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ABSTRACT 

 This research involves the study and development of a warehouse 

management system (WMS) in the paper industry; more specifically, it is a case study 

of Thai Paper Company Limited. The purpose of the WMS was to store the finished 

products efficiently in a limited area. In the former system, the inventory application 

did not indicate the products’ position nor did it indicate the space where products 

were stored. This caused errors in searching for products. In addition duplicate and 

conflicting data sometimes occurred also, the inventory application could not be 

related to the main system, SAP and the other systems. 

 This research aimed to solve the problems mentioned above by 

developing a WMS to replace the former system. This new system aimed to increase 

the efficiency in decisions making regarding products’ position, to reduce the errors in 

searching for products, as well as reduce the warehouse checking time and warehouse 

overflow and installation cost.  

            The results revealed that the new WMS enabled users to make a better 

decision in terms of the allocation of space in the warehouse. According to the 

satisfaction evaluation, 20.34% of the users were very satisfied with the system; 68% 

were satisfied; and 11.67% were neither satisfied nor dissatisfied. 
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บทคัดยอ 
งานวิจยันี้ เปนการศึกษาและพัฒนาระบบการจัดการคลังสินคา ในธุรกิจอุตสาหกรรม

กระดาษ กรณศีึกษา บริษัท ผลิตภัณฑกระดาษไทย จํากดั ในการจดัเกบ็สินคาสําเร็จรูปใหไดอยางมี
ประสิทธิภาพในพื้นทีจ่ํากดั ซ่ึงระบบเดิมในการจดัเก็บสินคาไมสามารถระบุตําแหนงที่ตั้งของ
สินคาและพื้นที่วางที่จะนําสนิคาเขาไปจัดเก็บได จึงเกดิความผิดพลาดในการคนหาสินคา ระบุ
ตําแหนงของสินคา การหยบิสินคาผิดพลาดบอยครั้ง รวมทั้งโปรแกรมการจัดเก็บสินคาไมสามารถ
เชื่อมโยงขอมูลกับระบบ SAP ซ่ึงเปนระบบหลัก และระบบอื่นๆทีใ่ชอยูในปจจุบนั จึงทําใหเกดิ
ความซ้ําซอนและความผิดพลาดของขอมูล 

งานวิจยันีจ้ึงมุงเนนในการแกปญหาดังกลาวโดยการพัฒนาระบบการจดัการสินคา แทน
โปรแกรมการจัดเก็บสินคาเดิม ซ่ึงจะเพิ่มประสิทธิภาพในการตัดสินใจเลือกตําแหนงในการจดั
คลังสินคา, ลดความผิดพลาดในการคนหาสินคา, ลดเวลาในการตรวจสอบคลังสินคา, ลดปญหา
สินคาลนคลัง และลดคาใชจายในการติดตัง้และใชงาน 

ผลการใชระบบการจัดการคลังสินคา พบวาสามารถเขาไปชวยในการตัดสินใจจัดการพื้นที่
ในคลังสินคาเปนอยางมาก จากการประเมนิความพึงพอใจของผูใชระบบรอยละ 20.34 พึงพอใจ
อยางยิ่งรอยละ 68.00 พึงพอใจ และรอยละ 11.67 รูสึกเฉยๆ 

จากการวิจัยคร้ังนี้มีขอเสนอแนะวา ควรทําการพัฒนาการแนะนําพืน้ที่โดยอัตโนมัติ และ
พัฒนาการเชื่อมโยงขอมูลใหมีประสิทธิภาพยิ่งขึ้น 
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CHAPTER I 

INTRODUCTION 

 

 
1.1. Background and Problems statement 

 

 In the world of business, warehousing has the important role in supply 

chain and more effects both success and failure in business. The professionals of 

logistics have been improving existing warehouse operations, the productivity, 

quality, and cycle time. To support customer demand the important factor is just in 

time while technology is the part of warehouse management improvement.[4] 
        The warehouse management systems (WMS) is used to control the 

movement and storage of materials within an operation and process of the associated 

transactions.  Directed picking, directed replenishment, and directed put away are the 

key to WMS.  The detailed setup and processing within a WMS can vary significantly 

from one software vendor to another, however the basic logic is a combination of 

item, location, quantity, unit of measure, and order information to determine where to 

stock, where to pick, and in what sequence to perform these operations.  

        The case of Thai Paper Co., Ltd producing the goods both by orders 

and standard sizes has customers both domestic, Bangkok and circumference, and 

export. The products of Thai Paper Co., Ltd have many SKUs and need a lot of 

storage area where is free from damp and any damages. From these conditions cause 

the shortage storage area and sometimes making the products adulteration due to the 

area optimization. There are also the mistakes in the put-away and picking, the 

average picking mistakes are 3-4 times a day, which are waste of time and may cause 

the dragging in the delivery. For the inventory management system, the company 

cannot develop the system to connect to main system (SAP system) using the existing 

information. 

 Theses are the reasons to study the inventory management system to 

solve the location problem which emphasizing on location decision as the best 
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location suggestion, finding the free space, finding the goods for delivery and 

supporting the warehouse operations including the reports. The researcher also 

expects that WMS would have the effectiveness in location management and can 

improve the performance of warehousing. 

        As the above reasons, the researcher is interested in the warehouse 

management system (WMS) to solve the location problem and to make a convenient 

decision for the best storage location. The researcher also expects that WMS would 

have the effectiveness in location management and can improve the performance of 

warehousing. 

 

1.2. Objectives 
 

         The main object of study is to design and develop a prototype for 

Warehouse Management System in this case study. 
 

1.3. Scope of work 

 

         A case study of paper manufacturer on the warehouse management 

system application has the following scopes of work: 

                1. The warehouse management system including the goods receiving, 

put-away, goods picking, goods returning and warehouse checking on the concepts of 

First in First out (FIFO). 

 2. The location management mentioned in this study refers to only the 

Domestic and Export Zone. 

 3. The goods management mentioned in this study refers to the goods 

status; normal, broken, hold. 

         4. The goods transactions including category, searching and location 

suggestion. 
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1.4. Expected results 

 

       The expected result is the warehouse management system that would be 

improved in the location decision. 
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CHAPTER II 

LITERATURE REVIEW 

 

 
2.1  Business Review 

  

 2.1.1 Warehousing [2][31] 

 A warehouse is a commercial building for storage goods. Warehouses 

are used by manufacturers, importers, exporters, wholesalers, transport businesses, 

customs, etc. Some warehouses are completely automated, with no workers working 

inside. The pallets and products are moved with a system of automated conveyors and 

automated storage and retrieval machines coordinated by programmable logic 

controllers and computers running logistics automation software. 

         The direction and tracking of materials in the warehouse is coordinated 

by the WMS, Warehouse Management System, which is a database driven computer 

program. The WMS is used by logistics personnel to improve the efficiency of the 

warehouse by directing putaways and to maintain the accurate inventory by recording 

warehouse transactions. Traditional warehousing has been declining since the last 

decades of the 20th century with the gradual introduction of Just In Time (JIT) 

techniques designed to improve the return on investment of a business by reducing in-

process inventory. 

         The warehousing is more important, it warehousing increases the utility 

of goods by broadening time availability to prospective customers. In other words, by 

using warehouses, companies can make goods available when and where customers 

demand. This warehousing function continues to be increasingly important as 

companies and industries use customer services as a dynamic, value-adding 

competitive tool.  

 

 

 



Fac. of Grad. Studies, Mahidol Univ.                                   M.Sc. (Tech. of Info. Sys. Management) / 5

 2.1.1.1 Warehouse Operations 

                    To understand the warehouse operations, the movement and the 

storage processes are shown in Figure 2.1  

 

 

 
 

Figure 2.1 warehouse operations: the movement and storage processes [2] 
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                        Receiving: At the receiving operation, it allows the warehouse to 

schedule receipt and unloading within the warehouse. Product will be inspected and 

any noted exceptions, such as damage, incorrect counts, wrong descriptions, and so on. 

 

                        Put-away: The put-away operation physically moves the items 

from receiving location to the storage area of the warehouse. When product is put-

away, the storage location should also be scanned to record where the product has 

been placed. This information will subsequently be used to construct efficient pick-

lists to guide the order-pickers in retrieving the product for customers. 

 

                        Order-picking: This process requires warehouse personnel to 

select the items ordered by the customer or manufacturing operation in the storage 

area. The order information is given to the warehouse personnel on a pick slip. The 

AS/R process is an automated storage while retrieval materials-handling system 

would run the picking process, when the order arrives at the shipping preparation 

area, the items would be placed in an exterior (shipping) package or on a pallet. Then, 

a shipping label indicating the ship-to person/firm and address is attached to the 

package. Finally, the complete customer order is staged for loading into the transport 

vehicle. 

 

                        Shipping: The final movement process occurs at the shipping 

operation. Product is likely to be staged if it must be loaded in reverse order of 

delivery or if shipping long distances. When one must work due to the staged freight, 

it must be double handled. The trailer is likely to be scanned here to register its 

departure from the warehouse. 
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 2.1.1.2 Equipment 

 Forklifts [29] 

 Forklift is a powered industrial truck used to lift and transport materials, 

normally by means of steel forks inserted under the load. Forklifts are most 

commonly used to move loads stored on pallets. The load capacity is 3,000 – 5,000 

kilogram and it uses power diesel, electric and LPG. 

 

 

 
Figure 2.2 Specifications of Paper Handling Forklifts 

 

 2.1.1.3 Storage Platform 

 Pallets 

        A pallet is a flat transport structure designed to support a 

variety of goods in a stable fashion while being lifted by any mobile forklift or other 

jacking devices. The goods are placed on top of the pallet, and can be secured by 

straps or stretch-wrapped plastic film. While most of pallets are made of wood, pallets 

manufactured from plastic, metal, paper can also be found.  
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Figure 2.3 Disposable pallet and 2-way entry pallet 

 

           2.1.1.4 Conventional storage system 

 Block Stacking 

        Bulk storage using block stacking can result in the minimum 

cost of storage since cube utilization is high and no storage medium is required, but 

material accessibility is low since only the top of the front stack is accessible and 

loads at bottom of a stack must not require support.  

 

                 2.1.1.5 Design of fast picking area [2] 

                 The fast-pick or forward-pick area is one that is convenient to 

pick. Many of the most popular stock keeping units are stored in relatively small 

amounts, so that most picking can be accomplished within a relatively small area. The 

fast-pick area may require replenishment from bulk storage, or reserve. The fast 

picking zone is essential in achieving high productivity in zone picking and most 

effective in large operations with high total number of SKUs, high total numbers of 

orders. 
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Figure 2.4 In the simplest case, all the SKUs in the fast-pick area have been 

already chosen. 

 

         Benefit of fast pick area is a concentrating activity in a small 

footprint to reduce picking costs increasing the responsiveness and free up space to 

deal with growth, seasons, and other fluctuations. The configuration of a warehouse 

can be optimized based on physical size of the SKUs and a history of customer orders. 

To do this, the researcher must know the physical dimensions of the storage units and 

the number of selling units per storage unit. 

 

 2.1.2 Warehouse management system (WMS)  

  A warehouse management system (WMS) is basically just the software 

to track and manage warehouse activities. It is a database of SKUs and a stock locater 

system so the firm can manage the inventory of SKUs and inventory of storage 

locations. WMS is generally built around an industrial strength relational database 

product such as Oracle, Informix, Sybase, DB2, or other. At a minimum, the database 

tracks all product arriving and all product shipped out.  

  WMS should track the inventory of storage locations in the warehouse. 

The good WMS would track every place where product can be which including the 

forks of individual forklift trucks and manage the inventory of storage locations. The 

WMS should enable warehouse operators to optimize pick, put-away, and 
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replenishment functions by employing powerful system logic to select the best 

locations and sequences. [4] 

    A Basic feature of WMS including tools to support 

 - Appointment scheduling 

 - Receiving 

 - Quality assurance 

 - Put-away 

 - Location tracking 

 - Work-order management 

 - Picking 

 - Packing and consolidation 

 - Shipping 

 High-end features including support for 

- RF-directed operation 

- Cycle counting 

- Carton manifesting 

- Replenishment 

- Value-added services 

- Vendor/carrier compliance 

- Trailer manifesting 

- Configurability 

- Returns 

- Pick/put to light 

- Yard management 

- Wave management 

- Labor management 

- Task interleaving 

- Flow-through processing 

 Advanced features including support for 

- Multi-DC view 

- SKUs slotting 

- Broken-case flow 
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- EDI capability 

- Parcel shipping 

- Impact analysis 

- Traffic management 

- Import/export management 

- ASP capability 

 

 The warehouse advantage features with radio frequency (RF) devices, 

bar-code tags. Warehouse management systems (WMS) are used to manage the 

movement and storage of materials in a warehouse. There are three types of products: 

Tier 3, Tier 2, and Tier 1. Tier 3 WMS are the least expensive type. They allow 

warehouse personnel to manage the flow of materials on conveyors and can be 

integrated into picking systems. Tier 2 WMS applications are more robust than Tier 1 

systems, but do not contain all of the features of a Tier 3 WMS. Typically, WMS are 

used in large-scale or high-volume warehousing environments. Storage location 

management, automatic order selection, inventory control & replenishment, and 

shipping & receiving are common features. 

