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Abstract

A computer-based system was
developed to handle inventory and
purchase requisitions.’ The system
was designed in ORACLE (a rela-
tional database management sys-
tem) (ORACLE Corp., Redwood,
CA), on a Digital Equipment Corp.
(DEC, St. Louis, MO) VAX system.
This purchasing procedure con-
forms to the policies and require-
ments for acquisitions of the
Federal Acquisition Regulations
and the acquisition regulations of
the U.S. Department of Health and
Human Services. The system gen-
erates no internal paper docu-
ments.

he Division of Drug

Analysis (DDA), Food

and Drug Administra-
tion, has designed, developed,
and implemented a fully func-
tional, computer-based, inter-
nally paperless, purchasing
and inventory system. The
DDA’s daily operations and the
need for the orderly manage-
ment of materials from its
internal resources require that
inventory listings and the loca-
tions of thousands of reagent
chemicals and supplies be
maintained, In addition, list-
ings of hundreds of compo-
nents of equipment that must
be assembled to perform spe-
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cific activities have to be main-
tained.

A computer-based system
that meets these needs has
been developed to achjeve the
objectives of the timely process-
ing of procurements while
adhering to tight fiscal con-
trols. However, none of the
reagent chemicals or supplies,
and few of the equipment com-
ponents, are suitably bar-
coded by the manufacturers.
Thus the DDA was required to
establish its own bar-code-
based inventory control sys-
tems.

In this system, the inventory
control numbers are assigned
in the purchase requester's inj-
tial document. Multiple
requests can be merged into a
single purchase order without
risk of losing the origins of the

requests. With the inventory

control numbers, received
goods and supplies are easily
documented as received, bar
coded and inventoried, and
routed to the requesters.

The policies and procedures
for acquisitions are described
in the Federal Acquisition
Regulations (FAR},! and Health
and Human Services Acqui-
sition Regulations.? The system




described here meets all of the
documentation and security
requirements of these regula-
tions. The FAR uses Optional
Form 347 (or purchase order);
this form is sent to vendors by
agencies and, upon acceptance
by the seller, the purchase
order becomes a binding agree-
ment. The process begins with
the initiation of a request by a
user. The system has features
for complete product descrip-
tion, automatic quamntity and
price extensions, and a knowl-
edge-based vendor-selection
table. The vendor-selection
table includes, for each vendor,
a business identification cate-
gory, according to selected
socio- economic status (i.e.,
small business, large business,
woman-owned, etc.). These cat-
egorized data {and their equiva-
lent dollar amounts) are used
for federal documentation
requirements and periodic
reporting. The routing of the
request through the designated
approval authorities is handled
electronically, and approved
requests may be printed as
error-free orders, eliminating
tedious and time-consuming
retyping. The request may also
be downloaded into a PC with
WordPerfect® (WordPerfect
Corp., Orem, UT)-based pur-
chasing forms, which can be
submitted to vendors, directly,
by facsimile transmission.

Background

The DDA (St. Louis, MO} is a
laboratory division in the Office
of Research Resources, Center
for Drug Evaluation and
Research, U.S. Food and Drug
Administration. The purchas-
ing department processes a
continuous stream of requests
for services, supplies, and
equipment to support the ana-
lytical laboratories and the

research and development
activities.
The FAR system, as

described, is a manual proce-

dure that moves requisition
documents through each step
in the procurement process. A
requester completes a form list-
ing the vendor information,
item, description, quantity, and
price. The request is then sub-
mitted to the immediate super-
visor for the first review and
approval. After the initial
approval, the request moves
through the approval-authority
chain, and only after receiving

The research and analysis
led to the redesign of the pur-
chase requisition system in
the ORACLE relational data-

base management system,

all required approvals is the
request sent to the procure-
ment department for final pro-
cessing. The procurement
department verifies vendor
addresses, prices, and price
extensions; determines total
costs; assigns purchase order
numbers; and types the pur-
chase orders to be sent to the
vendor.

