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IH Interface I 
Development and Use of a Database Program To Control 

Inventory of a Field Support Equipment Laboratory 
Marjorie A. Edmonds and Paul A. Hentz - 

Introduction 

The authors are located in the Engi- 
neering Control Technology Branch 
(ECTB) in the Division of Physical 
Sciences and Engineering at the Na- 
tional Institute for Occupational Safety 
and Health, Centers for Disease Control 
and Prevention. The ECTB is responsi- 
ble for developing, evaluating, and dis- 
seminating control technology infor- 
mation to prevent occupational dis- 
ease and injury Part of this research 
involves industrial hygiene and engi- 
neering surveys at industrial, agricul- 
tural, medical, and other field loca- 
tions. The engineering and industrial 
hygiene equipment necessary for 
these surveys may vary widely and can 
include sampling pumps and accessor- 
ies, detector tubes and accessories, 
sampling media, calibration equip- 
ment, particulate sampling equipment, 
gas and vapor sampling equipment, 
ventilation measuring equipment, am- 
bient condition measuring equipment, 
electrical equipment, tools, personal 
protective equipment, photographic 
equipment, computer and data logging 
equipment, packaging material, and 
miscellaneous items. 

All of this equipment is stored in 
ECTB's field support equipment labo- 
ratory In the past, any survey team 
needing equipment was responsible 
for completing a written equipment re- 
quest.@ The team and the laboratory 
coordinator would then search 
through the laboratory, locate each 
item, and cross it off the checklist as it 
was packed into the transportation 
cases utilized for field surveys. The 
laboratory coordinator retained a copy 
of this checklist. Upon the survey 
team's return from the field survey, the 
equipment was unpacked. The labora- 
tory coordinator ensured that all the 

APPL. OCCUP. ENVIRON HYG. 9(6) JUNE 1994 

items on the checklist were returned to 
the laboratory The laboratory coordi- 
nator also was responsible for main- 
taining adequate levels of expendable 
equipment such as detector tubes. 
This was usually done by an occa- 
sional visual check of the inventory 
levels. 

With about 20 researchers in ECTB 
and the occasional loaning of equip- 
ment to other branches, divisions, and 
separate organizations, it was clear that 
a more efficient method was needed 
for the tracking of the field equipment. 
It was decided that a database system 
should be utilized in the laboratory 
and that the inventory control program 
should be managed and operated by 
the laboratory coordinator. The pro- 
gramming language chosen was dBase 
I11 Plus@, Version 1.1 (Ashton-Tate 1985, 
1986) due to its availability to ECTB, 
and this was supplemented with the 
word processing package PFS Profes- 
sional Write@ (1986 Software Publish- 
ing Corporation, 1986 Soft-Art, Inc). 
This word processing package was 
chosen as it provided more advanced 
editing capabilities than did the dBase 
I11 editor. Any ASCII word processor 
could have been used for this purpose. 
The database program is bar code 
driven, so an individual bar code was 
needed for every item in the inventory 
A label generating program (Utility I, 
LabelRIGHT, Worthington Data Solu- 
tions, 1992) was utilized to generate a 
bar code for each item. 

The objectives of the inventory con- 
trol program were as follows: 

1. provide a computerized process for 
the loaning out of equipment; 

2. provide a computerized process for 
the return of equipment; 

3. provide an on-going assessment of 
expendable equipment levels and 
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indicate when stock quantity is too 
low; 

4 .  maintain a list of all the expendable 
and nonexpendable laboratory 
equipment; 

5. maintain a list of authorized users; 
and 

6. maintain vendor information for 
each expendable item for reorder- 
ing. 

Programming Information 

The inventory control program is set 
u p  to use four  database f i les :  
USAGEDBE; USERS.DBE; EXPENDDBE; 
and EXPOUTDBE The USAGE.DBF file 
contains the records of the nonexpen- 
dable equipment in the laboratory and 
tracks the equipment on loan. If the 
equipment is out of the laboratory, this 
file contains information concerning 
who has the equipment, when it was 
checked out of the laboratory, and 
where  i t  is b e i n g  u s e d .  T h e  
USERS.DBF file contains information 
on each user. This includes everyone 
in ECTB and outsiders to whom equip- 
ment is loaned. The EXPEND.DBF file 
contains records of the expendable 
equipment. Besides containing vendor 
information, this file also tracks the 
current amount of stock in the labora- 
tory and the minimum amount of stock 
allowed for each piece of expendable 
equipment. The EXPOUTDBF tracks 
who has expendable items on loan and 
when they were checked out. 