 

 Advantages of Warehouse Management System (WMS) 

  1. Reducing Errors in receiving, stocking, picking, and shipping 

operations.  

  2. Improving Inventory Accuracy through barcode products and bin 

locations.  

  3. Increasing Productivity by having operators spend more time on 

receiving goods and filling orders.  

         4. Reducing Paper Work by rendering daily activities forms obsolete.  

        5. Improving Space Utilization by logical stocking of different-sized 

products.  

         6. Eliminating the Physical Inventory through inherent accuracy and 

cycle counting features of WMS.  

         7. Controlling with the better Workload Control from the view of 

completed and upcoming activities.  
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         8. Improving Labor Management and Reporting due to WMS vast 

reporting capabilities.  

         9. Supporting EDI Requirements through the detailed shipping 

information automatically generated by WMS. 

 

 2.1.2.1 Commercial WMS software 

       MySAP  [28] 

              mySAP Supply Chain Management (mySAP SCM) is an 

integrated supply chain management solution for planning, execution, coordination, 

and collaboration of all supply chain activities. It can define and manage all types of 

storage areas, such as rack storage, bulk storage, picking area with fixed storage bins 

for each material, and ground-level shelving. The warehouse management capability 

of  mySAP supports the  rational packing process, goods issue to shipping, goods 

receipt of raw materials and trading goods, goods receipt and put-away, replenishment 

in the picking area, production supply and Support RF (Radio Frequency) 

 

 This software achieves complete stock transparency and always 

knows what is in the warehouse. It can show the history of the warehouse processes in 

detail. The warehouse processes reduce significantly the error rate, cost per 

transaction and cost of paper. For this reason, the business can increase customer 

satisfaction. 

 

 

 
 

 
Figure 2.5 WMS with MySAP Screen 
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 Oracle Warehouse Management [27] 
 
 Oracle WMS offers order, cluster, zone, bulk, label based or 

user configurable pick methodologies. Oracle WMS automated task prioritization as 

well as task dispatching based on user and equipment skill sets.  Oracle WMS can 

optimize warehouse storage space based on directed put-away and dynamic slotting. 

Optimal storage locations are configurable parameters like velocity, size (volume) and 

material classifications rules. This software makes flexibility with the support of lot 

and sub-lot control, dual unit of measure, grade, potency and any number of flexibly 

defined other attributes of products. 

 Oracle WMS supports the reverse logistic operations and 

product received on returning document guiding the subsequent inspection and 

rework processing. The Oracle WMS can improve operational productivity and 

reduce cost through process automation, storage optimization, automated task, 

dispatching and cross docking. Oracle WMS increases accuracy, data and shipment 

via bar code scanning and tracking 

 

 
 

Figure 2.6 Oracle WMS Screen 
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                    Microsoft Dynamics AX for industrial distributors [26] 

                           Microsoft Dynamics AX for industrial distributors is a 

Microsoft product which supports the financial systems with sales, warehouse 

operations, suppliers, and customers. Dynamics AX integrating automatic data 

collection functionality with enterprise resource planning (ERP) and support 

Standards-based radio frequency identification (RFID) infrastructure platform. 

Dynamics AX integrated with Microsoft products; Microsoft SQL Server 2000, 

Microsoft Internet Information Services 6.0, the Microsoft Office system, and the 

Microsoft Office Outlook 2003 messaging client. Dynamics AX was designed with 

one database, one toolbox, one business logic, and one source code. Dynamics AX 

easy implemented web based systems for customer communications and accurate 

demand-forecasting models.  

 

           Adonix X3 [19] 

                        Adonix Geode GX is a versatile Warehouse Management System 

(WMS) designed for mid-sized manufacturers and distributors that can run either 

stand-alone or as an integrated component of Adonix X3. Adonix supports  RF 

devices, barcode scanner, barcode wands, keyboard wedges, hand-held scanner and 

clocking stations. Overall System, Adonix X3 supports ASN/expected receipt, Stock 

reservation management, Batch/lot control, Serial number control, Transfers and 

external warehouse management, Date management: Expiration, Use By, Sell By, 

FIFO, LIFO, other ,EAN-13 code management ,GALIA, INOVERT, EDIFACT and 

EANCOM EDI standards supported (using 3rd Party translation tools). It supports for 

industry-standard Windows and Unix operating systems as well as Microsoft SQL 

Server and Oracle databases. 
 

                CatalystCommand Warehouse Management [22] 

                                CatalystCommand Warehouse Management manages all 

aspects of distribution center warehouse operations including receiving and put-away 

to order selection, picking, loading and shipping. The system interfaces are easier 

installation and tighter integration between systems, applications and equipment. 

Benefits include the inventory reduction, cost savings, higher throughput and 
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customer satisfaction improvement. The system support RFID technology. Being a 

web-based application, it is scalable and resides on a thin server or a series of servers. 

 

    SAP System [28] 

    SAP (Systems, Applications and Products in Data Processing) 

stands for Systems, Applications and Products in Data Processing. It is the name of 

the company and also the name of the software. It is one of the ERP (Enterprise 

Resource Planning) systems. Similar products are Oracle and Peoplesoft. ERP is used 

by companies to plan, organize, integrate and manage their various operations like 

accounting, financing, manufacturing and human resources. The main target is to 

improve the efficiency and accuracy. 

 

   ABAP (Advanced Business Application Programming) 

    ABAP is the programming language used by SAP developers 

to build transactions that make up the R/3 application. It is also used by companies to 

customize the R/3 application; providing additional business functionality. 

 

   Accellos WMS 

    Accellos WMS is a WMS module of the SAP system. Accellos 

WMS supports warehouse operation; Picking, Receiving, Counting, Locating, 

Adjustments, Lots/Serial Tracking, Order Allocation, Wave Planning, Management 

Reporting, Single carrier Shipping and Expiry Management. This system supports RF 

(Radio frequency) and wireless devices.  

    Accellos WMS provides functional enhancements to SAP 

Business One include:  

• Multi-bin inventory allows the warehouse to optimize stock movement  

• Real-time inventory position lets the enterprise making the better decisions  

• Batch and serial traceability let companies granularly manage their 

inventory  

• Bar code enabling processes enforce accuracy, resulting in increasing 

customer satisfaction and reducing error handling costs.  
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• Hard allocation reserves product from specific bin locations, ensuring that 

the right product goes to the right customer.  

• Flexible allocation lets the warehouse reserving stock by FIFO, LIFO or 

expiry date  

• Advanced pick and pack screen allow more flexible pick document 

release, resulting in the optimized workload batches.  

• Flexible zone configurations allow the warehouse to efficiently distribute 

workload between employees and set up quarantine areas.  

• Pack size handling lets the warehouse meeting customer specific pack size 

ordering requirements,   optimizing materials handling equipment usage 

and reducing bin replenishment.  

• Labor statistics reporting allows the warehouse to manage employees 

efficiently and forecast labor requirements.  

Commercial WMS software has a full feature to support warehouse operation 

for receiving, put-away to order selection, loading and shipping transaction. Some 

software has a location decision support but it cannot integrate with SAP system and 

expensive cost. This case study has a specific style to set up location and is flexible to 

allocate the location. These are the results of design and WMS software development 

for the case study. 

 

2.2 Technical Review 

 

 2.2.1. Borland Delphi 2006 [1][23] 

         Borland Delphi is a visual programming tool that a powerful OOP 

language used primarily to build the client/server application for Microsoft Windows 

or Linux, with an emphasis on databases. Based on Object Pascal, it was designed to 

give developers the ability to build applications easily. You can write Win32 

applications and recompile to code based on this class library, the VCL and .NET. 

You can move code from the VCL to CLX and have RAD program running natively 

on Linux. 
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  Delphi is distributed in various versions with different features: 

Personal, Professional, Enterprise and Architect. Delphi for the linux platform is 

Borland Kylix. Delphi and Kylix complie source code into native x86 code or 

managed .NET code. They include the VCL/CLX (Visual Component Library), 

supporting the COM independent interfaces with reference counted class 

implementations, and supporting a large number of third party components. A strong 

emphasis is placed on database connectivity. 

 Database connectivity is InterBase, dBase, Paradox, ADO, MySQL, Microsoft 

SQL Server and more. 

 

Delphi Advantages 

• Suitable for Rapid Application Development (RAD) 

• Based on a well-designed language, high-level and strongly 

typed, but being able to use low-level code for hardware access 

and performance(McConnell 1993:49) 

• A large community on Usenet and the web  

•   Can compile to a single executable, simplify distribution and 

eliminate DLL version issues 

• Many VCL (Visual Component Library) and third-party 

components (usually available with full source code) and tools 

(documentation, debug tools, etc.) 

• Quick optimizing compiler is able to use assembler code 

• Multiple platform native code from the same source code 

• High level of source compatibility between versions 

• Class helpers to bridge functionality available natively in the 

Delphi RTL 

• The language's object orientation features only class- and 

interface-based polymorphism 

• Delphi 2005, Delphi 2006 and Delphi 2007 all of which 

support advanced refactoring features such as Method 

Extraction, etc. 
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• Metaclasses are first class objects 

• There are dedicated string types (as well as null-terminated 

strings). Strings can be added by using the '+' sign, rather than 

using functions. 

• Objects are actually references to the objects (like in Java), 

which Delphi implicitly dereferences 

• Delphi is strongly type-based. 

• Delphi's compiler is extremely efficient and fast. 

• Early adopter of "Dependency Injection" or "Inversion of 

Control". The VCL is a sophisticated "re-usable" component 

model, extensible by the developer. 

 

Delphi 2006 Professional 

 Delphi Studio 2006 with the complete RAD can support for C and C# 

in addition to Delphi Win32 and Delphi for .NET programming languages. It 

is designed for individual developers, ISVs, and smaller organizations 

building desktop and Web applications with local database connectivity. 

Delphi 2006 is a complete environment for the visual design, compilation, and 

debugging for Windows applications. Program can be targeted for Win32 and 

Microsoft .NET applications using a common source code base. 

• RAD with supporting the Delphi, C++ and C# programming language 

• Visual WYSIWYG client and Web application development 

• Local database connectivity for Borland InterBase®, dBase®, 

Paradox®, ADO, MySQL®, MSDE®, and Access  

• Basic object-relational mapping and transparent local xml object 

persistence features  

• Win32, Microsoft .NET, and ASP.NET support 
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 2.2.2 PHP (Hypertext Preprocessor) [5] 

         PHP is a server-side scripting language for creating dynamic web pages 

as well as with ASP or ColdFusion. It can be embedded into HTML. The PHP code is 

enclosed in special <??> that allows you jumping into and out of "PHP mode". PHP 

or something like client-side JavaScript is the code executed on the server, generating 

HTML which is sent to the client. PHP files would be ended in .php. Server is the 

default extension for PHP files.  PHP runs on many operation system; Windows NT, 

Windows Server, Unix, Linux and other. 

  

 PHP supports many databases such as Microsoft SQL Server, MySQL, 

PostgreSQL. PHP can support talking to other services using protocols such as LDAP, 

IMAP, SNMP, NNTP, POP3, HTTP, COM. PHP also supports Java objects and using 

them transparently as PHP objects. It can use CORBA extension to access the remote 

objects. 

 

Adabas D InterBase PostgreSQL 

dBase FrontBase SQLite 

Empress mSQL Solid 

FilePro (read-only) Direct MS-SQL Sybase 

Hyperwave MySQL Velocis 

IBM DB2 ODBC Unix dbm 

Informix Oracle (OCI7 and OCI8)   

Ingres Ovrimos   

 

Table 2.1 Database Support PHP 
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 PHP Advantages 

1. PHP can run on many Operation systems such as Windows NT, 

Unix, Linux and other. 

