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Abstract

1 A database, also called a data bank, is a usually large collection of related data with minimum redundancy, which is organized especially for rapid search.  The determination has been made that a spare parts database is needed to catalog the spare parts, and later, modules and systems located within the beams division.  This project consists of four objectives:

· Develop an inventory control system that would take advantage of technology by using bar codes and palm devices

· Develop a system that is easy for novices as well as experts

· Develop a system that is robust and error-free

· Set up the database so that in the future others may further the advancements on it for the LINAC modules and systems

Introduction

Before discussing the project, here is an overview of Fermi’s history, commitments, and accomplishments.  2 Fermi National Accelerator Laboratory advances the understanding of the fundamental nature of matter and energy by providing leadership and resources for qualified researchers to conduct basic research at the frontiers of high energy physics and related disciplines.   Fermi is the home of the world’s highest-energy particle accelerator.  The Linear Accelerator, LINAC, is a part of the Beams Division.

My first assigned objective was to surf the web and decipher possible inventory control systems for spare parts using palm devices and bar coding.  The system was to be capable of interfacing with Microsoft Access databases.  Before searching for a system, I asked general questions as to the current inventory situation and storage locations and what were the expectations for the system.  Many of the responses gave me insight as to what specifications I needed to look for.  Other responses led to more questioning.  There was no current inventory process at the start of this project.  Knowledge of what parts and how many parts were in stock was limited.  Most of these problems stem from the fact that there was no “real” designated storage area for spare parts.  Parts were placed throughout the LINAC Gallery and Basement.  The only way to find a particular part was to go searching for it.  Storage was and remains a problem.  It is my understanding that every department has a storage problem when it comes to designating space.

In 1989, there was an attempt to bring a resolution to the problems concerning the spare parts; therefore, this problem has elevated into a bigger problem over the past 12 years.  The proposed system should alleviate the hassles and the problems faced with Fermi’s spare parts inventory for the Beams Division.  At the completion of this project, I anticipate implementing/installing my proposed system.

System Proposal


On Friday, June 15, 2001, my system proposal was presented before the LINAC department.  The Portable Technology Solutions (PTS) Industrial Bar Code System package was my first choice.  This system was chosen for two reasons:

· The system was designed for industrial environments.

· It features the Symbol SPT-1700 palm powered terminal; which was designed for tough environments and it withstands drops of 4 feet to the concrete.

The PTS bar coding system includes Symbol’s SPT-1700 palm, Tracer data collection software, WASP bar code printing software and an Eltron 2722 TLP printer.

SPT-1700 Features


The SPT-1700 palm terminal consists of the following features:

· SPT-1700 8 mb Unit

· Single Slot Cradle

· Power Supply

· Line Cord

· Lithium Ion Battery

· Desktop Software

· Slip Case

· Stylus

The decision was made to use this palm due to its sturdiness to withstand harsh environments, the fact that it could easily fit into one’s pocket, and it is equipped with bar code scanner capabilities.

Portable Technology Solutions Tracer Software Features


The PTS Tracer Software consists of the following features:

· Editable Field Labels

· Imports to any ODBC, Access, Excel, FoxPro, Paradox, or dBase database

· Barcode Enabled, Supports Code 39, Code 128, UCC-128, Code 93, Interleaved 2 of 5, UPC-A, UPC-E, EAN/JAN-8, EAN/JAN-13, Codabar, MSI Plessey, and PostNet Bar Codes

· Search Features

· Custom Data Entry Screen

· Resizable Columns

· Data Entry Flow Control

· Customizable for Varied Tasks

With these features, customizing the Tracer Software is easily accomplished for business applications.

WASP Bar Code Labeler Software Features


The WASP bar code labeling software contains the following features:

· Prints to most popular printers

· Imports data from any ODBC, Access, FoxPro, Paradox, or dBase database

· Imports text files or Excel worksheets

· Serializes labels with auto increment/decrement features

· Imports BMP, TIF, WMF, PCX, DCX, JPG, CMP, PSD, PNG, TGA, EPS, RAS, WPG, and PCT formats

· Resizes and rotates graphics

· Prints the most popular 2D bar codes-PDF-417, MaxiCode, and       Datamatrix (with 2D option)

Printer Selection


Before selecting a printer, I questioned the environment in which the labels would reside.  Would the labels be exposed to heat/light?  Where would the labels be placed?  Are temporary or permanent labels needed?  The answers to these questions were pertinent in the decision as to which type of labels and printers were needed to accomplish the necessary task.  There are two types of label printers to be considered for the system:

· Direct Thermal Label Transfer Printer

· Thermal Label Transfer Printer

What is the difference between the two types of printers?  The direct thermal label transfer printer uses heat activated thermal paper and does not use ribbon.  Over time, these labels turn brown, especially when exposed to heat/light.  They should be used in minimal light environments that do not need a shelf life of more than one year.  Thermal label transfer printers use a carbon ribbon that is heat transferred onto the substrate.  Many colors can be used and the printing is clear, crisp, and durable.  It is excellent for high density bar codes and labels that require longevity.  A thermal label transfer printer has the capability of printing on paper, film, and foil substrates.  

