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This article is one in a series of articles which have been written and pertains
to improvements in the operational efficiency of the data management systems
at the Goldstone Deep Space Communications Complex (GDSCC). This
particular article addresses the existing procurement and financial management
data system at GDSCC, identifies management requirements for better visibility,
describes a proposed computerized data management system, summarizes
results to date, and identifies plans for future development.

l. Present System

The current GDSCC Procurement and Financial (GPF)
data management system is a manual data acquisition,
information handling, retrieval, processing, and reporting
system. The GPF group maintains records of all purchase
requests, status of such records, purchase orders, receipts,
invoices, and disbursements of funds for material and
supplies under their cognizance.

Purchase requisitions which are prepared by various
cost centers are forwarded to the GPF group and contain
basic requisition data such as: cost account number, cost
center identification, purchase requisition (PR) number,
PR date of preparation, GPF receiving date, description of
item to be ordered, quantity requested, unit of measure-
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ment, unit number, and unit price. Figure 1 is a sample
PR worksheet.

Purchase orders are prepared by the GPF group after a
supplier has been selected and a contract secured. Data
contained on the purchase order (PO) reflect the
confirmation of the ordered quantity, unit of measure-
ment, PO item number, PO unit price as well as the PO
number, PO preparation date, and vendor promise date.
Figure 2 is a sample purchase order form.

Receiving Reports contain information on actual items
received from the vendor. Figure 3 is a sample form in use

at GDSCC.
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Transactions or queries regarding the status of any item
in the existing data base are documented via manual data
entries, sorting, updating, and processing. This type of
data handling is somewhat laborious, inefficient, time-
consuming, and susceptible to data errors. To acquire data
for several standard procurement and financial reports
from the existing data management system for decision
making requires the GPF group to invest on the average
32 man-hours per report.

Il. Requirements

Over and above the general requirements identified in
Ref. 1, ie., provide support with reduced resources,
implementation of a centralized management data base
system, and permit analytical assessment of manpower
planning and budget estimating, the DSN management
imposed the following guidelines to improve the opera-
tional efficiency of the GPF group:

(1) Provide the capability to effectively respond to
budget variation in a timely manner.

(2) Provide a cost-effective capability for financial
analysis and planning.

(3) Provide more efficient control techniques with
respect to cost center expenditures and budget
projections.

(4) Reduce the per unit cost and man-hours expended
per report generated.

(5) Improve the integrity (reliability) of the GPF data
base.

l1l. Proposed Computerized Data
Management System

To facilitate the above requirements, it was determined
after reviewing the various functions performed by the
GPF personnel that file updating, searching, data process-
ing, information handling, and the report generation
functions were tractable to a computerized system.

Figure 4 shows an overview of the proposed computer-
ized GPF data management system. It indicates that the
GPF personnel will input pertinent data, via remote data
entry terminals, to the data base and all information
handling, updating, sorting, searching of files, storage, and
report generation will be performed by the computer.

Users of the data base have been identified to be: JPL/
DSN management, GDSCC Operations management,
GPF management, GDSCC Facility Maintenance Work
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Control Center {(WCC) planners, and, finally, the origina-
tor of the initial PR.

The data requirements and information needs of these
users vary. The JPL and Goldstone Facility Management’s
interest leans toward expenditures versus budget situa-
tions. The Goldstone Procurement Section and the
Goldstone Facility Maintenance WCC planners are
interested in outstanding Purchase Requisitions/ Purchase
Orders in reference to functional planning and work load
analysis. Financial Planning is concerned about the
committed and obligated funds and the disbursement of
various cost center funds. And, finally, the originator is
concerned with status of his requested items.

Typical reports required by management are:
1) Monthly/Quarterly Expenditure Reports
2) Material Budget Account Reports

4) Weekly Procurement Activity Reports

(
(
(3) Disbursement to Small Vendors Report
(
(5) Cost Accounting Reports

(

6) Followup Status Reports (overdue items)

Three major files are required to accommodate the
financial related data and provide the essential statistics
for management reports. They are: (1) a Vendor File
which contains eight fields per computer record; (2) the
Purchase File containing a total of 23 data fields per
record; and (3) a Disbursement File consisting of 7 fields
per record.