2. PHP can build an Apache module, IIS, CGI. 

3. PHP is an Open Source which is free download at 

http://www.php.net/ 

4. PHP can use with XML. 

5. PHP can use with file systems. 

     

The official PHP web site 

• http://www.php.net 

• http://www.zend.com 

• http://www.phpbuilder.com 

• http://www.phpwizard.net 

• http://phpclasses.upperdesign.com 

• http://weberdev.com 

 

 2.2.3 Database 

 

 RDBMS [6][24] 

          RDBMS is a Relational Data Base Management System Relational 

DBMS. A database management system is a complicated program used to create, 

process, and administer the databases. The condition that the system supports a 

tabular structure for the data, with enforced relationships between the tables. This 

excludes the databases that do not support a tabular structure or do not enforce 

relationships between tables. 

  RDBMS must support: A data definition language (DDL), A data 

manipulation language (DML), A data integrity language and A data control language 

(DCL). The E-R Model explicitly defines relationships. A relation has one primary 

key which must be a unique key and additional unique key called candidate keys. A 

foreign key is an attribute placed in a relation to represent a relationship. 
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 Overview SQL [6][30] 

          SQL (pronounced "see-quell") stands for Structured Query Language. 

SQL is used to communicate with a database. Today, SQL is an international standard 

language for relational database management systems. Using SQL, the statement can 

be the new tables, join tables together, inserted, updated and deleted. It can be queried 

in many ways. Some common relational database management systems using SQL 

are: Oracle, Sybase, Microsoft SQL Server, Access, Ingres, etc.  

 

 SQL Data Manipulation Language (DML) 

 SQL (Structured Query Language) is syntax for executing queries. 

But the SQL language also includes syntax to update, insert, and delete records. These 

query and update commands together form the Data Manipulation Language (DML) 

part of SQL: 

• SELECT - extracts data from a database table  

• UPDATE - updates data in a database table  

• DELETE - deletes data from a database table  

• INSERT INTO - inserts new data into a database table  
 

 SQL Data Definition Language (DDL) 

         The Data Definition Language (DDL) part of SQL permits database 

tables to be created or deleted. We can also define indexes (keys), specify links 

between tables, and impose constraints between database tables. The most important 

DDL statements in SQL are:  

• CREATE TABLE - creates a new database table  

• ALTER TABLE - alters (changes) a database table  

• DROP TABLE - deletes a database table  

• CREATE INDEX - creates an index (search key)  

• DROP INDEX - deletes an index  
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2.3 Measurement of Attitudes 

 

 Likert scale [25] 

  A Likert scale is an attitude measurement used in research. It is a type 

of response scale often used in questionnaires. The scale is named after Rensis Likert, 

who published a report describing its use. A Likert scale item is a statement. The 

respondent is asked to indicate his or her degree of agreement with the statement or 

any kind of subjective or objective evaluation of the statement. The levels of scale are 

three, five, seven and nine. Often five ordered response levels are used. It showed in 

term of mean, variance, skew ness and kurtosis after a simple transformation was 

applied. 

  The format of a typical five-level Likert item is: 

• Strongly disagree 

• Disagree 

• Neither agree nor disagree 

• Agree 

• Strongly agree 

 

The first step is to define what you are trying to measure. Next you  

have to create the set of potential scale items and should be rate on 1 to 5 response 

scale. You can create the items by yourself based on your intimate understanding of 

the subject matter. The next step is to have a group of judge rates the items and 

reverse in term of mean, variance or more. 
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2.4 Related Research 

 

 Sumrit Phokhew [13] designed and developed a Material Management & 

Control System (MMCS) using client/server technology and a relational database for 

the Major Hollywood Entertainment. The MMC system was developed by Borland 

Delphi 7.0, operated under Microsoft Window XP. The MMCS consists of 9 

functions, i.e. Purchasing, Receiving, Returning to Suppliers, Import Sales History 

from POS System, Issuing, Returning to Warehouse, Forecasting, Inventory 

Checking, and Inventory Adjustment. 

 The result of MMCS application can provide the better operation and 

management for a retail business. It was flexible and satisfied to retail business 

activities. MMCS decreased large amount of incorrect data in the current manual 

system and increased the efficiency of retail business performance. 

 Nattapol Kithararak [10] developed the prototype warehouse sale order and 

inventory system via Pocket PC phone using GPRS communication. The tire factory 

was the case study that supported sales departments with the effective and efficient 

sales orders. This prototype will work as the order-center for administrators, sale 

persons and customers. This warehouse sales order system has been created using 

PHP and MySQL. The application has five sections: A product-data management 

system and sale order data management through website. A sale person-order, a 

customer-order, Sale person-order, a summary report system builds via computer PC 

and a pocket PC phone for the manufacturing department and director. The system 

would require an internet network for a computer PC or laptop, and the GPRS 

communication network for a pocket PC phone.  

 The result of system was very satisfied and decreased the order process. It 

reduced the processing time by 77.98% and increased the satisfaction of all users. 

 

 Yaovares Phainpaniporn [11] developed a prototype at a tracking system in 

shipment status for improving the efficiency of the working process for both sales and 

shipping agents. This system was developed by using PHP, MySql and Javascript.  

 The result of this research was a prototype of a shipment status tracking 

system which supported working flow. This prototype would connect to a database 
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for tracking information about the status of each shipment. More than that, it would 

support users by checking request documents. It would notice if there was any 

missing document. 

 

 Panida Rakmanee [14] studied the feasibility of investment in web-based 

technology for order tracking system in the fabric textile industry. The author studied 

the feasibility in technical, operational and financial terms. This study also analyzed 

and evaluated different components for preparing the web-base, formulated an 

implementation plan, and calculated the cost of investment for a period of 4 years. 

The order tracking system in this research consisted of 11 sub-systems, namely: the 

Information Searching system, the Administration system, the Sales and Credit 

Evaluation system, the Color Order system, the Order Purchasing system, the 

Weaving Plan system, the Dyeing Plan system, the Weaving Production system, the 

Dyeing Production system, the Delivery system, the Invoice system, and the 

Administrator system. 

 

 Peter Ibach and team [12] developed an asset tracking which offered high 

potential to improve the efficiency of warehouse management. This project was 

present system MagicMap, that was developed for real-time positioning based on 

WLAN signal strength measurements, and described how it seamlessly integrated into 

a warehouse management scenario. This system measured the positioning accuracy 

and real-time capabilities of MagicMap in comparison with two similar systems 

(Ekahau and MobileLocator Light) in a typical warehouse setup. Result showed the 

applicability of all three WLAN-based systems at an average positioning deviation of 

3-5 meters and a tracking delay below 150 seconds providing some physical 

constrains were considered. 

  

 Ekachai Sastravaha [16]  developed the prototype of Dynamic Programming 

Model for Optimal Storage proposing the basic in solving the optimal storage problem 

by means of the dynamic programming theory and control, an automatic machine by 

microcomputer, microcontroller or microprocessor. So this method may be use in its 

application to industrial work. 
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 Tanavut Songvanich [17] developed a wireless warehouse application which 

divided into 2 parts: application for computer and application for handheld device that 

interchanged information via web service. The first part of application was for 

computer to demonstrate the information of warehouse areas, fulfill purchasing order 

and pick up items from sale order which operating on windows Pocket PC and data 

management with Microsoft SQL Server for Windows CE. Both of applications were 

developed by Microsoft visual studio .NET and C# language. 

 

 Kwanta Rimsuwan [15] designed and developed the application for 

warehouse management system for Meiko Trans (Thailand) Co., Ltd. The application 

was developed by Visual Basic under Windows 2000. This system was the inventory 

stock collecting, inventory management and ordering for customer lists, by using 

barcode system for data entry. The system was friendly-user and satisfied, reduced 

procedure and increased potential. This research was useful and could develop the 

industrial inventory management system. 
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CHAPTER III 

METHODOLOGY 

 

 
3.1 Step of Research Methodology 

        The steps of research methodology are base on Software Development Life 

Cycle (SDLC) which are divided into 6 phases as shown in Figure 3.1 

 

 
 

Figure 3.1 Software Development Life Cycle Diagram (SDLC) 

 

 3.1.1 Preliminary Investigation 

         The preliminary investigation is a feasibility study or a system survey to 

verify a problem or existing deticiency. This research will be studyied the existing 

information system to find the problem feasibility and objectives. Gathering 

information of existing system consists of three steps, i.e. user interviews, archival 

data sources and observing operations 
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        The first step of gathering is to interview the manager and officers of 

warehouse department about the information background, steps of work, business 

rule, transaction and existing system including the problems and requirements. 

        A clearly understanding environment of company. Archival data is 

gathered from source document, reports, files, system processing and communication 

channels to keep the investigation well grounded in the ways data and operations are 

related. 

        After that it is observing operation to watching the work flow through 

the office. It may often be useful for the analysis to do the actual work and processing 

of documents. 

 

 3.1.2 System Analysis 

       After gathering the data completely, the analysis is the next step for 

identifying the system. Investigating and defying the requirements of Business 

Activity Model, Data Flow Diagram (DFD) for specifications of system, new system 

requirements and hardware & software specifications. It will be designed by using a 

Top-Down method and Microsoft Visio 2003 as a tool. Table 3.1 provides definitions 

for the symbols used in a DFD. 
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Name Notation Description 

Process 

 

A process transforms incoming data 

flow into outgoing data flow. 

 

External 

Entity 

External entities are objects outside 

the system, with which the system 

communicates. External entities are 

sources and destinations of the 

system's inputs and outputs. 

Dataflow 

 

Dataflows are pipelines through 

which packets of information flow. 

Label the arrows with the name of 

the data that moves through it. 

Datastore 
 

Datastores are repositories of data in 

the system. They are sometimes also 

referred to as files. 

 

Table 3.1 Description of data flow diagram symbols 

  

 3.1.3 System Design 

 

 Database design 

 The specifications and requirement of new system consisted of the 

database management and the warehouse management system application design 

(Figure 3.3). The database design is base on the relational database management 

(RDBMS). An Entity Relationship (E-R diagram) and Normalization are the 

structural represents of the database and transformed into relational tables. 

               A stored procedure is a name group of SQL statement that have been 

previously created and stored in the server database. It can reduce the network traffic 

and latency, boosting application performance. Due to warehouse management 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Tech. of Info. Sys. Management) /29 

system applications using N-Tier Application model, the researcher needs to write the 

store procedures. (Figure 3.4) 

 

 User Interface Design 

 User interface designs are graphical. The graphic user interface (GUI) 

is provided in the internet browser, 2D graphic mode and barcode methods in the 

computer operating system. 

 

 Architecture Design 

 The architecture designs are included techniques for distributing data, 

processes, and interfaces to network locations in a distributed computing 

environment. Physical data-flow diagrams are used to model an information system’s 

architecture, client-server (Lan-based include cable and wireless connections) as shown 

in Figure 3.5. 

 

 
 

 

Figure 3.2 Design and development the system 
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Figure 3.3 Database Connection 
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RDBMS
 

 

Figure 3.4 Stored procedure database connections 

 

 
 

Figure 3.5 Network Architecture Design 
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 3.1.4 System development 

 The development of system will create system design information in the 

previous phase. The development of system has three parts. The first is location 

management application for creating location and setting line. After that the 

developing warehouse management system application and another is web reporting 

via intranet network. 

 The testing system is the final phase in the development of system 

process so this system will be tested the functional system. 

 

 3.1.5 Implementation 

 The step of implementing the warehouse management system is the 

hardware and software setting for server such as conflict Database Server, IIS Web 

Server, installation web application and testing the network system. The researcher 

will train staff to use the application. 

 

 3.1.6 Maintenance 

 After implementing the system errors and bugs which may be found. 

The developer must improve the system and consult the system. 

 

3.2 Research Tools 

 

 3.2.1 Hardware used for application development 

  Web and Database Server  

CPU    : Intel 2x Xeon CPU 3GHz or greater  

Main Memory : 1 GB or greater 

Hard Disk  : 40 GB RAID 5 

Monitor  : SVGA 

Network Adaptor : 1 GB Transfer 

 

  Coding and Client Testing 

CPU    : Pentium IV 3.0 GHz 

Main Memory : 512 MB 
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Hard Disk  : 40 GB 

Monitor  : SVGA 

Network Adaptor : 1 GB Transfer 

 

 3.2.2 Software used for application development  

 Server 

Operating System : Microsoft Windows 2000 Server 

DBMS : MS-SQL 2000 

Web Server : IIS 5 

Server Side Scripting : PHP 4.4.4 

 

  Development 

Operating System  : Microsoft Windows XP 

Programming Language : Delphi 2006 Developer 

Editor   : Crimson Editor 3.51 

Web Browser  : Microsoft Internet Explorer 6 

Database Client tools  : Enterprise Manager, Query Analyzer 

 

  Client 

Operating System : Microsoft Windows XP 

Web Browser : Microsoft Internet Explorer 6  

  

3.3 The Research Evaluation 

         The research evaluations are divided into categories: effective time of 

activities and the system performance. The questionnaire is used to collect the 

opinions and satisfaction toward this system from users.  
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3.4 Research Time 

Month Activities 

1st 2nd 3rd 4th 5th 6th 7th 8th 

1. Preliminary Investigation         

2. System analysis         

3. System Design         

4. System Development         

5. System testing         

6. Implementation         

7. Evaluation and Maintenance         

8. Conclusion         

 

3.5 The process of WMS development 

 The researcher has come to study the work process including the problems 

within the warehouse by interviewing and field study. The researcher observed the 

warehouse operation; receiving, put-away, checking and relocation, order picking, 

returning to warehouse, returning to production process and studied the conditions 

including the main database. 

