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Abstract 

A development effort was initiated within the Oak Ridge metrology commuuity to address the need 
for a more versatile and user friendly tracking database that could be used across the Oak Ridge 
complex. This database, which became known as the Oak'Ridge Calibration Recall Program 
(ORCRP), needed to be diverse enough for use by all three Oak Ridge facilities, as well as the 
seven calibration organizations that support them. Various practical fiulctions drove the initial 
design of the program: (1) accessible by any user at any site through a multi-user interface, (2) real- 
time database that was able to automatically generate e-mail notices of due and overdue measuring 
and test equipment, (3) large memory storage capacity, and (4) extremely fast data access times. In 
addition, the program needed to generate reports on items such as instrument turnaround time, 
workload projections, and laboratory efficiency. Finally, the program should allow the calibration 
intervals to be modified, based on historical data. The developed program meets all of the stated 
requirements and is accessible over a network of computers running Microsoft Windows software. 

Managed by the Lockheed Martin Energy Research Corp. for the U.S. Department of Energy under contract DE- t 

ACO5-96OR22464. 



Introduction 

The Oak Ridge facilities are owned by the Department of Energy (DOE) and managed by 
Lockheed Martin Energy Systems, Inc. (LMES) and Lockheed Martin Energy Research 
Corporation (LMER). LMES and LMER are required by DOE orders, such as DOE Order 
5700.6~~ Total eUarity Managemeed, to have a method for tracking and controlling measuring and 
test equipment (M&TE). The program we had been using for almost five years was written with a 
commercial package no longer supported by the corporation, was very slow, and was extremely 
hard to mod@. Another software package was used to replace the previous one, but more 
problems arose. Finally, a decision was made to contact the Instrumentation and Controls Division 
of Oak Ridge National Laboratory to help with this database and some other problems king 
experienced in the metrology laboratories. 

M e r  determining the program requirements and schedule, the development team began searching 
for a commefcial program. A copy of Fluke's MetTrackm program that came with a model 5700A 
calibrator was purchased and evaluated. The MetTrackm program was a good program, even 
though it was a DOS version. Unfortunately, it did not meet the desired functionality needs, due its 
limited programmability. 

At the same time, another development was starting in Oak Ridge, in which all of the Werent 
calibration groups were discussing consolidation and coordination of metrology hctions across 
the Oak Ridge sites. A committee was formed to brainstorm and decide on a course of action. 
Because this was an informal committee with no formal sponsor, the team decided to rewrite the 
M&TE program in Oak Ridge. We started the effort by attacking the Quality Assurance Standard 
for Control of M&TE, requesting that it be replaced with ANSVNCSL Z-540-1-19942. Of the 13 
items slated for improvement on our agenda was the need to develop a single M&TE tracking 
database for the Oak Ridge complex. The program developed for one of the metrology labs could 
possibly be used by any organization within Lockheed Martin's operation in Oak Ridge. As it 
turned out, a similar move within the Corporate Metrology Committee was underway to look at 
standardization of M&TE tracking databases, and we decided to also work with them on this effort. 

The team wanted a user fiiendly, fairly simple, but highly capable database that could meet the 
needs of the Oak Ridge metrology groups and the Corporate Metrology organizations across the 
country. One thing that facilitates this being accomplished is the adoption of a single standard 
across the corporation. The corporate committee has recommended that 2-540 be adopted 
corporate-wide which is gradually becoming a reality. Until then, it will be difficult to use a 
standardized database. After searching through the various packages supported by our software 
group, comparing the commercial packages, and experimenting with some ideas, we selected 
Microsoft Accessm for Windowsm. The next step was the actual development of the database 
format and incorporation of our needs into the operational program. 

Technical Description 

Beta testing has begun on the new Oak Ridge Calibration Recall Program. The ORCRP is a 32-bit 
graphical user interface (GUI) based caIibration/recali program that operates under Windows 95TM 



or Windows NTTM. The program provides an easy, graphical approach to perform the required 
functions to maintain an on-line, real-time database. The program was written using Microsoft 
Access 7.W and complements the development of an enterprise database3 through the use of 
Microsoft Back Ofice” products. The ORCRP also allows seamless integration with other 
Windows products such as Microsoft Excel-, Microsoft Wordm, and Microsoft Project-. Special 
attention was paid to the workplace environment by providing capabiities that allow the use of 
touch screens and bar-code readers. These features allow the user to easily and quickly enter or 
retrieve data, and they offer better data integrity without the need for additional clerical support. 