Once I considered the industrial environment and the shelf life for the labels, the decision was made that direct thermal label printers were not an option that would benefit Fermi.  Their shelf life was not a considerable amount of time and the color changes posed possible scanning problems.  The obvious selection was to use the thermal label transfer printer.  The thermal label transfer printer chosen was the Eltron TLP 2722, which is now manufactured by Zebra Technologies:

· It has the option of printing direct thermal labels or thermal labels.

· It prints labels and tags with text, graphics, and a wide range of bar codes

· It is reliable and low maintenance

· It is designed for use in many business applications

· Has a print speed of 2 inches per second

· Has a resolution of 203 dots per inch

· Has a maximum print width of 2.12 inches

· Has a maximum print length of 22.1 inches with memory expansion

· Built to ISO 9001 standards

Data Setup


Members of the LINAC department were asked to forward any fields that were deemed necessary for the spare parts database.  1 A field is a defined area of a storage medium used to record a type of consistent information; these are also attributes for the entities.  Once the fields were submitted, my task was to establish which fields appeared to be indispensable for the database.  Another department meeting was held to conclude if the fields selected were needed, what fields should be discarded, and further suggestions for the database.  The following field names were agreed upon:

· Bar Code Index Number (this will be the primary key)

· Part Name

· Part Number

· Quantity

· Storage Location

· Bin Number

· Component Type

· Description

· Equipment Status

· Manufacturer

· Manufacturer Model Number

· Purchase Date

· Drawing Number

The assessment was also made to link specialized tables inside of Access.  The linked tables include:

· Manufacturer Table

· Modulator Switch Tube Table

· 7835 Power Amplifier Table

· 4616 Driver Table

In order to link these tables, I created special fields within the database that provided a logical path, relationship, for the desired tables.

Software/Hardware Setup


The installation of the WASP software, the PTS Tracer software, and the printer software went as efficient as possible.  The desktop software for the PC and the PTS Tracer software was downloaded from the PTS (Portable Technology Solutions) website.  The SPT-1700 palm setup and the Eltron TLP printer installation took more time.  After setting up the hardware, the task at hand was to get the PC to interface with the palm.  This task is accomplished through hot synchronization through an LPT port and a cradle.

Project Summary


Once the fields for the spare parts database were determined, preparations began for the database.  The database chosen was Microsoft Access 2000 due to its accessibility to everyone on site.  Field names were entered along with their data types, descriptions, field size, and other properties within the design view of Access.  The data to be entered into the database was in the form of EXCEL files that were sent to me electronically.  The database, Access, was analyzed in EXCEL and later imported back into Access.  There were 3,909 records within the database after the imports.  Once the redundant records were deleted, there were 1,788 records remaining. The software is running well and performing as expected.

With this project, my ambition was to:

· Develop an inventory control system that would take advantage of technology by using bar codes and palm devices

· Develop a system that is easy for novices as well as experts

· Develop a system that is robust and error-free

· Set up the database so that in the future others may further the advancements on it for the LINAC modules and systems

The Portable Technology Solutions Industrial Bar Coding System has, in my view, accomplished all of these objectives.
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Data Sheet View
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Design View
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Manufacturer Table
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Relationships
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Modulator Switch Tube Table
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4616 Driver Table
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7835 Power Amplifier Table
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This is the sample screen for the database when it is first opened.  
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This is a sample screen for the actual database in Data Sheet View.  (All fields are not shown)
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This is the sample screen for the database in Design View.
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This is a sample screen for the Manufacturer Table, which is linked to the database.
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This is the sample screen for the Modulator Switch Tube Table, which is one of the tables that are linked to the database itself.
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This is a sample screen of the 4616 Driver Table, which is also linked to the database.
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This is the sample screen for the 7835 Power Amplifier (PA) Table, which is also linked to the database.
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This table shows the relationships formed as a result of the linking of the tables.  For example, the manufacturer table is linked to the bar code table through the manufacturer’s name.  The arrows reveal the direct relationships.
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