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CHAPTER I
PURPOSE

The food service industry has developed into a colossal opera=-
tion in thi§ space age. The enlargement of the industry has develop~
ed the need for highly trained and skilled personnel, Management

must assume increased responsibility for directing and growth., De-

T

mands on the administrative personnel of the food service industry re-
quirg‘that more of the non-professional duties be delegated to lower
echelons than formerly. This will allow administrative personnel
additiohal time for managerial activities, professional duties and
planning.

Observation and past experience in the pfofession of dietetics
has developed greﬁt concern in the author for the vast amount of time
consumed in non-professicnal activities. Furthermore, there is de=
creased time available for thé'ever expanding need of professional
duties, It is this concern that has stimulated the author to exp1§fe
new methods to eliminate the mis-directed use of the dietitiant's time
and ability.

The use of electronic data processing shows great possibility in
being one of the most efficient systems available at the present time,
Technology and equipment today allow many of the clerk-type duties
needed for decisionamaking to be processed quickly and accurately and

be readily accessible to management. Industry has put computers to




work in many areas, but the food service industry has been slow to
adapt and utilize these dynamic machines,

The original objective of this project was to develop a program
to allow computers to calculate and print kitchen requisitions from
supplied menus and recipes, As-thé.inVestigation progressed, the
author altered thls objective to one considered more pertinent and
significant, Therefore, it is the purpose of this thesis to develop
a guide for establishing an elééffoﬁié data processing system in a
food service organization,

Limitations of the study involve (1), the author's lack of tech-
nical knowledge éoncerning data processing methods (2), the lack of
available facilities using data processing equipment in food service
related applications for observation and (3), a time factor limiting
the investigation of approaches in establishing an electronic data

processing system.




CHAPTER 11
REVIEW OF LITERATURE
Introduction

The rapid development of the food service industry in the' past
few years has imposed additional demands on the management of these
organizations, The present activities of the persomnel affected by
this growth have been the subject of several recent investigations, -

A study by Lipscomb and Donaldson (68) of activities discharged
by directors of dietetics measured the degree of perceived responsi=- -
bility, authority and delegated authority. Dietitians estimated they
delegated authority to assistants in a lesser degree than was their
estimated responsibility or authority. The authors concluded, "Dele=
gation of selected technical activities would provide additional time
for the director to spend on hiéher lével managerial activities, such
as planning, coordination and evaluation" (68, p. 471).:

Miller (71) states that as much as five hours daily is spent on
clerk type duties by dietitians., Another survey of types of activities
therapeutic dietitians perform revealed that 70 per cent of the total
working time of 137 dietitians was spent on written (35.4 per cent)
and total oral communications (74). Participation in doctor's rounds
and research activities involved the smallest percentage of time

spent. One-fifth of the total time was determined to be spent in




"essential non-productive work activity".

Payne (78) refers to types of criticisms that seem to reflect
the lack of creativity in therapeutié dietitians, These criticisms
include:

eeo too=rigid routines, too much papérwork, too little real

functioning as a member of the medical team and too much

mechanical following of orders, too much time spent in

activities that should be delegated to non-professional

personnel (78, p. 20)..

The period since 1950 has been designated as the period of radical
change-(7i). The importance of eliminating the non-professional
duties from the dietitians'daily schedule is becoming more significant
because of this change. Donaldson states, "Food products, equipment,
automation, electronic data proceésing, teaching machines, cybernation
and other new ideas and methods predicted for some vague future are
here" (38, p. 357). These factors demand a dietitian's time and abif
lity to investigate, adapt and innovate. More important, the dieti-
tian must make time to cull out inefficiencies in the operation be-
fore automation is established. An automated system will freeze com=~
munications (34). Therefore, inefficiencies in the operatioﬁ will be
frozen into the system if not eliminated prior to utilization of such
a system., Many areas of the food service operation must be stan~
dardized before machines and computers can be of value to the dieti=-
tian. Foster presents it in this manner, "The computer has arrived
as a tool. Sharpening thattboi is the preseht challenge" (49, p. 104).