When a user first logs on to a computer, Windows NT” authenticates the user name, domain, and 
password. A window (Figure 1) is displayed which notifies the user of a successful logon. 

ORCRP Y $  -4 

Figore 1. Successful Logon willuuw. 

Once the ORCRP is started, the program retrieves the user name and then assigns the appropriate 
access level to the user. Once the Main Menu (Figure 2) is displayed, the command buttons that 
the user may access are enabled, whiIe all others are grayed out and inactive. 

r &are L. main menu winaow. 

From this window the user can select one of several buttons, depending on his or her access level. 
The heart of the ORCRP is the calibration window (Figure 3). Selecting the Calibration button 
displays a second window, which allows the user to perform a new calibration or view previous 
calibrations. 



Selecting the “New Calibration” displays a window that asks for the ID number for the mit mdm 
test 0. Once a valid ID number is entered by keyboard or bar-code reader, the Calibration 
window is displayed. If the ID number is not found, a new window is displayed asking the user if 
he or she would like to enter this new instrument into inventory. 
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The calibration window retrieves inventory information about the UUT. Parameters such as ID 
number, description, manufacturer, model, type of instrument, serial number, status, property 
number, procedure number, and calibration frequency are displayed. Also displayed are the date 
and time and the next calibration due date. The calibration due date can be either a fixed (static) or 
a calculated (dynamic) type. As the form opens, the next calibration due date is calculated. 
Changing the default calibration date (the current date) will automatically change the calibration 
due date unless the UUT is on a k e d  schedule. 

The next part of the screen asks the user to input the calibration parameters, including the job 
number and number of hours to perform the calibration. The badge number is entered 



automatically by the program and may be overwritten. If the out-of-tolerance button is checked by 
the user in the As Found Data box, an exception letter will be printed at the completion of the 
calibration. This letter states that the UUT was out found out of tolerance and asks for the UUT 
custodian's signature. 

The calibration window has space for up to 16 standards to be entered. As each ID number of the 
standard is entered, ORCRP performs an automatic lookup and ensures that the standard is of the 
proper type and within the calibration due date. If discrepancies are found, erzor message@) 
(Figures 4 and 5 )  are displayed; the exceptioIls box is checked, if appropriate; and an exception 
letter questing proper approval is printed at the end of the calibration. 

Figure 4. Standard type error window. Figure 5. Due Date error window. 

The next section in the calibration window is the comments section. This Section is a memo field 
and can contain up to 65,535 characters. A memo field has a variable length and expands only 
when data are entered, thus saving disk resources. 

Below the comments section are two buttons and two link boxes. The first button is the import 
data button that opens the Import File (Figure 6) window, which allows the user to browse and 
select a data file for importing into the database. This imported data file is then stored in the 

FigPrc 6. Import File window. 

database for future reference. The default has been set to select .pm type files, but other file types 
can be selected from the List of File Types. The .pm file type is the printer file type for MS Excel 
that retains tab formatting. Other options include text (.txt) and rich text format (.I@ files. The 
files imported will appear in the large white box below the Import button. When the area is 
selected, scroll bars will appear that will allow the user to page through the data and edit the field if 
necessary. This memo field can also hold up to 65,535 characters. 



Next is the Data Sheet Link box. A double click here automatically opens Microsoft  excel^ to a 
predetermined work sheet. This work sheet brings all the power of Microsoft Excel’s mathematical 
and statistical functions to aid the technician. The technician needs to input only zero, full scale, 
percent accuracy, and “as found” and “as left” information. The program will then automatically 
compute and record variables such as span, high and low limits, percent error, standard deviation, 
for example. A press of a button on the ExcelTM data sheet will automatically save the data in a 
format that can be imported and embedded into the data sheet. Embedded means that ifthe source 
document changes or is lost, the idormation in the calibration form will sti l l  be retained. 