 After the system analysis and DFD development with the condition Material 

No & Lot & Machine No as the main condition for choosing the place, receiving, 

picking and finding the free space, the researcher designs the database using RDBMS 

concept for User Interface design as a warehouse area showing and the input-output 

information at the Architecture design base on client-server using date from PLS and 

WHH database. 

 As for the system development, we would classify into 2 parts. The first part is 

the system operation which based on Delphi as the developing tool. The second part is 

the display both graphic and report using base on web application by PHP. After 

contacting staff who control the database which the researcher wants to connect for 

the permission, the researcher sets up the database server (MSSQL 2000), IIS web 

server and install PHP file then install the WMS and test the application by staff. 

After that, the researcher trains staff to use the new application, implements the bugs 

& error and follow up the application usage. 
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CHAPTER IV 

A CASE STUDY ON INFORMATION GATHERING 

 

 
4.1 Overview Organization of Business 

 

Thai Paper Company Limited (TPC) is a company under main parent 

company, Siam Cement Public Company Limited (SCG) (Figure 4.1). TPC is the part 

of total value chain in paper and packaging business in SCG that transforms very basic 

natural raw material into the most widely used media and paper, to carry information 

and knowledge to the people of the same and different generations. The value chain 

starts from plantation of trees which will be harvested and fed to pulp mills. The pulp 

is then used as a main raw material for TPC for making paper. TPC is not only 

emphasizing on the commitment with the customers but also the quality of the 

products, which make TPC being a real leader paper company in Thailand.  

Thus TPC has to be intent in warehouse operation to support customer and the 

quality of the products. The warehouse department has developed quality controls 

especially the best storage locations that are very convenient indeed to shipping. 

Therefore, on researching the system of warehouse management system is 

selected to study how to solve the location problems. 
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Figure 4.1 Organization Chart of Thai Paper Co.,Ltd. 

 

4.2 Organization of Banpong warehouse 

 

 The organization chart displays the marketing department of Thai Paper Co., 

Ltd. The marketing department has 7 sections and 18 subdivisions as shown in Figure 

4.2. 
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4.3 Current Business Process 
 
 4.3.1 Products 
 
                The company produces 3 kinds of paper which are Coated Paper, Uncoated 
Paper and Specialty Paper: Coated Paper & Uncoated Paper. This 3 products are also 
categorized into rolls and reams. The warehouse has 494 SKUs in domestic zone and 
219 SKUs in export zone as total 688 SKUs. The Table 4.1 shows types and 
descriptions of papers. 

Paper Type Description 
Coated Paper  Both-Sides Coated Paper - Gross Premium 

 Artcard Paper - Premium 
 Both-Sides Coated Paper - Matt Premium 
 One-Side Coated Paper 
 Carbonless Paper CB/CFB/CF 

Uncoated Paper    Offset Premium White Paper 
 Plain Paper For Copier 
   Computer Print Out Paper  
 White Card Paper - Premium White / Color Card Paper  
 Manifold Paper - White, Blue, Green, Yellow, Pink  
 Green Read Paper  
 Colored Woodfree Paper  

Specialty Paper 1. Coated Paper  
 Textured Paper  
 One - Side Art Card Paper  
 Silk Coated Paper - Premium  

2. Uncoated Paper  
 White Card Paper / Antifungi  
 White Kraft Paper 
 Colored Kraft Paper - Light Yellow 
 Colored Kraft Paper – Gold 
 Colored Kraft Paper - Cream  
 Colored Kraft Paper – Green 
 Interleaving Paper - Glass  
 Interleaving Paper - Stainless Steel 
 Machine Finished Paper 
 Machine Glaze Paper  
 Transfer Base Paper 
 White Card Paper / Postcard 
 White Kraft Paper - Linen  
 Masking Paper  

 

Table 4.1 Table of Paper Type and Description 
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       4.3.2 Storage system 

              

               The production in warehouse is consisted of rolls and reams types. They are 

allocated by block stacking storage system. Rolls are overlaid 6-8 rolls per column 

while reams are packed in the pallet and overlaid 3-4 pallets per column. 

 

 4.3.3 Warehouse Layout Map 

 

                The warehouse has the storage space about 3,896 squares metric within 

about 2,356 squares metric in the domestic zone and about 1,540 squares metric in the 

export zone. The domestic zone has the storage space in 8 blocks and 2 tents including 

block number F1 – F7 and tent no.2-3, G. In the gab of driving lane keeps space on 1.5 

metric. The export zone has the storage space in 4 blocks and 2 tents including block 

number M1-M4 and Tent no.1, 4. This zone has pre-stage space for goods preparing 

and loading to the containers. If the storage space of block is full, staff will store goods 

on the driving lane and block edge. The stored type offers a wide range of block 

stacking, the lane had been designed in 45 degree and 90 degree to make it compatible 

for picking. As shown in figure 4.3-4.5. 
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Figure 4.3 Block Stacking in warehouse 
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 4.3.4 Warehouse Operation 

 

 From the conducting interview and warehouse operational observing it can 

be divided into 6 processes: Receiving, Put away, Checking and Relocation, Order 

picking, Returning to warehouse and Returning to production. As shown in figure 4.7. 

 Receiving Process: At the receiving process, staff will receive production 

planning report at least 3 days before receiving goods. The staff also receives goods 2 

times per day at the 9.00 am and 2.00 pm everyday. Staffs will receive daily report of 

production to warehouse PM# (4, 5, 9) which was transfered to warehouse. Quality 

and quantity of production will be checked by staff, if it is acceptable, the product will 

be loaded into warehouse. As shown in figure 4.9. 

 Put Away Process: After the receiving process, the product will be moved 

from converting zone into warehouse by inventory layout report. This process involves 

goods identifying, barcode scanning, locations identifying and goods moving. The 3 

numbers within material number, batch number and machine number will come to the 

condition of storage location. If staff receive product that the 3 numbers do not match 

product in warehouse, they will set the new lane for this product. As shown in figure 

4.9, 4.11. 

 Checking and Relocation Process: Staff survey warehouse during 7.00 am. 

to 9.00 am. for finding free space and moving goods to the appropriate location 

everyday. There are checking and counting the quantity of goods and comparing 

between the quantity in warehouse and quantity data in SAP system by  warehouse 

summary product report. If comparing result is error, they would determine the SAP 

report correct. The conditions of moving goods is that if any goods in the lane left less 

than 40 percent of total lane, they would be moved into another lane which provides 

the enough area. As shown in figure 4.8, 4.11. 

 Order Picking Process: Staff will receive picking list paper, find goods 

locations in the inventory layout report and write the location into picking list paper. 

The picking list paper is batch order picking group by car ID. The picking conditions 

uses the Fist In Fist Out (FIFO) concept by Material Number & Batch Number & 

Machine Number & entrance month. They have goods checking and correctly scan on 

loading to truck. As shown in figure 4.10. 
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 Returning to warehouse Process: The customers would return goods to 

warehouse when goods are damaged or erroneous specification. As shown in figure 

4.12. 

 Returning to Production Process: If the staff found the damaging goods 

that caused by the dampness or forklift, they would move them into the damage zone 

and back to the production department for reproduction. As shown in figure 4.13. 

 

 4.3.3.1 Work flow of warehouse processing 

  

Checking inventory in 
warehouse by walk

Comparing total values between
counting in warehouse 

with SAP system

Summary 
warehouse

Production 
Planning 

Daily production to 
warehouse

Goods Receiving

Goods Picking

Picking and Shipping

Inventory 
Layout

Picking List

Balance
Counting = SAP

Staff

Customer

Product Return

Return to Production

 
Figure 4.7 Warehouse processing flows 
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Figure 4.8 Checking warehouse work flow 
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Figure 4.9 Goods Receive work flow 
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Figure 4.10 Picking & prepare shipping work flow 
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Figure 4.11 Location condition flow 
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Figure 4.12 Return to warehouse 
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Figure 4.13 Return to production 
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 4.3.3.2 System Information flow processing 

 The main system is SAP (System, Application, Production data 

processing). Operation of warehouse used handheld for recording the quantity of 

goods and goods information. Warehouse server under windows 2000 server 

supported handheld application and kept operation transactions. Server is connected 

with SAP on material data. After staff scanning barcode for goods receiving and goods 

delivery, they run Send2SAP program to data transfer to SAP system. Inventory 

application is stand alone application by Microsoft Access. It can not connect directly 

with SAP. Staff use export data function of SAP application and they are import data 

manual to inventory application. 

Scan Barcode

SAP system

Head office

Windows Server 
(Warehouse)

Windows Server
(Production)

Windows Server
(Marketing)

Send2SAP
Handheld Application 

(web Application)

Stock Application
(MS Access)

SAP Client 
Application

Staff

Update Data

 
 

Figure 4.14 System Information Flow 
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4.4 Analysis and problem identification of the current system 

  

From the interview, collecting sample document and observing operations Thai 
paper warehouse. Present SAP (System, Application, Products in Data Processing) is 
the main system of company to connect the Head Office. SAP provides a 
comprehensive range of enterprise software applications i.e. SD: Sale & Distribution, 
MM: Materials Management, PM: Plant Maintenance, HR: Human Resources. The 
company has only Materials Management module which is not included warehouse 
management system.  The cost of each module is expensive. SAP wms can not provide 
demand of staff. As the result, the staffs build Inventory Application by Microsoft 
Access for recording the goods location. In the case study, the identification of 
problems and causes is the following; 

 

4.4.1 Problem of Checking warehouse and relocation  

1. Staffs spend 1-2 hours for warehouse checking and preparing the 

layout report. If staff plans for the goods moving, it will be reduce 

warehouse checking time. 

2. Location specification has error while staff is telling forklift driver to 

move the goods.  

3. The warehouse checking report made at night by Staff preparing for 

warehouse checking in the morning while staffs dally over to check 

quantity in warehouse on day. 
 

4.4.2 Problem of Goods Receiving 

1. Warehouse overflows, when the goods are overflow, staff will hold 

them in production section and move into warehouse after the 

warehouse has space. 

 2. Inventory layout report can not call free space that causes the 

difficulty to choose location decision. 

3. Having goods searching error and calling position location that cause 

by staff does not update the goods receiving transaction. 

4. Fast Picking Area can not be setting specification location. 
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5. In case of having new goods into warehouse. Staff must key a new 

data in the Stock Application because they can not use data from exist 

system. 

 

4.4.3 Problem of Goods Picking 

         Because of searching SKUs and location in the inventory layout report 

have many SKUs and similarities that is difficult for searching and calling location 

error. The forklift driver has to return to the office and pick them again that is quite far 

from the office. Forklift driver increases picking time in order picking process per 

picking list paper. 

 

4.4.4 Problem of Inventory Application 

1. Inventory application can not transfer data from existing system: PLS, 

WHH, SAP. 

2. Inventory application can not specify the exactly location on real time. 

3. Inventory application can not see the free space data. 

4. Inventory application can not see the historical data. 

5. Inventory application can not see the statistical report. 

6. Between SAP system and inventory application data has data conflict. 

 

4.5 Concept for solving the problem 

         From the Analysis and problem identification of the current system, the 

researcher develops a prototype for warehouse management system to solve the 

problem. The warehouse management system will replace the Inventory application. It 

has specification as follows.  

 1. New system will support location management on graphic mode which can 

reduce warehouse checking time and make decision support for goods moving. 

 2. New system will support receiving, put-away transactions and goods status 

on real time which can reduce location assignment error and find free space for put-

away. 

            3. New system has online report via intranet website to present the current 

warehouse status. 
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        4. New system will support data transferring of existing system; it will reduce 

data redundancy and data conflict. 

            5. New system will support location decision for put-away and picking 

transactions. It will reduce time to make decision for location setting or searching and 

it will decrease the picking error of forklift driver. 

    6. New system will support the fast picking area. 
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CHAPTER V 

RESULTS 

 

 
5.1 System Analysis and Design 

 This section describes the analysis and detail design of the newly proposed 

warehouse management system. The chapter presents an overall structure of the 

system modules, system process and the details of system database design. 