A routine followup inquiry to
determine the status of a
request must follow essentially
the same route as the original
request. A routine rebuy or a
modified rebuy of the same
item requires as much time
and effort as a new-buy. These
authors have observed, as have
others,® that although agencies
make extensive use of comput-
ers in most areas, there
appeared to be some reluctance
to computerize the purchasing
function. The first departure
from the manual system o a
computer-based purchase req-
uisition system initially became
a major focus at DDA in 1987,
when a Wang (Lowell, MA) com-

puter-based, BASIC program,
paperless, request-and-
approval system was developed
and used for over three years.

In January 1990, DDA
upgraded its main computer
with a VAX 6310/VMS operat-
ing system V5.4 computer sys-
tem (DEC) for a staff of end-
users of about 60 people.
DDA’s Information Manage-
ment Branch (IMB) was given
the assignment of improving
purchasing productivity with-
out changing the basic nature
of the purchasing process. A
series of research and analysis
activities,* coupled with com-
puter-systems design, docu-
mented the information flows
associated with the purchase
request/order/payment
processes. Ultimately, the
research and analysis led to the
redesign of the purchase requi-
sition system in the ORACLE
relational database manage-
ment system.

Description

Software

The purchase requisition
software is designed in ORA-
CLE with SQL*Plus® program-
ming language (ORACLE Corp.)
to create database tables for
storing and retrieving data.

SQL*Forms,* an ORACLE
tool for creating and designing
user-friendly data entry forms,
is used for entering data into
the database tables created in
SQL*Plus. SQL*Forms provides
a standard fill-in-the-form user
interface that enhances devel-
opment  productivity and
reduces learning time. SQL
programming langnage com-
mands, called triggers, are pro-
grammed into the forms to per-
form special logic or action on a
field before, during., and after
data input. Flexibility in the
design allows ease and conve-
nience of redesign at any time
to accommodate user needs.
The print controls, written in
Pro*FORTRAN {(ORACLE
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REQUISITION continued

Corp.},” allow the QRACLE
database to interface with the
FORTRAN language commands
to:

* Retrieve records from the QRA-
CLE database

¢ Print the records to a tempo-
rary file

¢ Interface with the word-pro-
cessing system via a UDP
(user-defined procedure) to
convert the file into a for-
matted word-processing
document

¢ Print the word-processing
document onto the purchase
order form

* Download into a PC-based
WordPerfect form, which
may be sent directly to ven-
dors by facsimile transmis-
sion (work in progress)

Bar-coded inventory number

The bar-coded inventory
number has expanded the
existing bar-code-based sam-
ple/inventory/personal proper-
ty control systems to tie in with
the receiving process to achieve
total inventory control over des-
ignated items or classes of
itermns. Each item in a purchase
requisition is assigned a
unique six-digit number, begin-
ning with the two-digit fiscal
year. Four additional digits are
generated and assigned as each
purchase requisition is created.
For example, for fiscal year
1993, purchase requisition
number 1 would be assigned
the number 930001.

When the descriptive items
are entered, the six-digit pur-
chase requisition number and
a two-digit item number are
concatenated (or joined togeth-
er} to form an eight-digit inven-
tory-control number (i.e.,
93000101). If upon receipt an
item is designated for inventory
control, its inventory control
number then becomes a 10-
digit bar code number (i.e.,
9300010101). The last two dig-
its are an extension to indicate
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multiple quantities of the same
item.

For example, if item 1 of req-
uisition number 930001 had a
quantity of 5, five bar-code
labels (numbering from
8300010101 through
9300010105} would be gen-
erated upon receipt of these
iterns and affixed to the five
items. A brief description of the
item, bar code, and 10-digit
bar-code number are currently
printed on each label.

For purposes of security, the
user is locked out of the
PREQ after each stage of
approval, and is prevented
Jfrom further editing or approv-
ing of the PREQ).