The structure of the computer files is shown in Tables
1-3, and sample Computer Status Codes for PR/POs are
tabulated in Table 4.

V. Status of the GPF Data Base

In addition to establishing the major data files, their
contents and record layouts per file, a file generator
program and an update program have been developed.

A file generator program is required to input data to
computer-generated files; housekeeping routines are
necessary for file updating and querying the GPF data
base; and special purpose application programs are
necessary for generating management reports and analy-
ses.

The file generator program permits the GPF personnel
to enter initial PR data, PO data, receiving report
information, invoice data, freight charge statistics, dis-
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bursement, and vendor information into the computer.
This program is end-user oriented in that it permits PR/
PO data and receiving report information which arrives at
a different point in time at the purchasing group to be
stored in the computer in a similar fashion. Prompting
information for the user is available to minimize an
extensive training program and permits front end editing
to improve data base integrity.

As for housekeeping functions, an update program was
developed to update computer files for those items most
frequently modified by the GPF personnel. Specifically,
this program allows purchase requisition changes in the
account number, quantity requested, unit of measurement,
unit price, and PR status. It further permits PO-related
changes of a similar nature. To accommodate other
changes, the existing MBASIC editor and edit-aid program
are available for performing limited housekeeping and
modifications of GPF files.

Application programs are currently being developed to
achieve the specified management requirements. It is
anticipated that as the data base expands during FY77,
budget analysis per cost center and account, work load
analysis of the GPF group, and vendor performance
analyses can be conducted. Under the assumption that
certain application programs have been written and given
the basic data in the three major files, the GPF data
management system will be able to respond to such
queries as identified in Table 5. This latter list is by no
means exhaustive.

V. Anticipated Results of Development Work

With the capability described above, it is assumed that
the following improvements in the GPF group’s operating
efficiency will be detected:

(1) A reduction in man-hours expended on report
preparation or analyses conducted.

(2) Elimination of computational error.

(3) An increase in GPF data base integrity.

(4) Development of efficient data acquisition, informa-
tion handling, and processing procedures.

(5) An expanded capability in GPF reporting not
previously available in the manual data recording
system.

Additional areas where improvement is anticipated
encompass such categories as: manpower utilization,
organization; of data files, timeliness of management
reports based.on current data, planning and availability of
more pertinent information on overall obligated, commit-
ted, and disbursed funds per cost center or account.

VI. Future Plans

The major tasks planned for this fiscal year are as
follows:

(1) Train GPF users on how to interface with the
computer, create data and history files, and initiate
management reports.

(2) Determine approximately six specific application
programs required for management decision making.

(3) Develop and implement management programs.

(4) Transfer operations of GPF data management
system to GPF group.

VII. Conclusion

The GPF on-line computerized data management
system will contribute to increasing GDSCC Procurement
and Planning group’s efficiency and provide added
visibility to JPL/DSN management with respect to
GDSCC’s expenditures and disbursements. Utilizing
modern computer technology will result in further
benefits, namely, a speedup in decision making, a
reduction in clerical tasks, rapid data retrieval, and a
general streamlining of the organization’s operation.
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Table 1. Structure of Purchase File

Field Item Field size Format
1 Account 5 N
Cost Center 4 A/N
3 Purchase Requisition 6 N
Number
4 Purchase Requisition 6 (MMDDYY) N
Date
5 Purchase Requisition 6 (MMDDYY) N
Receiving Date
6 Quantity Requested 4 N
7 Purchase Requisition 2 A
Unit of Measurement
8 Purchase Requisition 2 N
Item
9 Purchase Requisition 8 N
Unit Price
10 Status*® 1 A/N
11 Revision 1 N
12 Purchase Order Number 6 N
13 Purchase Order Date 6 (MMDDYY) N
14 Vendor Promise Date 6 (MMDDYY) N
15 Vendor Code 4 A/N
16 Quantity Ordered 4 N
17 Purchase Order Unit 2 A
of Measurement
18 Purchase Order Item 2 N
19 Purchase Order Unit 8 N
Price
20 Receiving Report 6 N
Number
21 Receiving Report Date 6 (MMDDYY) N
22 Quantity Received 4 N
23 Receiving Report Unit 2 A

of Measurement

A = alpha character
N = numeric character

A/N = alphanumeric character
*See Table 4.
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Table 2. Structure of Disbursement File

Table 3. Structure of Vendor File

Field Item Field size Format
Field Item Field size Format 1 Vendor Code 4 A/N

2 Vend

1 Purchase Order 6 N endor szqre 36 A
3 \% A

2 Invoice Number 6 N en Ord €ss 36 A/N
4 Zip C

3 Invoice Date 6 (MMDDYY) N 1p ; ode 5 N
5 A% Si

4 Freight Charge 5 N endor Size A
6 Rati

5 Check Number 8 N ; a l(lllg ) ) A/N

A% P Nr.