These database files can quickly be 
sorted according to bar code number, 
item description, or user name by 
using the associated index files. Other 
files which make up the inventorycon- 
trol database program include pro- 
gram files (subroutines) which run the 
database procedures, report form files 
which contain information for prepar- 
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LABORATORY EQUIPMENT USAGE PROGRAM - MAIN MENU .............................................. 
1. Update User File 

2. Update Equipment File 

3. Begin Checkout Procedure 

4. Begin Return Procedure 

5. LiatlPrint Equipment Currently Out 

6. ListIPrint User or Equipment Files 

7. Stop Program 

8. Exit dBase 

FIGURE 1. Main menu screen of inventory program. 

1. Add User Record(s) 

2. Delete User Record(s) 

3. Edit User Record(s) 

4. ListlPrint User File 

5. Return to Main Menu 

FIGURE 2. “1. Update user file.” 

PLEASE BEGIN FSTERING USER INFORMATION: 

User Record #: X 

Name : - 
Weer Last lama : P 
User ID Number : ma 
US8 Number : P 
US0 Number : X ~ D E  ....................................... 
{EDIT} Kdits record just inputted 
(SAVE) Saves record, returns to user submenu 
{DELETE) Deletes record, returns to user submenu 

8 up next input screen 

FIGURE 3. Input screen for adding new user records. 

ing report forms, and text files which 
are used to print report forms to the 
screen. 

Using the Inventory 
Control Program 

After loading the program onto the 
computer, the dBase I11 title screen 
will appear. The laboratory coordina- 
tor can then access the inventory con- 
trol program’s main menu. The main 
menu has eight options tochoose from, 
as depicted in Figure 1. An option can 
be selected by using the up and down 
arrow keys and then pressing enter, 
or by simply pressing the option num- 
ber. 

The capabilities of each main menu 
option follow 

Option 1: Update User File 

This option will bring up the user 
file submenu (see Figure 2), allowing 
the operator to access the user data- 
base (USERS.DBF) to add, delete, or 
edit a user record. The submenu also 
will allow the operator to print a listing 
of all user records in the database to 
the screen or to the printer. The users 
will be listed alphabetically The final 
option in this submenu allows the op- 
erator to return to the main menu. 
Again, an option can be selected by 
using the up and down arrow keys and 
then pressing enter, or by simply press- 
ing the option number. 

When adding a new user record, the 
input screen shown in Figure 3 will ap- 
pear. It is important to note that a 
unique user ID number must be as- 
signed to each user when adding user 
records to the database. The four “digit” 
user ID can be made up of letters or 
numbers (for example, the user’s three 
initials and a number). The user ID is 
used by the program to locate specific 
records. 

It isalsoimportant tonote that when 
deleting a user record, the operator has 
the option of merely marking (flag- 
ging) the record for deletion, or per- 
manently erasing the record from the 
database memory It may be useful to 
merely flag a record if a listing of all 
past and present users is needed in the 
future. 
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Option 2: Update Equipment File 

This option will bring up the equip- 
ment file submenu (see Figure 4), 
allowing the operator to access the 
nonexpendable equipment database 
(USAGE.DBF) to add or delete records. 
The operator can also access the ex- 
pendable equipment database (EX- 
PEND.DBF) to add, delete, or edit 
records. Expendable and nonexpend- 
able equipment lists can also be 
printed to the screen or to the printer. 
The lists will be indexed alphabeti- 
cally by the equipment item descrip- 
tions. As always, an option can be se- 
lected by using the up and down arrow 
keys and then pressing enter, or by 
simply pressing the option number. 

All expendable items must have bar 
codes that begin with the letter IS.” 
Thisallows the program to quicklydis- 
tinguish between nonexpendable and 
expendable equipment. A label-gener- 
ating program can be used to generate 
bar codes beginning with the letter ”S’ 
for all the expendable items. 

When adding a new nonexpendable 
equipment record, the input screen 
shown in Figure 5 will appear. When 
adding a new expendable equipment 
record, the input screen shown in Fig- 
ure 6 will appear. 

When deletinganequipment record, 
the operator again has the option of 
merely marking (flagging) the record 
for deletion or permanentlyerasing the 
record from the database memory 

Option 3: Begin Checkout Procedure 

This option will allow the operator 
to begin checking (loaning) equip- 
ment from the laboratory Before any 
equipment can be checked out, the op- 
erator will be asked to input the user 
ID number of the person using the 
equipment, the date the equipment 
will be taken out of the laboratory, and 
where the equipment will be used 
(field, laboratory, or loan). A11 three of 
these items must be entered before the 
program will continue. 