         From the gathering, analysis and problem identification of the current system, 

there are functions of the new system as follows. 

  

 5.1.1 Functions of warehouse management system 

   The new system consists of 2 main functions: System function and 

Application function. 

 

 System Function 

                Import: Function of Import is the data importing from existing 

system on WHH Database and PLS Database which including the SKUs, Purchase 

Order and Production to warehouse. 

     Setting: Functions are the location preparation, goods description and 

user & security. 

- Location: Users can build new block and lanes in a block. 

- Goods description: Users can setting up number of pallet per 

column on each SKUs. 

- User & Security: The authorization of the new system has 3 levels; 

administrator, user and driver. 
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 Application Function 

 Put-away: Function of put-away would record the transactions of 

goods receiving into warehouse, location recommendation and location specification. 

 Goods moving: Function of goods moving, user can make the 

manual layout selection by location recommendation.  

 Goods Searching: 

 - Search by Production to warehouse Number. 

 - Search by Purchase Order Number. 

 - Search by SKUs 

 Picking: Function of picking would record the goods picking 

transactions and find goods location by purchase order number. 

 Paper Report 

          - Current warehouse layout report. 

         - Put-away & picking layout report. 

         - Receive daily report. 

         - Picking daily report. 

         - Damage report. 

         - Returning report. 

 - Hold product report 

      Web Report 

        - Lifetime of Goods in Warehouse. 

        - Daily comparison report. 

        - Summary inventory in warehouse group by zone. 

        - Summary inventory in warehouse group by round. 

 

 5.1.2 Operation of warehouse management system 

 

 From the analysis and design of the new system, there are 6 processes: 

Warehouse checking process, moving, Goods receiving and Put-away, Order picking, 

customer returning to warehouse and warehouse returning to production. 

 Warehouse checking process: Staff will import data from SAP system 

into WMS. Quantity in warehouse will compare data with SAP data. If the result of 
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comparison is error, staff must walk to check the warehouse by error report. They 

would update data in WMS application. If result of comparison is balance, they would 

prepare layout for goods relocation. As shown in figure 5.1. 

 Moving process: Staff will make decision for selecting the selected 

rows to move by graph that shows space information and goods in warehouse. The 

application will be shown location suggestion for move. The condition of selection 

the goods that are less than 40% of total in line. In application, they select line to 

move, look for the free space in the selected zone and it shows description of location 

on screen. Then application will lock location to move and print moving location 

report to forklift driver. As shown in figure 5.7. 

 Receiving and put-away process: In the goods receiving operation, 

staffs receive PM# 4, 5, 9 reports. They import data from PLS database by date-time 

and it displays on product list. Application getting data by Material number, Machine 

number, Quantity and zone and they go to goods receiving condition. This condition 

will check the fast picking zone. If SKUs is the popular order and it will be kept in 

this zone, application will find the free space for put-away. However if there is no 

space, it would query space automatically in normal zone or staff can make the 

manual selected layout. The basic conditions find the same goods in the warehouse. If 

the result of goods matching is true and it gets the location of goods, it will be 

searching free space near the getting location in warehouse. If there is the space, it 

would location to put-away. In case of goods matching is false, the application will be 

query free space in the getting zone and it would select location near the existing 

SKUs. In case of the getting zone is full, it would find location in the export zone. In 

the worst case export zone is full; it would hold them in the production zone as shown 

in figure 4.16. If staffs are dissatisfied on the application selected location, they can 

change layout by manual. After that staff will print layout report and lock layout for 

goods moving. If data is error, they can edit data before committing transaction. They 

scan barcode by handheld and commit data by Send2SAP application for transferring 

transaction to SAP as shown in figure 5.2-5.4. 

 Order picking process: Staffs receive picking list report from sale. 

They search D/P number on application. Application would query material number by 

D/P number and finding location by lot ascending. It would show order list and 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Tech. of Info. Sys. Management) / 57

picking location on screen. Staff can choose the automatic system or manual picking 

and print picking layout report. Application will start working time when printing 

report. It will stop at the barcode scanning by handheld and finish the moving. The 

application can select goods from locations both by automatic and manual. It detects 

lot and space of line for picking automatic. User can select goods by manual in 

recommendation line. As shown in figure 5.5-5.6. 

 Customer returning to warehouse process: Customer and Distributor 

may have damaged goods by shipping or any other cases. Staffs receive the returning 

paper from customer and distributor. Before staff receives goods, he would check the 

status and record the returning description. Application will choose location in the 

damaged zone. As shown in figure 5.8. 

 Warehouse returning to production: Staff will check in the damaged 

zone for repairing the damaged goods by the repairing report. They are update QI 

status on the application to record returning in to the production data. Application will 

update free location after the driver finished the move. As shown in figure 5.9. 

 

5.1.3 An Analysis of system process 

 

 5.1.3.1 Work Flow Design 

 The flowchart is a schematic representation of an algorithm or a 

process. It is a visual representation about the sequence of the content in the new 

operations. A box is used to indicate the process step, a diamond represents a logical 

condition and arrows show the flow control as illustrated as follows: 
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Figure 5.1 warehouse operation of the new system 
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Figure 5.2 Goods receiving operation 
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Figure 5.3 Goods receiving condition 
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Figure 5.4 Put-away to fast picking condition 
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Figure 5.5 Goods picking operation 
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Figure 5.6 Goods picking condition 
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Figure 5.7 Relocation & Move operation 
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Figure 5.8 Customer returning Goods 
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Figure 5.9 Warehouse returning to production 
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5.1.3.2 Data Flow Diagram  

 The data flow diagram enables the software engineer to develop models of the 

information and function domain. A Context Diagram is shown in Figure 5.10. It 

connects with central office, production section and warehouse section.  

 

 
 

Figure 5.10 Context Level DFD 

 

 

The level 0 DFD is shown in Figure 5.11. User is authorized by the security 

process, and then warehouse management process, location decision and statistic 

report, subsequently.  

 
 

Figure 5.11 Level 0 DFD 

 

 



Fac. of Grad. Studies, Mahidol Univ.  M.Sc. (Tech. of Info. Sys. Management) / 67

The figure 5.12 is shown level 1 DFD of security process. The warehouse staff 

must be input username and password to verify and access the warehouse 

management and statistic report.  

Warehouse
Staff

1.1
Verify

Username/ 
Password

D1: Staff

1.2
Verify

Authority

D2: Log Access

Warehouse 
Management

Statistic Report

Access system
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Authority level

Accept

compareAccept

input data

error

 
 

Figure 5.12 Level 1 DFD of security 

 

The level 1 DFD of warehouse management is shown in Figure 5.13. It show 

warehouse data process in receiving, picking, returning goods, moving, location 

setting and account management. 
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Figure 5.13 Level 1 DFD of warehouse management 
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5.1.4 A Database Design of Warehouse Management System 

 The focuses of database design will support warehouse operations and 

objectives. WMS making sure that it would meet user and system requirements. An 

Entity-Relationship (E-R) diagram is used for represent the representation of 

structured data. The complete normalized E-R diagram is shown in figure 5.14 and 

data dictionary is shown in Appendix A. 

 

 
 

Figure 5.14 ER-Diagram of warehouse management system 
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5.1.5 User Interface Design 

 The part of users has 3 parts: administrator, operation and management 

user. The user interface will use a client-server application for administrator and 

operational user and web-based application for management user.  

 In the standard WMS screen including tree menu, list of pending form, 

graph to show the capacity of space by block. 

 

 
Figure 5.15 Standard WMS Screen 

 

 

 5.1.5.1 Main Menu 

 Main menu screen is showing the configuration, operation, report, 

search, user security, import data, location management and product information. 

Under the configuration menu is used for supporting configuration goods receiving, 

goods status, cause of goods damage, cause of remaking and fast moving. Under the 

operation menu is used for supporting receiving, picking, moving, returning, repairing 

goods. Report menu are showing summary reports and daily operation reports. Search 

menu is used for supporting goods searching on the condition of material number. 

User security menu is used for supporting account setting and authorization. Import 

data menu is used for supporting transfer daily SAP transaction data to WMS 

database. Location menu is used for supporting location management. Product 

information is used for supporting update description of products. 
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 5.1.5.2 Part of administrator users 

 This feature is designed for supporting the configuration functions. 

Administrator can prepare location, setting goods description and account 

management. It is explained as follows: 

 Location management screen support creates block setting zone and 

the shape of block. In the line of block is setting length (meter), line type. It can 

enable or disable to use the line. 

 

 

 
Figure 5.16 Location Management Screen  

  

 Goods management screen support to change the overlapping of goods 

that is not in the current warehouse. 

 

 

 

 
 

Figure 5.17 Goods Information Management Screen 
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 Account management screen is designed for supporting in the adding, 

editing, deleting user account and authorizing user level. 

 

 
Figure 5.18 Account Management Screen 

 

 5.1.5.3 Part of operational users 

 This feature is designed for supporting warehouse operation to make it 

easy for receiving, put-away, picking and search location. It is explained as follows: 

 The goods receiving screen is used for the supporting domestic and 

export goods including reams and rolls paper. It can show line space and goods in 

line. 

 
Figure 5.19 Goods Receiving Screen 
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 Picking and shipping screen is used for supporting manual and 

automatic selecting goods by material number. It will track forklift driver and truck 

number. 

  
Figure 5.20 Picking and Shipping Screen 

   

 Move and relocation screen is showing the goods in warehouse 

including capacity of space. It can hold, enable, disable goods in line. 

 

 
Figure 5.21 Move and relocation Screen 
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 5.1.5.4 Part of management users 

 This feature is designed for commentating the on warehouse operation 

and annual reports. 

 

 
Figure 5.22 Summary Report Screen 

 

5.1.6 Architecture of the new system 

  
 

Figure 5.23 Architecture of the new system 
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         WMS has 3 applications to support warehouse staff. 1) Location management 

support warehouse location and setting line. It makes new blocks and slide line in a 

block on line by meters. Staff is setting type of lane include normal, slow move, fast, 

damage. 2) Warehouse operation management support the operation of warehouse 

include receiving, warehouse checking and relocation, picking goods, customer return 

goods, warehouse return goods to production, search and report. In the receiving and 

picking goods, it import data on PLS database and WHH database. Warehouse 

operation management will import data in the operation of production to warehouse 

on production server. It connects WHH database on warehouse server for importing 

data in the operation of delivery and transportation. Customer returning records only 

transaction into the warehouse and return to production. It does not show location of 

lane but it shows only living zone. 3) Warehouse website summary report supports 

summary report of warehouse in daily comparison report, slow moving report and 

summary inventory report. It can see on handheld or laptop with wireless. WMS will 

keep transaction in WHDB database on warehouse server. It does not transfer data to 

SAP system because SAP client application will transfer data from warehouse server 

and production server to SAP system. 

 

5.2 System Development 

 The development of new system has 3 parts: Database management, WMS 

Application and WMS website according to the design of the new system. 

 Database management is designed base on MSSQL Server 2000. It has 3 

server to connect (PLS, WHH, WHDB) that WHDB is a main database. The PLS and 

WHH have read only data. WHDB will be tracking operation transactions, PLS 

selects goods for receive to warehouse and WHH selects goods for picking and 

shipping. WMS application development is base on Delphi 2007 and PHP language. 

WMS website shows result of operation, summary, and display capacity of warehouse 

by graph. 
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5.3 System implementation and testing 

 

 5.3.1 System Testing 

 Testing of the new system contains two techniques: system verification and 

validation. 

   5.3.1.1 System Verification 

   System verification is a process of ensuring the accuracy of each WMS 

functions. First, unit testing is the test of transact-SQL statement in the user interface 

and the accuracy of space calculation in each operation. In testing the accuracy of 

space calculation, the system would check the result from real product and real 

location to compare the number of product in line of the warehouse and WMS.  
 

   5.3.1.2 System Validation 

   System validation is a process of acceptant testing by presenting the 

WMS demonstration to the officers and asking them to use that demo. All functions 

pass in the acceptant criterions, which are user requirements and response time. 

 

 5.3.2 System Implementation 

  This phase is the windows server setting up including MSSQL Server for 

database server and IIS with PHP for web server together. In the next, create the table, 

set security into server and install web application file in virtual path. WMS must be 

installed in the client computer and connect by connection.ini file. Our system 

prototype is developed under the following environments. 