Fiow of the purchase requisition

The purchase requisition
(PREQ) is initiated when the
requester enters the PREQ into
the ORACLE database. After
the PREQ has been reviewed
and finalized, the requester
supplies the first approval
showing its completion. DDA
has one, two, or three levels of
supervisory approval, depend-
ing on the procurement
amounts. For the largest pro-
curement amounts, the first-
line supervisor provides the
first approval, the Branch Chief
approves next, and the Deputy
Director gives the final approval
on those. For purposes of secu-
rity, the user is locked out of
the PREQ after each stage of
approval, and is prevented from
further editing or approving of
the PREQ. PREQs are available
for “viewing only” at all times.
After all approvals are complet-
ed, the purchasing agent
processes the PREQ and prints
a purchase order for the ven-
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dor, or sends a facsimile to the
vendor directly from a PC.

For rush orders, or orders of
an immediate nature, a hard
copy of the PREQ is printed
out, signed by the highest
approving supervisor, and rout-
ed to the purchasing agent,
where the PREQ is immedialely
processed. During this time,
the electronic copy is in
process. The signed copy is
temporarily held until all elec-
tronic approvals have been
made. The hard copy is then
destroyed.

Building the database tables

In ORACLE, all data are
stored in database tables, char-
acterized by columns (or fields)
of data. The PREQ system con-
sists of four basic database
tables for data storage and
retrieval: 1) The requisition
table stores vendor informa-
tion, supervisory approval/
tracking information for the
requester, and accounting/
appropriation information to
process the purchase order; 2)
the items table stores descrip-
tive information about each
item for purchase; 3) the justi-
fication table stores the justifi-
cation for the purchase: and 4)
the inventory table stores infor-
mation for inventory tracking
and accountability. The unique
six-digit PREQ number is used
in each of the four tables to tie
each PREQ together. To
enhance security control, pass-
words and identification log-
ons are checked when autho-
rization is required.

Database designs

Figure 1 is a main menu
form (or screen) with several
options that can be selected by
the user. When the user enters
an option number, the corre-
sponding ORACLE form is
“called” {a macro function) from
the main menu, or the appro-
priate print program is called
from the operating system.
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Screen designs and work flow descrip-
tions

As shown in Figure 2, the
PREQ number is generated and
assigned at creation (screens A,
B, and C) and is subsequently
used throughout the system as
the unique identifying feature
for each requisition entered.

By entering a form (i.e., main
menu, options 2, 3, 4, 5, and 6)
and executing a query {search)
on the PREQ number, the user
can view or perform required
data-entry functions on this
requisition. Option 5, Purchase
Requisition Status, shows the
requester where a PREQ is on
the supervisory approval chain
{displayed at the top of Figure
3), and whether or not the pur-
chasing agent has processed
the order (displayed at the bot-
tom of Figure 3). (Sce Figures 3
to 6.)

Selecting option 9 from the
main menu calls forth a sub-
menu for accounting and
receiving functions, including
the bar-coding of inventory.
When the order is received, the
receiving person enters the
receiving report form and per-
forms a guery (search) on the
PREQ number. Once the order
is displayed and price verifica-
tion and condition of the item is
found satisfactory, the receiv-
ing person documents this by
entering an "F" for final status.

If the item is found unsatis-
factory, the receiving person
enters "P" for partial or "D" for
damaged status, and fills out
another form (for partial or
damaged items), puiting the
order in a hold status. This is
crucial to the payment of the
invoice, because receiving
report forms flagged with a "pP"
or "D" are not issued as
accounts payable until the
problems are resolved, and the
"B or final status is displayed.

If the item is found in satis-
factory condition, the receiving
person determines whether or
not the item is designated for

inventory control, and then dis-
tributes it to the requester. (See
Figure 7.)