After input of this information, the 
operator can begin scanning (or typing 
in) the bar codes of the equipment 
being checked out of the laboratory 
The program is specially designed to 

IH ChemistlLab Manager 

American Analytical Laboratories, Inc. seeks experienced 
analytical chemist/lab manager to provide superior service to 
our clients and technical leadership to our lab. This is an 
excellent career opportunity at a solid growth oriented 
company. This hands-on position involves analysis of IH 
media for organic and inorganic components. Familiarity 
with GC, HPLC, AA and ICP analyses using OSHA and 
NIOSH methods is a prerequisite. Successful candidate will 
also be responsible for daily management of AlHA 
accredited lab. Must be familiar with regulatory environment 
and be able to predict needs for new IH related services and 
gauge impact of regulatory changes on existing business. 
Responsibilities include sample analyses, staff supervision, 
QNQC activities, & staff training. Will participate in planning 
and implementing new analytical capabilities to serve current 
and future client needs. Requires BS in chemistry and 5+ 
years experience in analysis of IH samples. Prefer CIH. 
Send resume and salary history in confidence to: 

Mr. Rollie Judge 
American Analytical Laboratories, Inc. 

840 S. Main St. 
Akron, Ohio 4431 1 

American Analytical Laboratories, Inc. is an affirmative actionlequal opportunity 
employer. Women, minorities, disabled persons, Vietnam era and disabled 
veterans are encouraged to apply American Analytical Laboratories. Inc. is a 
smoke-free workplace. 

EQUIPMENT FILE SUBMENU 

1. Add Equipment Record(s) 

2. Delete Equipment Record(s) 

3. Edit Expendable Equipment Recotd(8) 

4. Liet/Print Equipment File(#) 

5. Return to Main Menu 

FIGURE 4. “2. Update equipment file.” 

handle requests for expendable items 
in that the operator will be prompted 
to enter the number of itemdunits to 
be checked out for that specific expen- 
dable. For instance, if the operator 
scans the bar code for charcoal tubes, 
and a request for 25 tubes has been 
made, the operator would type in 25 as 
the number of units beingcheckedout. 
Checks are also in place to notify the 
operator when the number of expend- 
able items in stock is less than the 
number requested, and when the 

quantity remaining in stock falls below 
the minimum stocking quantity The 
minimum stocking quantity can be 
initially specified when adding each 
expendable equipment record. If the 
number of itemdunits checked out for 
a particular expendable equipment 
bar code causes the level in stock to 
drop below the minimum stocking 
quantity, the operator will have the op- 
tion of printing out vendor information 
associated with that item to aid in reor- 
dering. 
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PLEASE BEGIN ENTERING NONEILPENDABLE EQUIPMBNT INFORMATION: 

Equipment Record I :  X ...................................................... 
Equipment Barcode # : UCXXIDM 
Equipment Serial # : x x x m o ~ ~ ~  
Equipment Model # : x m u x x x x  
Eqtdpment Description : ...................................................... 

(EDIT) E d i t s  record just inputted 
{SAVE) Saves record, returns to equipment submenu 
{DELETE) Deletes record, returns t o  equipment eubmenu 
(C0"I'INUE)Saves record, brings up next input screen 

SCAN ONE OF THE ABOVE CHOICES: 

FIGURE 5. Input screen for adding new nonexpendable equipment records. 

PLEASE BEGIN ENTERING EXPENDABLE EQUIPMENT INFORMATION: 

Equipment Record 1 :  X 

Equipment Barcode # :XlWUUX 
Description of Expendable: 3 
Stocking Quantity :xuc 
Vendor Name 
Vendor Address 
Vendor City :SBOIlWWCIOOUClCX 
Vendor State : x x  
Vendor Zip :]WOOL 

Vendor Phone # :- 
Minimum Quantity Allwed : m 

.......................................................... 

.......................................................... 
{EDIT} Edits  record just inputted 
{SAVE} Saves record, returns to  equipment submenu 
{DELETE) Deletes record, returns to equipment submenu 
{CONTINUE} Saves record, brings up next input screen 

SCAN ONE OF THE ABOVE CHOICES: 

FIGURE 6. Input screen for adding new expendable equipment records. 

When the operator has scanned all 
the equipment to be checked out, a 
hard copy can be obtained listing the 
user ID, the date the equipment was 
checked out, the location where the 
equipment will be used (field, labora- 
tory, or loan), and a complete listing of 
all the expendable and nonexpend- 
able equipment checked out for that 
particular user ID and date. The 
borrower can check this list to ensure 
that the equipment needed has been 
checked out of-the laboratory Printed 
at the bottom of the list is a signature 
block for the borrower to acknowledge 
responsibility for the equipment while 
on loan. There is also a space for the 

equipment return date which is en-  
tered by the laboratory coordinator to 
indicate the equipment has been re- 
turned to the laboratory Once the 
checkout procedure is complete, the 
operator can access the main menu. An 
example of a blank equipment check- 
out list is shown in Figure 7. 