 

   5.3.1.1 Hardware Specification 

 

  Web and Database Server  

CPU    : Intel 2x Xeon CPU 3GHz or greater  

Main Memory : 1 GB or greater 

Hard Disk  : 40 GB RAID 5 

Monitor  : SVGA 

Network Adaptor : 1 GB Transfer 
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  Coding and Client Testing 

CPU    : Pentium IV 3.0 GHz 

Main Memory : 512 MB 

Hard Disk  : 40 GB 

Monitor  : SVGA 

Network Adaptor : 1 GB Transfer 

 

   5.3.1.2 Software Specification 

 Server 

Operating System: Microsoft Windows 2000 Server 

DBMS : MS-SQL 2000 

Web Server : IIS 5 

Server Side Scripting: PHP 4.4.4 

 

  Development 

Operating System  : Microsoft Windows XP 

Programming Language : Delphi 2007 Developer 

Editor   : Crimson Editor 3.51 

Web Browser  : Microsoft Internet Explorer 6 

Database Client tools  : Enterprise Manager, 

  Query Analyzer 

 

  Client 

Operating System : Microsoft Windows XP 

    Web Browser : Microsoft Internet Explorer 6  

 

  5.3.3 System Evaluation 

 The main objective of evaluating the system is to collect the opinions from 

officers using WMS Application. The questionnaire contained 2 parts: profile and 

opinions of evaluators as shown in Appendix B, which are used for gathering the 

information which evaluated into 5  levels: Strongly Agree, Agree, Undecided, 

Disagree, Strongly disagree. There are five evaluators from users who are using 
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WMS. The decoding criteria value for evaluation is shown in Table 5.1. The result of 

system evaluation is shown in Table 5.2 - 5.3 and can be summarized as follows. 

 

Table 5.1 The decoding criteria value for evaluation 

Domain value Meaning 

1.00 – 1.50 Strongly disagree opinion 

1.51 – 2.50 Disagree opinion 

2.51 – 3.50 Undecided opinion 

3.51 – 4.50 Agree opinion 

4.51 – 5.00 Strongly agree opinion 

 

Table 5.2 Questionnaire results from users using WMS 

Question Strongly 

Agree 

 (%) 

Agree 

 (%) 

Undecided  

(%) 

 

Disagree  

(%) 

 

Strongly 

Disagree 

(%) 

1. Opinion about GUI      

1.1 Format of screen 

presentation and position of 

composition on application. 

20 40 40 - - 

1.2 Appropriate of input screen 20 80 - - - 

1.3 Appropriate background 

and text color 

- 100 - - - 

1.4 Appropriate menu position 40 20 40 - - 

1.5 Appropriate of warehouse 

image 

- 80 20 - - 

Section Summary 16 64 20 - - 

2. Opinion about application 

system 

     

2.1 Suitability of current 

system 

20 80 - - - 

2.2 Step and instruction of 

current system 

- 60 40 - - 
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2.3 Convenience and rapidness 

of search data 

40 20 40 - - 

2.4 Clearness to shown 

location of product 

20 80 - - - 

2.5 Clearness Information / 

document presentation 

- 60 40 - - 

2.6 Correctness of current 

system 

20 80 - - - 

2.7 User friendly 40 60 - - - 

2.8 Rapidness and usefulness 

of report 

20 80 - - - 

Section Summary 20 65 15 - - 

3. Opinion about system 

benefits 

     

3.1 Reduction of receiving and 

picking operation 

20 80 - - - 

3.2 Reduction of checking 

stock 

20 80 - - - 

3.3 Decrement step in current 

system 

20 80 - - - 

3.4 Reduction error of 

receiving and picking 

operation 

40 60 - - - 

Section Summary 25 75 - - - 

Total result of WMS 20.34 68.00 11.67 - - 
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Table 5.3 Questionnaire results from users using WMS (Continue) 

 

Question Mean Satisfied 

Values 

1. Opinion about GUI   

1.1 Format of screen presentation and position of 

composition on application. 

3.8 Satisfied 

1.2 Appropriate of input screen 4.2 Satisfied 

1.3 Appropriate background and text color 4.0 Satisfied 

1.4 Appropriate menu position 4.0 Satisfied 

1.5 Appropriate of warehouse image 3.8 Satisfied 

2. Opinion about application system   

2.1 Suitability of current system 4.2 Satisfied 

2.2 Step and instruction of current system 3.6 Satisfied 

2.3 Convenience and rapidness of search data 4.0 Satisfied 

2.4 Clearness to shown location of product 4.2 Satisfied 

2.5 Clearness Information / document presentation 3.6 Satisfied 

2.6 Correctness of current system 4.2 Satisfied 

2.7 User friendly 4.4 Satisfied 

2.8 Rapidness and usefulness of report 4.2 Satisfied 

3. Opinion about system benefits   

3.1 Reduction of receiving and picking operation 4.2 Satisfied 

3.2 Reduction of checking stock 4.2 Satisfied 

3.3 Decrement step in current system 4.2 Satisfied 

3.4 Reduction error of receiving and picking operation 4.4 Satisfied 

Total result of WMS 4.0 Satisfied 

 

 According to Table 5.2 – 5.3, the opinion about Graphic User Interface (GUI), 

16% of the users are strongly satisfied, 64% of the users are satisfied, 20% of the 

users are undecided satisfied.  

 Result of the opinion about Application System, 20% of the users are strongly 

satisfied, 65% of the users are satisfied, 15% of the users are undecided satisfied. 
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 Result of the opinion about System benefits, 25% of the users are strongly 

satisfied, 75% of the users are satisfied. 

 The total result of evaluation of warehouse management system (WMS)  

shows that 20.34% of the users feel strongly satisfied, 68% of the users feel satisfied 

and 11.67% of the users feel undecided satisfied. The mean shows that there are 4.0 

users satisfy the WMS. 

 

5.4 Maintenance of the New System 

 To maintain the WMS continually, having a developer team is necessary. The 

officers at computer section work as administrators. Their tasks are setting the 

location and user to use WMS. 

 

 

 

 

 



Fa
c.

 o
f G

ra
d.

 S
tu

di
es

, M
ah

id
ol

 U
ni

v.
 

 
M

.S
c.

 (T
ec

h.
 o

f I
nf

o.
 S

ys
. M

an
ag

em
en

t) 
/ 

81

5.
5 

C
om

pa
ri

so
n 

of
 c

ur
re

nt
 sy

st
em

 w
ith

 n
ew

 sy
st

em
 

 

O
pe

ra
tio

n
C

ur
re

nt
 

N
ew

 
M

is
si

ng
 

Pr
ob

le
m

 to
 A

dd
re

ss
 

D
ai

ly
 S

to
ck

 C
he

ck
in

g 
  

  
  

  
1.

 W
al

k 
to

 c
he

ck
 th

e 
st

oc
k 

at
 7

-9
 a

m
. E

ve
ry

da
y 

1.
 W

al
k 

on
ly

 c
om

pa
rin

g 
an

 
er

ro
r c

as
e 

1.
 S

ta
ff

 sp
en

d 
1-

2 
ho

ur
s 

fo
r w

ar
eh

ou
se

 c
he

ck
in

g 
1.

 A
ut

o 
ch

ec
ki

ng
 e

rr
or

 

  
2.

 C
om

pa
re

 th
e 

ba
la

nc
e 

of
 

st
oc

k 
in

 w
ar

eh
ou

se
 w

ith
 

SA
P 

by
 re

po
rt 

2.
 Im

po
rt 

SA
P 

da
ta

 a
nd

 
co

m
pa

re
 W

M
S 

da
ta

 w
ith

 
er

ro
r r

ep
or

t 

2.
 D

ou
bl

e 
ch

ec
k 

2.
 B

ui
ld

 Im
po

rti
ng

 d
at

a 

  
3.

 M
ov

e 
B

ro
ke

n 
or

 
re

lo
ca

tio
n 

by
 st

af
f 

de
ci

si
on

 b
y 

w
al

k 

3.
 H

av
e 

re
lo

ca
tio

n 
la

yo
ut

 
pl

an
ni

ng
  

3.
 L

oc
at

io
n 

sp
ec

ifi
ca

tio
n 

er
ro

r 
3.

 S
up

po
rt 

lo
ca

tio
n 

de
ci

si
on

 a
nd

 la
yo

ut
 re

po
rt 

R
ec

ei
vi

ng
 &

 P
ut

-a
w

ay
 

  
  

  

  
1.

 R
ec

ei
ve

 P
M

#X
 P

ap
er

 
fr

om
 p

ro
du

ct
io

n 
1.

 Im
po

rt 
re

ce
iv

in
g 

da
ta

 
1.

 In
v.

ap
p 

ca
n 

no
t s

ee
 

fr
ee

 sp
ac

e 
th

at
 c

au
se

 th
e 

di
ff

ic
ul

ty
 to

 c
ho

os
e 

lo
ca

tio
n 

de
ci

si
on

 

1.
 W

M
S 

im
po

rt 
re

ce
iv

in
g 

da
ta

 fr
om

 c
ur

re
nt

 sy
st

em
 

  
2.

 Q
ua

nt
ity

 c
he

ck
in

g 
if 

er
ro

r u
pd

at
e 

PM
#X

 
2.

 C
an

 e
di

t q
ua

nt
ity

 d
at

a 
be

fo
re

 c
om

m
itt

in
g 

th
e 

tra
ns

ac
tio

n 

2.
 H

av
in

g 
go

od
s 

se
ar

ch
in

g 
an

d 
ca

ll 
po

si
tio

n 
er

ro
r 

2.
 S

up
po

rti
ng

 lo
ca

tio
n 

de
ci

si
on

 a
nd

 la
yo

ut
 re

po
rt 

  
3.

 F
in

d 
fr

ee
 sp

ac
e 

by
 w

al
k 

an
d 

ch
ec

ki
ng

 re
po

rt 
3.

 S
ho

w
 fr

ee
 sp

ac
e 

an
d 

or
de

r b
y 

pr
io

rit
y 

of
 lo

ca
tio

n 
  

3.
 H

av
in

g 
lo

ca
tio

n 
pl

an
ni

ng
 b

ef
or

e 
m

ov
in

g 
go

od
s 

  
4.

 w
rit

e 
lo

ca
tio

n 
se

nd
 to

 
fo

rk
lif

t d
riv

er
 

4.
 la

yo
ut

 re
po

rt 
fo

r d
riv

er
 

  
  

  
5.

 S
ca

n 
ba

rc
od

e 
5.

 S
ca

n 
ba

rc
od

e 
  

  

Fac. of Grad. Studies, Mahidol Univ.                            M.Sc. (Tech. of Info. Sys. Management) /  81 

 
 



So
m

so
ok

 N
ak

so
ok

 
 

R
es

ul
ts

 / 
82

  
 

 
 

 
O

pe
ra

tio
n

O
ld

 
N

ew
 

M
is

si
ng

 
Pr

ob
le

m
 to

 A
dd

re
ss

 

Pi
ck

in
g 

&
 S

hi
pp

in
g 

  
  

  

  
1.

 R
ec

ei
ve

 p
ic

ki
ng

 li
st

 
1.

 Im
po

rt 
pu

rc
ha

se
 o

rd
er

 
da

ta
 

1.
 D

iff
ic

ul
t s

ea
rc

hi
ng

 a
nd

 
ha

vi
ng

 e
rr

or
 in

 th
e 

ca
lli

ng
 

lo
ca

tio
n 

1.
 W

M
S 

im
po

rt 
pu

rc
ha

se
 

or
de

r d
at

a 
fr

om
 c

ur
re

nt
 

sy
st

em
 

  
2.

 F
in

d 
lo

ca
tio

n 
in

 
in

ve
nt

or
y 

re
po

rt 
an

d 
w

rit
e 

in
 P

ic
ki

ng
 li

st
 

2.
 D

et
ec

t S
K

U
s a

nd
 se

le
ct

 
ol

d 
Lo

ts
 in

 w
ar

eh
ou

se
 

2.
 D

ou
bl

e 
pi

ck
in

g 
as

 th
e 

in
cr

ea
si

ng
 p

ic
ki

ng
 ti

m
e 

 
2.

 A
ut

o 
de

te
ct

 S
K

U
s a

nd
 

lo
ca

tio
n 

  
3.

 S
en

d 
pi

ck
in

g 
lis

t t
o 

fo
rk

lif
t d

riv
er

 
3.

 L
ay

ou
t r

ep
or

t f
or

 fo
rk

lif
t 

dr
iv

er
 

3.
 P

ic
ki

ng
 w

ro
ng

 p
ro

du
ct

 
3.

 S
up

po
rt 

pi
ck

in
g 

tim
e 

re
co

rd
er

 
  

4.
 S

ca
n 

ba
rc

od
e 

an
d 

lo
ad

in
g 

to
 tr

uc
k 

4.
 S

ca
n 

ba
rc

od
e 

an
d 

lo
ad

in
g 

4.
 D

el
iv

er
y 

la
te

  
  

C
us

to
m

er
 r

et
ur

n 
to

 w
ar

eh
ou

se
 

  
  

  

  
1.