If the item is designated for
inventory control, the receiving
person enters the inventory
and bar-coding form, and exe-
cutes a query (search) on the
inventory number. Once the
item is found, the receiving per-
son fills in the remaining infor-
mation necessary for inventory
tracking and accountability

The orderly and efficient
tracking of procurements by
the assigned inventory control
numbers will eventually allow
total inventory control of
operations to be developed.

purposes, and commits this
information to the inventory
database.

The remaining information
includes the model and serial
numbers, if applicable, and the
location (i.e., room number). A
program designed for printing
bar-code labels is then called
from the operating system, and
a printout of the label is gener-
ated. (See Figures 8 and 9.}

Conclusion

The orderly and efficient
tracking of procurements by
the assigned inventory control
numbers will eventually allow
total inventory control of opera-
tions to be developed.

It is possible to envision per-
sons going through the facility
at intervals during off-hours,
recording all items and their
locations into portable bar-
code scanners. This informa-
tion could then be transferred
to the database, the items
searched, and the locations
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Figure 1 Main menu form.
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Figure 2 Creation of new PREQ formt
{main menu, option 1).

SUPERYISGRY APPROVAL

Inﬁhh Password
Suparvisory Lav T';F"-_"-Y" T
(entgr inn.!!h a;dsh Fu?g;;:;u])
Level 1 (A} Level 2 (A} Level 3 (A) PREQ Ma.
ARG A DEF A GHE A llﬂﬂl

Figure 3 Requisition status form
(matin menu, option 5).

REQUISITION PROCESSING
PREQ Mo. Level 3 (A} Purchase Order Mumber
930001 GHI A $L-0060-53

Accaunting and Appropriation Data
S8 i0ate"3-ce070700-D12345

Requisitien Status Date
DADERED ON 1/20/93 1/20/9%

Figure 4 Supervisory approval form
{main menu, option 3).

REQUISITIOGN §TATUS

REQ Mo. Levei 1 {A) Leval 2 {A) Level 3 (A)
S ‘ML A DEE b ShL 4
Reguisition Staius Duta
SREeED N jebfa3 1220093

Figure 5 Requisition processing Jorm
{main menu, option 4).
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REQUISIT!ION continued

PRINT PURCHASE ORDER
CRDFR FOR SUPPLIES OR SER¥ICLS
SL-0060-93  R9IN0NL

Contractor: .......

Accounting and Appr riatiun Data
7530600- 3-64D207 012345

Iten No Supplies or Services Amount.
.................... $140.00

............ Tntel  $100.00
OPTIONAL FORM 347

Figure B Print purchase order pro-
gram {main menu, option 7),

RECEIYING REPORT
Purchaze Grder Musber  PREQ Mo, Yandor Reguestar
SL_MLH Saooi) mummm._:m A Salth

lku lmelved :s.m_a: Enter F F|nal [ Parthl 0 D-ped

huntnrg Nu llu:r|ptinn Qu Aw {
Stﬁlnl!ls Slet'l 11 5100.00

Figure 7 Receiving report form (main
menu, option 9).

BAR CODED IMNYENTORY

lnnntnrg No. Bar Coded No. Dascription Qty

93000111 300010101 Stainless Stael ... 5
9300010102 Stajnless Stael ...
9300016163 Stainless Stee) ...
$300810104 Stainless Stea] ...
9300¢10105 Stainless Steal ...

Figure 8 Bar-coded inventory form
{main menu, option 9).

BAR CODED

Stainless Stee
///////////////////

LABELS

Stainless Steel
/éoéé////é//////////

Figure 9 Bar-coded labels.
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This would result in an even
greater savings of time,
because there is a drift in
inventory that is not readily
accounted for in laboratory
operations.

identified. This would result in
an even greater savings of time,
because there is a drift in
inventory that is not readily
accounted for in laboratory
operations, i.e., someone bor-
rows an item and keeps it in his

‘or her location without noting

the transfer in the information
system.
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