The use of new methods to eliminate the clerical duties will .
bring about proper use of the dietitian's education, training and

ability. It will also bring about changes in the educational require-




ments of dietitians in the future, as is recognized by both Ross (83)
and Donaldson (38), The latter foresees the person making the deci=-
sions as being able to understand all the new things in organization
and being able to translate the technology into quality food produc-
tion. | |

The following sections of this chapter will endeavor to famil=
iarize the reader with the components of an electronic data-proces=
sing system, applications found in industry, hospitals and food ser=-
vice organizations and factors to consider in planning a system, A
basic understanding of the materials presented in the literature is
pecessary‘to facilitate comprehension of the later chapters,

It is appropriate at this time to clarify the meanings of terms
that will be found throughout this paper.

-The concept of systems contained herein refers to both internal
and external factors of an.crganization as a whole. The terms "total
system" and "totally integrated system" are used synonymously.
Various subsystems may operate within a total system; interacting'
continuously with output for one system providing input for another,

Data processing may be referred to as: (1) automatic data pro=
cessing (ADP); (2) electronic data processing (EDP); and (3) inte=

grated data processing (IDP).
An Electronic Data=Processing System

An electronic data-processing system is comprised of five baslc
components: (1) a memory unit, (2) an arithmetic unit, (3) a control
unit, (4) a data input unit and (5) a data output unit (51). These

mechanical units are of little value without instruction routines for




the processor to follow, and personnel to operate and maintain equip-
ment. = Also personnel are needed to analyze and set up procedures,
prepare instructions, provide Input data, utilize reports, review
results and supervise the entire operation (52), There are four
basic activities involved in an automatic data processing system,
These ére the development of input, the production of the desired
final output, the storage of data at various stages in the system
and the performance of arithmetic and control functions within the
computer (1).

‘The development of input requires the collection, conversion
and verification of data, The collection of data may be a manual
operation suchas making punch cards (52). Gregory (51) refers to all
facts obtained as "'data"., He further emphasized that "Facts are the
raw material of data processing" (51, p. 3). "Information" refers
to particular facts that management needs to know, Data is gathered,
manipulated and reported .as information results for management de=-
cisions, The information may also be retained in the computer for
use with other data for further processing.

After the collection of data, it must be arranged in a language
that the computer can understand. Before the data can be put into
machine language, a clear and concise flow of information must be
established, This is accomplished by analyzing the data and develop-
ing a flowchart that will represent a schematic over=-all process,
This process is written in abbreviated form as a "program" and entered‘
into the system., Verification is then necessary to determine if the
data is complete, plausible and acceptable to the machine, If the

program does not meet any one of the three requirements, the machine




will not process it. The program may be complete, plausible and ac-
ceptable to the machine but the data entered may be incorrect. There=~
fore, the data must be verified to eliminate errors in input.

-The principle operation in processing data that has been col=
lected, converted to-machinellanguage, and verified is rearrangement,
This invoives classifying daﬁa by tybe and ordering it into sequence
without changing the coﬁtent. Processing is accomplished by computa=-
tions.  This manipulaticn of data requires facilities capable of con-
trolling operations which follew the prescribed plan, capable of
storing data and processing the instructions and capable of performing
arithmetical and logical operations,

The memory unit of a storage data-processing unit is used for
orderly recording of data so that it is accessible to-the machine
when needed to complete instructicns, The memory unit may be a magne-
tic drum, a magnetic tape, a matrix of magnetic cores or a combination
of any of these., The type of unit will determine the capacity of the
memory. -The magnetic core is the most widely used (51). -

‘The arithmetic unit of the computer contains the electronic
switches, transistors and other essential mechanisms necessary to per-
form arithmetic. computations., These computations are performed on
codes for decimal integers,

The control unit is used for directing operations within the com-
puter, It obtains instructions from storage, interprets them and
carries out the instruction, This function is accomplished by cir=
cuits opening and clcsing in responseto individuzl instructions.