 R
ec

ei
ve

 re
tu

rn
in

g 
do

cu
m

en
t f

ro
m

 c
us

to
m

er
 

an
d 

di
st

rib
ut

or
 

1.
 R

ec
ei

ve
 re

tu
rn

in
g 

do
cu

m
en

t f
ro

m
 c

us
to

m
er

 
an

d 
di

st
rib

ut
or

 

1.
 D

iff
ic

ul
t s

ea
rc

hi
ng

 a
nd

 
ha

vi
ng

 e
rr

or
 in

 th
e 

ca
lli

ng
 

lo
ca

tio
n 

1.
 A

ut
o 

de
te

ct
 lo

ca
tio

n 

  
2.

 C
he

ck
in

g 
G

oo
ds

 
2.

 C
he

ck
in

g 
G

oo
ds

 
  

 

  
3.

 H
an

d 
w

rit
in

g 
in

 G
oo

ds
 

co
nt

ro
ls

 re
po

rt 
3.

 In
pu

t r
et

ur
ni

ng
 g

oo
ds

 
de

sc
rip

tio
n 

in
 W

M
S 

  
  

  
4.

 F
in

d 
lo

ca
tio

n 
in

 
in

ve
nt

or
y 

re
po

rt 
an

d 
m

ov
e 

to
 d

am
ag

ed
 z

on
e 

4.
 A

ut
o 

lo
ca

tio
n 

sp
ec

ifi
ca

tio
n 

to
 d

am
ag

ed
 

zo
ne

 

  
  

 
 

   

 

Somsook Naksook                                                                                                                           Results / 82 



Fa
c.

 o
f G

ra
d.

 S
tu

di
es

, M
ah

id
ol

 U
ni

v.
 

 
M

.S
c.

 (T
ec

h.
 o

f I
nf

o.
 S

ys
. M

an
ag

em
en

t) 
/ 

83

 
 

 
 

O
pe

ra
tio

n
O

ld
 

N
ew

 
M

is
si

ng
 

Pr
ob

le
m

 to
 A

dd
re

ss
 

R
et

ur
n 

to
 p

ro
du

ct
io

n 
  

  
  

  
1.

 S
ta

ff
 c

he
ck

 g
oo

ds
 in

 
da

m
ag

e 
zo

ne
 

1.
 S

ta
ff

 c
he

ck
 g

oo
ds

 in
 

da
m

ag
e 

zo
ne

 
1.

 C
an

 n
ot

 tr
ac

k 
st

at
us

 o
f 

go
od

s 
1.

 S
up

po
rt 

go
od

s 
se

ar
ch

in
g,

 sh
ow

 st
at

us
 

an
d 

lo
ca

tio
n 

  
2.

 H
an

d 
w

rit
e 

go
od

s 
re

pa
ir 

re
po

rt 
2.

 In
pu

t g
oo

ds
 re

pa
ir 

de
sc

rip
tio

n 
in

 W
M

S 
  

  

  
3.

 M
ov

e 
to

 p
ro

du
ct

io
n 

 
  

  

In
ve

nt
or

y 
A

pp
lic

at
io

n 
  

  
  

  
1.

 In
v.

ap
p 

in
pu

t d
at

a 
by

 
ke

y 
in

. 
1.

 W
M

S 
im

po
rti

ng
 d

at
a 

by
 

PL
S,

W
H

H
 D

at
ab

as
e 

1.
 U

na
bl

e 
to

 tr
an

sf
er

 d
at

a 
fr

om
 e

xi
st

 sy
st

em
 a

nd
 

da
ta

 c
on

fli
ct

 b
et

w
ee

n 
SA

P 
re

po
rt.

 

1.
 W

M
S 

re
pl

ac
e 

In
ve

nt
or

y 
ap

pl
ic

at
io

n 

  
2.

 In
v.

ap
p 

ha
s o

nl
y 

la
yo

ut
 

re
po

rt 
2.

 S
up

po
rt 

lo
ca

tio
n 

de
ci

si
on

 
2.

 U
na

bl
e 

sh
ow

 fr
ee

 
sp

ac
e 

2.
 W

M
S 

su
pp

or
t l

oc
at

io
n 

de
ci

si
on

 in
 re

al
 ti

m
e 

  
3.

 S
ta

ff
 u

pd
at

e 
st

oc
k 

da
ta

 
at

 n
ig

ht
 

3.
 R

ea
l t

im
e 

lo
ca

tio
n 

3.
 U

na
bl

e 
sh

ow
 

hi
st

or
ic

al
 d

at
a 

3.
 S

ho
w

 h
is

to
ric

al
 d

at
a 

on
 

se
ar

ch
in

g 
an

d 
w

eb
si

te
 

  
  

4.
 H

av
e 

hi
st

or
ic

al
 re

po
rt 

4.
 U

na
bl

e 
sh

ow
 st

at
is

tic
 

re
po

rt 
4.

 S
ho

w
 st

at
is

tic
 o

n 
w

eb
si

te
 

  
  

5.
 H

av
e 

St
at

is
tic

 re
po

rt 
  

 

  

Fac. of Grad. Studies, Mahidol Univ.                                        M.Sc. (Tech. of Info. Sys. Management) / 83 



Somsook Naksook  Discussion / 
 

 

84

 

CHAPTER VI 

DISCUSSION 

 

 
 At the present, WMS is essential for management because it can support 

operation and solve problems. This application will succeed in the objectives. 

Moreover, User will accept new changes and satisfy to use it. 

 

6.1 Problems During Development 

 The problems during development of the warehouse management system have 

2 parts in the step of location measurement and the program installation. 

1. From the gathering data, user have problems of location requirements and 

conditions as follows: 

• The phase of map screen can not slide the lines in block for 

showing the location of warehouse because it has the flexible 

degree; 45, 55, 60 90, 180. The system can not calculate correctly 

slide line in block. 

• It has special side style in fish bond. From the gathering data has 

four styles including left, right, vertical and horizontal. 

• The products have two SKUs in the line. It has gap about 1 pallet. 

All problems can be solved by cancellation the map to show the location 

and density of warehouse. This will make graph to show the percentile of 

space in 1 block. 

2. In the test phase, having to wait authorization from the ITONE company to 

access servers. 

3. Network is slow so the system is not smooth. 

4. In the operation of receiving and picking the special products, there is no 

special product data in the database. This problem can be solved by special 

way to input data for process operation. 
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6.2 Tools in the Development 

 The system development life cycle (SDLC) is the framework of this research. 

Microsoft SQL Server 2000 is used for creating the system database. The visual-

programming language, Borland Delphi 7.0 is used to develop the application because 

it has less system requirements, which is appropriate to the current computer 

specification. Web base technology is used for developing in to the map of WMS and 

summary report. It is easy to connect and show report.  

 

6.3 Advantages 

 The advantages of the WMS are found and discussed as follow: 

 - The WMS can support location decision for operation and reduce time for 

decision making to choose the location. 

 - The WMS is client/ server architecture. User can use the system from any 

client in local area network. 

 - The WMS automatically select location for picking and shipping. 

 - Product checking can be done accurately and quickly. 

 - The WMS can supports many reports. 

 - Staff can forecast stock controlling. 

 

6.4 Disadvantages 

 - The WMS can not show map location and not see the goods density. 

 - The WMS tracking is not smooth because the main data have conflict in 

customer order number. It can not compare between receiving and picking operation. 

Staff must use the manual for comparing data. 
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CHAPTER VII 

CONCLUSION AND RECOMMENDATION 

 

 
7.1 Conclusion 

 

 The warehouse management system (WMS) for paper manufacturer is an 

application for tracking and deciding warehouse location of Thai Paper Company. 

The objective of WMS development is to serve the operation functions, i.e. 

Receiving, Picking, Relocation & moving, Returning and Repair. 

 The System Development Life Cycle (SDLC) is used as the basic of research 

methodology. Microsoft SQL Server 2000 RDBMS is used for creating the system 

database and collecting stored procedures. In regard of the visual-programming 

language, Borland Delphi 2007 and PHP are used to develop WMS application. 

Moreover, application will be tested by programmer and staff for system test. 

 The result of development is the WMS application, which provides better 

operation and management for a paper manufacturer business. This application can 

replace the old-application. It is a link of other database of warehouse. It can help the 

warehouse staff decreasing the operation time. Users accept the new changes and 

satisfy to use it. Thus the objective of the research is completed. 

 

7.2 Recommendation 

 To increase the usefulness of the warehouse management system (WMS), the 

recommendations for further development are as follows: 

 7.2.1. WMS system should be merged the system in SAP, PLS, WHH 

together. 

 7.2.2. WMS system should be improved to be able to calculate automatically 

in receiving location. 

 7.2.3. WMS system should be improved the location suggestion. 
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 7.2.4. WMS data can summarize goods report and support the management 

information system. 

 7.2.5. The WMS system should be improved to direct connection with SAP. 

 7.2.6. WMS data and Production data should be a real time transaction. 
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APPENDIX B 

 แบบสอบถามความคิดเห็นสําหรับผูใช  ระบบการจัดการคลังสินคา  
 

คําชี้แจง  แบบประเมินผลการใชงานระบบการจัดการคลังสินคา มีวัตถุประสงคในการสอบถามความคิดเห็นของ
ผูใชเพื่อนําไปประเมินประสิทธิภาพของระบบ และทําการปรับปรุงแกไขใหเหมาะสมตอไป 
สวนที่ 1 : ขอมูลของผูตอบแบบสอบถาม 
 1.1 เพศ   [ ] ชาย  [ ] หญิง 
 1.2 ปฏิบัติงานตําแหนง........................................................................ 
สวนที่ 2 : ความคิดเห็นจากการใชระบบการจัดการคลังสินคา  
โปรดทําเครื่องหมาย  ในชองวางที่ตรงกับความคิดเห็น 

ขอคําถาม 
เห็น
ดวย

อยางยิ่ง 

เห็น
ดวย 

เฉยๆ ไมเห็น
ดวย 

ไมเห็น
ดวย

อยางยิ่ง
1. ความคิดเห็นเกี่ยวกับการออกแบบระบบ      

1.1 ความเหมาะสมของรูปแบบหนาจอ การจัดตําแหนงสวน    
ตางๆ บนหนาจอ 

     

1.2  ความเหมาะสมของการปอนขอมูลบนหนาจอมีความชัดเจน      

1.3  ความเหมาะสมของสีพ้ืนหนาจอ ตัวอักษรและปุมตางๆ      

1.4  ความเหมาะสมของเมนูการใชงาน      

1.5  ความเหมาะสมของการแสดงภาพคลังสินคา      

2. ความคิดเห็นเกี่ยวกับการทํางานของระบบ      

2.1   ความสอดคลองกับระบบงานปจจุบัน      

2.2  ขั้นตอนและวิธีการใชงานของระบบ      

2.3   ความสะดวกรวดเร็วในการคนหาสินคา      

2.4   แสดงสถานที่ต้ังของสินคาไดอยางชัดเจน ถูกตอง      

2.5   การนําเสนอขอมูล และเอกสาร มีความชัดเจน      

2.6   การทํางานของระบบมีความถูกตอง      

2.7  ระบบใชงานงาย      

2.8  ออกรายงานไดอยางรวดเร็ว ตรงความตองการ      
3. ความคิดเห็นเกี่ยวกับประโยชนท่ีไดรับจากระบบ      

3.1  ลดเวลาในการนําสินคา เขา-ออก คลัง      
3.2  ลดเวลาการตรวจสอบคลังสินคา      
3.3  การลดขั้นตอนการทํางานในระบบงานปจจุบัน      
3.4  การลดความผิดพลาดในการจัดเก็บ-หยิบสนิคา      
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APPENDIX C 

 
 

USER DOCUMENTATION 

คูมือการใชงานระบบการจัดการคลังสนิคา กรณีศึกษาบริษัทผลิตภณัฑกระดาษไทย จํากัด 

 
 

หนาจอเขาสูระบบ 
 จากรูปที่ ผูใชจะตองกรอกขอมูล Username และ Password ที่ไดรับในชอง Username และ 
Password 
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สวนประกอบของโปรแกรม 
 เมื่อผูใชทําการ Login เขาสูระบบมาแลวจะพบหนาจอหลักซึ่งประกอบดวย 3 สวนหลัก 

 

 
 

1. เมนูหลัก 
2. รายการสินคาที่คางในระบบ 
3. รายการสินคาภายในคลังสินคาทั้งหมด และกราฟแสดงสัดสวนของสินคาภายในคลังสินคา 