6  Date Paid 6 (MMDDYY) N endor Phone Nr 10 N
8 Contact

7 Dollar Value 10 N ontac 15 A

N = numeric character

A = alpha character
N = numeric character

A/N = alphanumeric character

Table 4. Sample status codes for computer input

Status code

Description

KO T E T OW s o o e Ut W - o

Routine

Urgent

Subcontract

Repair

Urgent, Subcontract

Urgent, Repair

Subcontract, Repair

Urgent, Subcontract, Repair
Petty Cash

Qnotation

Quotation, Urgent

Quotation, Subcontract
Quotation, Repair

Quotation, Urgent, Subcontract
Quotation, Urgent, Repair
Quotation, Subcontract, Repair
Quotation, Urgent, Subcontract, Repair

Cancellation
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Table 5. Possible aspects to be analyzed

Number of Purchase Requisitions written per month

Number of Purchase Requisitions written per Cost Center
Number of Purchase Requisitions written per account
Outstanding Purchase Requisitions per Cost Center

Outstanding Purchase Requisitions per account

Total outstanding Purchase Requisitions at any given time
Number of cancelled Purchase Requisitions per Cost Center
Total number of cancelled Purchase Requisitions at any given time
Number of urgent Purchase Requisitions written per Cost Center
Number of urgent Purchase Requisitions written at any given time
Number of revisions made per Cost Center

Number of revisions made at any given time

Number of Purchase Orders written per month

Number of Purchase Orders written per Cost Center

Number of Purchase Orders written per account

Outstanding Purchase Orders per Cost Center

Outstanding Purchase Orders per account

Outstanding Purchase Orders at any given time

Time period to convert Purchase Requisitions to Purchase Orders
Time period between promised and actual delivery dates
Number of outstanding items per Purchase Order

Number of cancelled Purchase Orders per Cost Center

Number of cancelled items per Cost Center

Total Number of cancelled Purchase Orders at any given time
Total Number of Invoices received at any given time

Number of outstanding invoices at any given time

Freight Charges paid out per account

Freight Charges paid out to individual Vendors

Number of checks written toward a given Purchase Order

Total Disbursement per Cost Center

Total Disbursement per account

Total Disbursement of petty cash per Cost Center

Total Disbursement of petty cash at any given time

Performance rating of vendors

Total Disbursement to small business

Total Disbursement to large business
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Aeronutronic Ford Corporation
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Fig. 1. Requisition Work Sheet
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Fig. 2. Purchase order form
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GOLDSTONE RECEIVING REPORT

No. 006102
SUPPLIER NAME PO NO INPUT
INITIAL DATA INPUTS
PACKING SLIP NO PREPARED BY ViA PURCHASE REQU‘S'TIONS
REC STATION DEPT NO. OR AREA ATTENTION OF EEJSEIHV?,ZEGORE?E)R,?TS
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rem | e PART NO./DESCRIPTION nty | ace VENDOR INFORMATION flele]r e F
| | | i ! |
L L L L L L
UPDATING DATA INPUTS E 3 E E £ E
REMOTE !
TERMINALS COMPUTER CENTER
OUTPUTS FILE UPDAT
P AN GENERATOR E APPLICATION
EXPENDITURE REPORTS PROGRAM PROGRAM | PROGRAMS
PROCUREMENT REPORTS
COST ACCOUNTING REPORTS
RERARY SMALL BUSINESS REPORTS PROGRAMS
FOLLOWUP STATUS REPORTS
VOUCHER MO Fig. 4. General view of the computer data base system
RECEIVED BY [ DATE
Accounting JPL B5790/0SIF (12/71)

Fig. 3. Goldstone Receiving Report
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