The next control is the Procedure Link area. A double click here automatically opens Microsoft 
Wordm (or other object type) to a predetermined document. This document is linked to the 
calibration form. This means that only the latest revision of the procedure is displayed. Any 
change to the procedure will be reflected in all linked documents. 

The last button in this series is the Previous Calibration button. Clicking here opens the 
Calibration History window (see Figure 7). In this window the user can page through previous 
calibrations. 
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Figure 7. Calibration History window 

After completing the calibration, the user has the option of previewing and printing the calibration 
report, aborting the calibration entry process, or exiting the calibration window. If the user exits 
the calibration, all the information that was entered is saved, and the instrument’s status is 
automatically changed to ready. 



The ORCRP also has a built-in capability for changing the calibration interval based on techniques 
described in the latest publication of National Conference of Standards Laboratories (NCSL) 
document RP-1, E'stablishmnt and A&stment of Calibration Inrervak This Recommended 
Practice (RP) is intended to provide a guide for the establishment and adjustment of calibration 
intervals for equipment subject to periodic calibration. The program currently offers a single 
method but will soon incorporate a l l  methods described in the previously mentioned document. 
This wil l  allow the user to select the method that best fits his or her fbciity requirements. 

Another feature of the ORCRP is the ability to run, view, and print due and overdue reports and 
then automatically e-mail the reports to the customers. A setup screen (see Figure 8) can be 

r that deats with the e-mailing of reports and allows entry of e-mail accessed by the admm&&o 
subject headings and messages that will go before and after the data. The administrator may also 
enter his or her own e-mail address as well as the e-mail addresses of managers who should receive 
copies of the reports. 

. .  



Currently, 24 types of reports and graphs can be viewed and printed. These reports range fiom 
simple inventory listings to complex shop efficiency reports showing the productivity levels of 
each calibration shop. Other graphs show the number of instruments that are currently “In-Shop” 
as seen in Figure 9, or forecast load levels for the upcoming year. 

Figure 9.911 Shop” Graph. 

‘ve level that allows the A general setup screen (see Figure 10) is provided at the 
company name, logo, and facility manager’s name to be entered. These objects are linked to the 
many reports that can be generated by the ORCRP. 

. .  

Figure 10. General Setup window. 



Finally, the program off’ several forms that utilize a query-by-form4 process for searching the 
database. For example, the inventory search form (see Figure 11) allows the user to quickly search 
the entire database for the required information. Many fields allow partial entries or wild card 
characters to locate individual items or groups of records. 
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Conclusions 
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Figure 11. Query-by-form. 

The development team is currently working on other improvements to the program. The first, data 
replication, provides a reliable way to disseminate accurate idormation while improving 
availability throughout the system. Replication allows a user to work with a child database on a 
fixed or portable computer, enter data, and then synchronize and update the parent database. The 
replication process is quick and efficient because only the data that have changed will be updated. 
We are developing a Standard Querying Language (SQL) version of the software. SQL is a client- 
server database management system and will increase the speed and the maximum number of 
concurrent users of the program. The SQL version will allow the program to be moved to the data, 
rather than moving data to the program, thereby reducing the bandwidth of the server connection. 

By using another off-the-shelf product, Allaire’s Cold Fusion*, we are able to access the ORCRP 
database via the Internet. Internet access is an easy way to provide database idormation to anyone 
having access to the World Wide Web and, of course, permission to access this database. This 
hctionality allows for universal compatibility with the program regardless of the type of 
computer used. 

An existing client-server infrastructure can also serve as the backbone to an Intranet’. An Intranet 
is like a small, private, internal Internet. Intranet computing is a natural extension of the client- 
server architecture. Bringing up Web pages can easily be taught to a “non-programmer” and does 



not require additional software. This permits data to be available to Microsoft Windowsm, 
uND(TM, Macintoshm, and any other computer that has access to the World Wide Web. 

The bottom line is that we have been able to use an inexpensive, off-the-shelf application to 
produce an extremely flexible calibration and recall program. The program has fulfilled the 
requirement of getting the job done on a very limited budget. 
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