Option 4 Begin Return Procedure 

This option allows the operator to 
return loaned equipment to the labora- 
tory The operator merely scans (or 
types in) the bar code of the item being 
returned, and the program acknowl- 
edges its return to the laboratory If the 
item being returned is an expendable 

item, the operator will be prompted to 
input the actual number of itemdunits 
being returned. This will automatically 
update the actual quantity in stock. 
Once all the equipment has been re- 
turned, the operator can access the 
main menu. 

Option 5: List/Print Equipment 
Currently Out 

This option will allow the operator 
to list all the equipment out, all the 
equipment out for a specific user, or all 
the equipment out for a specific type 
item (for example, all the sampling 
pumps that are currentlyout of the lab- 
oratory). Currently, these choices will 
only list the nonexpendable equip- 
ment out. The program may be modi- 
fied in the future to include theexpen- 
dable equipment out as well. 

Thelistscan be printed to thescreen 
or to the printer. If all the equipment 
out is to be printed, the list will display 
each equipment's bar code, model 
number, serial number, item descrip- 
tion, user ID, and the date the equip- 
ment was checked out. If needed, the 
operator can obtain more information 
on any equipment item listed including 
the full name of the borrower, his or 
her phone and room numbers, and 
where the item is being used. 

If the operator chooses to list all the 
equipment being used by a single per- 
son, the user ID of that person must be 
entered. A printout will display all the 
equipment that the user has received, 
including the equipment bar code, 
model number,serial number, itemde- 
scription, and the date it was checked 
out. 

If the operator chooses to list all the 
equipment out for a specific item, a 
prompt will ask for the item's model 
number. A print out will display the bar 
code, serial number, item description, 
user ID, date out, and location of each 
of the items currently out for that 
model number. For example, in the 
ECTB laboratory all the identical per- 
sonal sampling pumps of a particular 
brand may have the same model num- 
ber (their bar codes and serial numbers 
may be different). If this model number 
is typed in, a list of all the pumps 
currently out, and corresponding in- 
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Items checked out for: 
XXM 

Date items needed: 
x x l x x l x x  

Location of items: 
FIELD, LAB, or LOAN 

Item Description ---------------- Barcode ------- 

DATE SIGNATURE _ _ _ _ _  
DATE RETURNED I I 

FIGURE 7. Equipment checkout list. 

formation, will be listed. This facili- 
tates locating where all the pumps are 
currently being used. 

Option 6: List/Print User or 
Equipment Files 

This option allows the operator to 
quicklyprintout(t0 thescreenorto the 
printer) a complete user list, expend- 
able equipment list, or nonexpendable 
equipment list. 

Option 7: Stop Program 

This option is only to be used by the 
person in charge of maintaining the 
database inventory program. Choosing 
this option will kick the operator out of 
the inventory control program to an in- 
formation screen which displays pa- 
rameter settings and programmed 
function keys. From this screen, the da- 
tabase programmer can enter com- 
mands to modify the database pro- 
grams and files. The operator can also 
return to the main menu or exit from 
the database system and return to 

DOS. If program safety is a concern, 
commands can easily be added to the 
1abmain.prg to prevent unauthorized 
entry to the information screen. 

Option 8: Exit dBase 

This option will release the user 
from the inventory database program 
and automatically return the user to 
the DOS prompt. 

Conclusions 

This program provides a basic in- 
ventory control system useful in labo- 
ratory settings where there is a need to 
maintain control of equipment usage 
and stock. The program can be modi- 
tied to suit the specific needs of indi- 
vidual locations. ECTB usesascanning 
gun (Worthington Data Solutions, 
Santa Cruz, California) to read the bar 
codes; however, the bar codes may 
also be typed in. The most time con- 
suming task of the database program is 
the initial need to input information on 

equipment items and users, as well as 
generating bar codes for each piece of 
equipment. Once set up, the program 
should work rather simply The inven- 
torycontrol database is a useful tool for 
those who need such a program but 
who do not have the time or personnel 
available to write one. - Also, these 
groups may not have money budgeted 
to buy one of the more deluxe versions 
currentlyon the market. A copy of this 
program and a corresponding help 
manual (which details the use and con- 
struction of the database program) are 
available from the authors bysendinga 
diskette of any type with a self-ad- 
dressed, postage-paid mailer. The pro- 
gram and help manual can also be 
found in the Safetynet Forum@ on 
CompuServe@ (Columbus, Ohio). 
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