 
เมนูหลัก 
 เมนูหลักในระบบการจัดการคลังสินคา ซึ่งประกอบไปดวย 
  

1.  Config เปนการกําหนดรายละเอียดขอมูลเบื้องตน ประกอบดวย 
- รับคืนจาก 
- สภาพสินคา 
- สาเหตุ 
- สงปรับปรุงเพื่อ 
- Fast Moving 

 
2. Operation เปนกระบวนการทํางานหลักของระบบฯ ประกอบดวย 

- Receive 
- Picking 
- Move 
- Return 
- Repair 

 
 

1 

2 

3 
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3. Report เปนการพิมพรายงานสรุปสินคาในคลัง และสถานที่ต้ังสินคาตางๆ 
4. Search เปนการคนหาสินคาจาก รหัสสินคา, สถานที่ต้ัง, ... 
5. User Security กําหนดสิทธิการใชงานของระบบฯ 
6. Import Data เปนการดึงขอมูลจากระบบ SAP เพื่อนํามาทําการเปรียบเทียบสินคาในคลัง 
7. Location เปนสวนของการจัดการพื้นที่ในคลังสินคา 
8. Product Information รายละเอียดสินคาที่อยูในคลัง 

 
 
Configuration Menu 
 
 เปนการกําหนดรายละเอียดการรับคืนจาก, สภาพสินคา, สาเหตุ, สงปรับปรุงเพื่อ โดยทั้งหมดนี้จะ
รวมอยูในแถบเมนู Configuration 

 
 

 
1. เพิ่มรายละเอียดการรับคืนสินคาจาก โดยคลิกที่ New หลังจากนั้นใสขอมูลในชอง แลวคลิก 

Save เพื่อทําการบันทึกขอมูล 
 

 
 

 
2. หากตองการลบขอมูลใหเลือกรายการที่ตองการลบ แลวคลิก Delete เพื่อทําการลบรายการ 

 3. ในสวนของสภาพสินคา, สาเหตุของความเสียหาย, การสงปรับปรุงเพื่อ มีขั้นตอนเหมือนกัน  
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Fast Moving Setting เปนการกําหนดสินคาที่มีการเขา-ออก บอยครั้ง ซึ่งสามารถตั้งคาโดยใสรหัสสินคา
แลวทําการคลิกปุม IN เพื่อนําสินคาเขาสู Fast moving zone และทําการเลือกสินคาแลวคลิกปุม OUT เพื่อ
ยกเลิกสินคา 
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Operations 
  

Receive: เปนขั้นตอนการรับสินคาจากฝายผลิตเขาสูคลังสินคา ในการนําสินคาเขาคลังตามขั้นตอน
ดังนี้ 

 

 
 
1. เลือกวันที่นําสินคาเขาคลัง เลือกปุมตรวจสอบ เพื่อทําการ list รายการสินคาที่จะนําเขาคลัง ซึ่งใน

รายการสินคาจะแยกออกแบง Domestic กับ Export รายการที่เปนรีมจะแสดงในรูป  
a.   มีรายการสินคาชนิดรีมในฐานขอมูล 
b.  ยังไมไดมีการตั้งคารายการสินคาชนิดรีม 
c.  มีรายการสินคาชนิดมวนในฐานขอมูล 
d.  ยังไมไดมีการตั้งคาสินคาชนิดมวน 
สามารถดูรายละเอียดสินคาไดโดยเลือกสินคา แลวคลิ๊กปุมดูสินคา 

2. ทําการเลือกพื้นที่เพื่อวางสินคาในแถบแสดงพื้นที่ในคลังสินคา ซึ่งจะแบงตามโซนของคลังสินคา 
แลวคลิ๊กปุมรับสินคาเขาคลัง ซึ่งจะปรากฏเปนแถบสีเหลืองทางดานลาง (สวนแถบสีขาวจะเปน
สินคาที่มีในแถว) หากทําการเลือกสินคาผิดใหคลิ๊กลบออกจากแถว 
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3. กรณีที่มีการนําสินคาเขาในกรณีพิเศษ ใหคลิ๊กที่ปุมเพิ่มสินคานําเขา  จะปรากฎหนาจอเพิ่มสินคา
และจํานวนที่นําเขาคลังสินคาดวยตนเอง โดยไมตองผานการยิงบารโคดหลังจากนั้นรายการที่ทํา
การต้ังคาจะมาปรากฎในรายงานนําสินคาเขาคลัง และดําเนินการตอไป 

 

 
 
4. ทําการบันทึกรายการทั้งหมด เมื่อนําสินคาเขาครบแลว 
5. ทําการ Print Layout โดยการคลิ๊กขวาในรายงานแลวเลือก Print เพื่อใหคนขับตอไป 
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6. หลังจากที่ไดทําการเคลื่อนยายเสร็จแลวใหมาคล๊ิก Submit Transaction ที่ จะเปดหนาที่เลือก
สินคาเขาไวมาใหเรา commit Transaction เพื่อจบ Transaction 

 

 
 

Picking การจัดสงสินคา 
 
1. เมื่อไดรับใบตั้งสินคาใหทําการระบุเลขที่ D/P, ทะเบียนรถ/เบอรตูสินคา, ผูจัดสินคา 
2. ทําการเลือกคนหาสินคาที่จะจัดสงจากเลขที่ D/P 
3. เมื่อไดรายการสินคาในใบตั้งสินคาแลว ก็ใหเลือกแถวที่ตองการนําสินคาออกโดยผูใชสามารถ

เลือกไดทั้งแบบอัตโนมัติ คือใหระบบทําการเลือกที่ต้ังของสินคาเอง หรือเลือกที่ต้ังของสินคาดวย
ตนเอง รายการสินคาพรอมสถานที่ต้ังของสินคาจะถูกแสดงในดานลาง 
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4. หากรายการที่เลือกมีขอผิดพลาดใหคลิกปุมทําการแกไข เพื่อทําการแกไขตอไป 
 

 
 
 

5. ในกรณีไมพบสินคานําออก หรือมีการนําสินคาออกในกรณีพิเศษ สามารถนําสินคาออกไดเองโดย
คลิ๊ก Manual Shipping เพื่อทําการเลือกสินคาและจํานวนที่จะนําออกจากคลัง 

 

 
 

6. เมื่อทําการเลือกสินคาครบคลิ๊ก Save-Lock location เพื่อทําการ Lock และ คลิ๊ก Print 
Layout ตอไป 

7. เมื่อต้ังสินคาเรียบรอยตองทําการ Commit Transaction เหมือนฝงรับสินคา 
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Move การเคลื่อนยายสินคา 

 

 
 
ในสวนของการยายสินคาภายในคลังสินคา จะประกอบไปดวย  

1. การยายสินคา  จากแถวที่มีปริมาณสินคาไมเหมาะสมกับแถว เพื่อเปนการเพิ่ม
พ้ืนที่การใชงานใหมากขึ้น โดยการยายสินคาจะตองเริ่มจาก เลือกสินคาในแถวที่ตองการยายจาก
ทางดานขวามือ ซึ่งจะแสดงเปนโซน และกราฟจะแสดงปริมาณสินคาในแถวนั้นๆ  แลวทําการ
เลือกแถวที่ตองการยายเขาทางดานขวามือ ซึ่งจะแสดงสินคาที่มิอยูในแถวนั้นแถบขวาบนสุด แลว
กดปุมยายสินคา รายการยายสินคาจะไปปรากฏในแถบขวาลาง เมื่อทํารายการเสร็จสิ้น กดปุม
บันทึกการยายสินคา 

2. สินคาเสีย    จากการเคลื่อนยายสินคา จะเปนการนําสินคาในแถวนั้นยายไปที่
โซนสินคาเสีย 

3. การระงับการขายสินคาในแถวนั้นๆ   ใหเลือกแถวที่สินคานั้นตองการระงับ กด
ปุม Hold สินคา เพื่อทํารายการ 

4. ยกเลิกการระงับการขายสินคา   ใหเลือกแถวที่ทําการระงับไว แลวกดปุม 
Enable สินคาเพื่อใหสามารถขายสินคานั้นไดตอไป 
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Return การรับคืนสินคาจากลูกคา 
 ในการรับคืนสินคา จะตองระบุเลขที่ D/P ในการจายสินคา และสาเหตุของการคืนสินคา ซึ่งสินคาที่รับ
คืนมาจะถูกสงไปเก็บไวในโซนสินคาเสีย เพื่อรอการดําเนินการซอมตอไป 
 

 
 
 

Repair (ใบปรับปรุงสภาพกระดาษ) สงสินคาไปปรับปรุงที่ฝายผลิต ซึ่งเปนการนําสินคาที่อยูในโซนสินคาเสีย
มาปรับปรุง ซึ่งจะตองระบุสาเหตุที่สงปรับปรุง, วิธีดําเนินการ และรายละเอียดการดําเนินการ กดปุมเพิ่มรายการ
สงปรับปรุง เพื่อเลือกสินคาที่ตองการสงปรับปรุง แลวกดปุม save 
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หลังจากทํารายการเรียบรอยแลว เมื่อมีการสงสินคาที่ปรับปรุงคืนคลังจะตองทําการ Clear QI 
เพื่อลบรายการสงปรับปรุง 

 
 
 

Report รายงานตางๆ ประกอบดวย 
1. รายงานอายุสินคาในคลังสินคา 
2. current warehouse report by zone 
3. สินคาในพื้นที่สินคาเสีย 
4. สินคาที่ไดทําการระงับไว 
5. รายงานการเปรียบเทียบสินคาระหวาง SAP กับ WMS 
6. รายงานรับสินคาเขาคลัง 
7. รายงานจัดสงสินคา 
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Search คนหาสินคา จะแบงออกเปน 3 สวน 
1. Search by Customer Order 

2. Search by Purchase Order No 

3. Search by Product No 

 

 
 
 
User Security จัดการผูใชระบบ ผูใชระบบจะแบงเปน 3 ระดับ 

1. Administrator: สําหรับควบคุมผูใชระบบ สามารถใชระบบไดทุกสวน 
2. Operation: สามารถใชระบบไดทั้งหมด ยกเวน user management 
3. Worker: สําหรับคนขับรถ 
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Create Account สรางผูใชระบบ จะตองระบุช่ือภาษาไทย, ภาษาอังกฤษ, ตําแหนง, username, 
password, ระดับการใชงาน, user active เพื่ออนุญาติใหใชงาน แลวกดปุม create เพื่อสราง 

 

 
 
 

Change Password เลือกที่ Account ที่ตองการเปลี่ยน Password ระบุ password เกา และ 
password ใหมที่ตองการเปลี่ยน กดปุม Change Password 
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Location สรางพื้นที่ในคลังสินคา ในการกําหนดสถานที่จะแบงออกเปน Block ซึ่งภายในจะมีแถวอยู ซึ่งจะ
มีลักษณะการเอียงคือ เอียงซาย, เอียงขวา, ตรง 90 องศา, กางปลา ซึ่งโปรแกรมจะแสดง ขนาดของพื้นที่ ชนิดของ
พ้ืนที่ 
 

 
 

 
New Block สรางบล็อคเพื่อรองรับแถว ซึ่งจะประกอบดวย ช่ือบล็อค, โซน, ลักษณะของแถว และ

การใชงาน 
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 Create Line in block ในการสรางแถวใน block จะตองเลือกบล็อคที่ตองการสรางแถว กดปุม 
create line และทําการระบุช่ือแถว, ความยาวแถว (เมตร), ประเภทของแถว, สถานะการใชงาน กดปุม create 
line อีกครั้งเพื่อ set แถว 
 

 
 
 

Import Data เปนขั้นตอนการนําขอมูลที่ไดจาก SAP เพื่อนํามาเปรียบเทียบกับขอมูลในระบบ 
1. ทําการเลือก excel file ที่ไดจากการ export ขอมูลจาก sap ที่ตองการ import เขาสูระบบ 
2. กดปุม Transfer data เพื่อทําการโอนถายขอมูล เมื่อทําการโอนขอมูลเรียบรอยแลวจะขึ้น

ขอความ Import complete 
3. เมื่อทําการโอนขอมูลเรียบรอยแลว สามารถเขาไปดูรายงานการเปรียบเทียบขอมูลระหวาง sap กับ 

wms ไดที่เมนู report 
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Product Information เปนสวนของขอมูลสินคาที่อยูในระบบ ซึ่งจะบอกถึงลักษณะของสินคา สัดสวน 
การกองตั้ง  

 
 
 

สามารถทําการแกไขไดหากสินคาชนิดนั้นไมไดมีการกองตั้งในคลังแลว โดยการ double click สินคาที่มี
เครื่องหมายถูก และสามารถแกไขไดเพียงจํานวนการกองตั้ง และลักษณะการวางแบบขาคูเทานั้น 
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