts is known, there is no need to maintain stock. 

Distributor cross docking – consolidating inbound products from different 

vendors into a multi-SKU pallet, which is delivered as soon as the last product is 

received. For example, computer distributors often source components from different 

manufacturers and consolidate them into one shipment in merge-in-transit centers, 

before delivering them to the customer. Transportation cross docking – consolidating 

shipments from different shippers in the Less-than-truckload (LTL) and small 

package industries to gain economics of scale. For small package carriers, material 

movement in the cross dock is by a network of conveyors and sorters; for LTL 

carriers it is mostly by manual handling and forklifts. Retail cross docking – 

receiving product from multiple vendors and sorting onto outbound trucks for 

different stores. Cross docking has been cited as a major reason Wal-Mart surpassed 

Kmart in retail sales (Stalk, 1992). Opportunistic cross docking – in any warehouse, 

transferring an item directly from the receiving dock to the shipping dock to meet a 

known demand. Another way to classify cross docking operations is according to 

when the customer is assigned to an individual pallet or product. In pre-distribution, 

the customer is assigned before the shipment leaves the vendor, so it arrives to the 

cross dock bagged and tagged for transfer. In post-distribution cross docking, the 

cross dock itself allocates material to its stores. 

The end product of a cross dock operation is a loaded container bound to its 

intermediary or terminal destination. Thus the cost of the overall logistics operation 

can be reduced if the space in the outbound trailer is utilized to its maximum. 

However it seems simple but the complexity of cross docking have been 

investigated by many scientist in fields of scheduling, optimization and operation 

research .There is no doubt that most of the companies try to dwindle shipping costs 
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parallel to appropriate level of customer service so cross-docking appeared as an 

interesting operation (Soltani and Sadjadi, 2010). Figure 1.1 shows concept of cross 

docking. 

 

Figure 1.1 Cross-dock definition (Soltani and Sadjadi, 2010) 

1.2 Background 

There are numerous factors that need to be considered when making an 

informed decision to implement cross-docking into an organization. Every 

organization has their priorities in terms of costs, warehouse space, geographical 

specifics, and product types. Therefore the advantages and disadvantages of 

implementing cross-docking into your organizations supply chain need to be 

considered and weighed up in order to make the right decision.  The below list of 

advantages and disadvantages is designed to assist in this process; 
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Advantages of cross-docking, reduces material handling, reduces need to 

store products in warehouse, no need for large warehouse areas, reduced labor costs 

(no packaging and storing), reduced time to reach customer. Transportation has fuller 

loads for each trip therefore a saving in transportation costs while also being more 

environmentally friendly. 

1. Products are moved more quickly through a cross dock.  

2. Easier to screen product quality. 

3. Elimination of processes such as ‘pick-location’ and ‘order picking’. 

4. Cross docking terminals are less expensive to construct than your 

average warehouse. 

5. High turnover of products with everything moving quickly through 

the cross docking terminal.  Products usually spend less than 24 hours 

here.  

6. Products destined for a similar end point can be transported as a full 

load, reducing overall distribution cost. 

Disadvantages of cross-docking are much management attention, time and 

planning is necessary to make it work effectively. Setting up the cross docking 

terminal structures would take quite a bit of time and capital to start with. Some 

suppliers would not be able to deliver customer ready products to the cross docking 

terminal. A sufficient number of transport carriers are necessary for the cross 

docking terminal to run smoothly, therefore is mainly dependent on trucking. A high 

volume of product is necessary to be cost effective. The organization has to have a 

conformable reliance that their suppliers will deliver the right product in its right 

amount to the cross docking terminal on time which doesn’t leave too much room for 

error. Understanding the advantages and disadvantages of cross-docking and how 

they fit with your organization is an important step for evaluating the supply chain 

process and deciding whether Cross-docking is right for your organization. Make 

sure you understand the key factor requirements of your organization.  For example:  

High Volume Turnover, Rapid turnaround, Perishable goods are all factors that 

indicate a successful fit for Cross-Docking.  Analyze your key factor requirements 

and decide from there. 
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1.3 Problem statement 

Cross docking system of supply chain must be modeled and scheduled to 

reduce costs and time in order to improve performance to meet logistics goals. 

However there is lack of basic model to deal with this problem to help logistic 

managers to make appropriate decision regarding of cost and time of cross dock 

scheduling. In this project the basic problem that being assessed is investigating to 

find the best product allocation in cross docking. Supply chain management 

distribution centre is combination of both warehouse and cross docking. Therefore, it 

is critical for operator of distribution centre to be aware of what types of product 

have to be allocated to cross docking parallel to be aware of how much of those 

products. Industries highly required model in order to support cross docking and 

warehouse decision making and plan for allocation of product between cross docking 

facility and warehouse. Based on previous researches many of the most company are 

interested in moving from traditional storage to a cross-dock without any cost 

evaluation. This trend might have effect on the suppliers and manufacturers 

operations costs. Furthermore there is no conclusive research that demonstrates and 

compares the detailed dynamics of the distribution mechanism of traditional storage 

and cross-docks. However many company find the need for both warehouse and 

cross docking but there is a lack of decision making tools that helps them in order to 

determine appropriate quantity of different products for allocating to cross docking 

and warehouse. In addition to product allocation between cross docking and 

warehouse there is a few researches on cross docking scheduling in which is the 

interest of many researchers. Thus we need to develop specific knowledge using 

specific data in conjunction with generic concepts and models and improve cross 

docking scheduling. 

1.4 Research Objective 

The objective of this study is to propose a model with the goal of product 

allocation to cross docking and warehouse to help operation managers in making 

appropriate decision concern with different types of product and also the quantity of 
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product allocated to cross docking and warehouse in a way that eliminate the waste 

of time and cost as much as possible with the goal of improving cross docking 

throughput. Such a model, then, could be used to help distribution manager in big 

scale operations. In addition to determine appropriate combination of facility 

between cross docking and warehouse for a distribution centre. 

1.5 Research Scope 

This study will use linear programming to propose a model for assignment 

problems and solve by Genetic algorithm for the best possible product assignment in 

consideration of cost and time in order to improve throughput of cross dock facility.  

The research is intended to perform a model for cross docking performance in order 

to provide cost and time performance data of distribution processes as they exist to 

compare the proposed model in terms of cost and time performance data with the 

model generated by Li et al (2008). 

1.6 Summary 

This chapter introduced the study. Also, this chapter mentioned about the 

problem background and statement of the problem. The objective and scope of this 

project have also been described. 
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