The output unit uses punch cards, magnetic tape, punched paper




tape or a printer. The printer may be used to print data from magne=-
tic tape, punch paper tapes,'punch'cards or directly from the machine
storage onto paper, Instruction and type of machine will determine

which of these cutput methods will be used, -
History of Computing

The need and use of devices to speed working with numbers has
long been evident. The first aid was the abacus which has been used
for thousands of years (87). The abacus is a device that makes use of
the bi-quinary number system. The Chinese trained in the use of this
simple wooden-peg type apparatus, can out=calculate an operator of a
modern calculator, The same bi-quinary number system has been used
in developing mechanical computers,

In 1642 the first mechanical computer was built by Pascal and
later in 1673, was improved by Leibnitz, A British mathematician
named Charles Babbage attempted to develop a large machine in 1812,
but due to limited funds the project was not completed. In 1833 he
developed the idea for tﬁe ancestor of all automatic computers, a
machine he called the "Anaiytical Engine"., With this machine it was
possible to specify in advance a sequence of operations and the num-
bers to be used in these operations. Again the expense of the pro-
ject led to failure in actually developing this machine,

Another step in the development of devices to speed the manipula=-
tion of numbers was made by an American, Dr. Herman Hollerith, who
patented the punch card in 1889, He developed the card, to be punched
by hand and used on a tabulating machine which he invented, to speed

the ccunting of the census in the United States. The 1890 census was




completed in one-third the time of the 1880 census, even with a 25
per cent increase in population, by use of this new system, The card
.used in computing systems today is known as the "Hcllerith card”,

Babbage's principle of sequential control ﬁasnused,in 1630 for
the development df the first modern computer by Dr. Howard Aiken of
Harvard University. The machine is commonly known as the Mark I and
makes use of electromagnetic relays and punched paper tapé. After
several years' work the machine was completed .in 1944,

',Thé first large electrdniq computing machine, the Eleétronic Nu-
merical Integrator and Computer (ENIAC), was completed in 1946 and
put into operation at the University of Pennsylvanié (88). 1Its use
of vacuum tubes, wherein mechanical inertia was not present, made
the high speed of the electronic machine possible. The speed of the
electronic pulse in the vacuum tube which performed an arithmetic o-
peration was }imi;ed only by theétimevip took fér an electrical tran-
sient to se;;le‘down. The ENIAC can perform a multiplication in 2.8
milliseconds, The vacuum tubes were later replaced by cryestal diodes
and more recently by transistors, which enable small, compact, high=~
speed computers to use less power,

The Univac was the first mass-produced computer and was pléced cn the
market in 1951, The IBM 701 increased the speed of operations and became
available in 1953 (88)., The Whirlwind I, built by Massachusatts Institute
of Technology, has a speed of 0.1 to 0.05 milliseconds per: calculation
(73). The speed at which these machines could perform was much greater
than a human operator's speed in directing the sequence of an operation,

Therefore, 2 method had to be developed so the machine could perferm
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the sequence without human intervention,

-Various procedures were tried and presently a set of instruce
tions directing the sequence of operations is entered as a set of .-
coded numbers into the memory of:a machine, . The control unit of a
machine is used to make the selection from the memory of instruction
to be used, The results of the instruction are recorded in the memory
cell for use in other computations. The memory is capable of storing
one character in each cell, Magnetic drums, mercury tanks and elec=
trostatic tubes are used for this function. The memory: capacity of
a machine was 30,000 words by these methods, This type of storage. .
has been termed "internal storage™. Additional data can be obtained
from "external storage" on punched paper tapes, punched cards, mag-
netic tapes or magnetic disks,

~Today it is estimated that about 14,500 stored program computers
are in use for scientific, engineering and commercial data process=-
ing (73)., In addition there are thousands.of special-purpose compu-
ters, electronic card calculators and analog computers in daily use.
The U. S. Governmént uses fhe majority of all computers and is either
directly éf indirectly paying for thé cost of developing other special=-
ized computerso' The development of these special computers is costly,
but the military services, who are essentially the only customers
at this level, are the causal agents for this special research. -As
the machineé are developed and the cost . for production is lowered, the
commercial ‘base will be preparing to purchase and put to commercial
use the new products, The adaptation pattern of computer use in in-
dustry appears to be very uneven., Computers have been readily ace-

cepted for some clerical functions but not as readily elsewhere, The
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high speed at which these machines can produce data creates a threat
to clerical help, middle management and top management. The Univer=
sity of Chicago (73) estimates that the new IBM 7090 takes about an
hour of computer time to do the equivalent of one million man hours
of desk calculator woerk, It was figured that the machine could do
at the cost of one dollar as much calculating as a man could do in a
year, The speed differential of larger machines to hand calculating
was determined to be ten million to one,:

" Management has not hasitated to use computers in bookkeeping
functions where they can be directly substituted for clerical labor,
The use of computers in management functions is viewed as either a . -
threat to .middle management or as a boost to the man in the middle,
If reorganization to use computers involves by=passing the functions
of the middle manager and leaves the decision-making to top manage-
ment, the threat is reai (73), On the other hand, if the middle .
manager is retrained to care for and feed the computer, the middle

man will gain in importance in management functions,
Managing with Electronic Data Processing in Industry

: The computer has become one of the most revolutionary to§ls a=
vailable to iﬁdustry in the last twenty years. It has been used to
cbtain greéter efficiency in clerical duties, to expedite accounting
procedureé, to lower inventory levels; to better competitive posi-
tions and other management reporting activities. A new area 6f com=
puter ﬁses is. advancing in the management Qf the business industry.

Higginson (60) conducted a survey of companies in the United

States industry that had 19000 or more employees, Inforﬁation for
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the research was obtained by mailing a four page questionmaire to the
presidents of 988 companies requesting information concerning EDP in
their organizations, Detaliled letters or questionnaires enabling 288
companijes to be included in the survey were returned. The particl=-
pating companies owned, rented, or lgésed approximately 13 per cent
of the computers in the United States.

The companies were asked to state their EDP objectives in an
attempt éo determine what data processing meant to them. Only 112
companies presented goals that were measurable,. Others (117) re-
ferred to their objectives in terms of applicatipns and abecut 15 per
cent gave broad nonmeasurable objectives. One<half of the measurable
objectives presented were financial and over one-fifth related to
information objectives., The goals listed by these companies were as
follows;

No. of companies

(Impro#ed clerical savings o X

Reduced data-processing costs = - S 32
lower administrative or overall costs . v 20
Better service to customers 17
Greater timeliness of information 17
Increased speed of infermation . - 13
Improved accuracy of information 11
Greater efficiency : 11

Higher contribution to profits
Fewer employees

Higher productivity
Additional information
Reduced clerical effort
Reduced inventory

Higher inventory turnover
Improved sales . :

s s N WD P OV O

(60, p. 32=33)
Higginson discovered that only one-fourth of these objectives

had been set in terms of corporate needs and the rest for clerical or
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departmental needs., His conclusion was that data-processing execu=-
tives did not consider the computer as a management tool,

The question regarding applications planned for in the future
indicated a greater concern for management needs. More specifically,
the questjonnaire revealed that executives planned to use EDP for
management -information systems, management planning and control,
reports and operating systems, Others stressed planning and control,
while a few were interested in {iteégrated, information or total
systems. Only 18 companies ‘stated operations research and preblem
solving as their future targets.. The author was concerned that the
use of computers for "decision making" was seldom mentioned, The
major problem of companies setting appropriate EDP objectives was .
stressed by only one executive, He said:

Probably the reason that we have not made more
use of our computers is that there has been a
certain haziness about our objectives., Most

of our decisions to date have been ‘intuitive.
Either because of ignorance or skepticism on the
part of management regarding what can be done
with computers, they are not being used for the
important areas of our business (60, p. 34).

Information has become an important factor in the new concept
of systems in conducting business., Forrester described an organiza-
tion as a Y"system which has six interconnected networks: personnel,
money, materials, orders, capital equipment, and information"(60,

P. 37). General Foods Corporation uses previous activities as in-
formation, whersas, Lever Brothers Company initiates action with EDP,
and uses it for management reporting and problem solving. Therefore,

information can be defined as a reflection of action, It can be a

summary of past actions, or action that needs follow-up or control,
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‘and to initiate future action. Informat;on flows upward in the form
of reports and downward as instructions or directives, or outwardly to
customers and stockholders,

Computers can process masses of data and provide instantaneous
information, This is an important factor in being able to obtain
better control and for planning applications in industry. The survey
points out that routine clerical applications are in common use and
do save money for the compahies,, but the executives‘expressed the
fact that they were interested in making money, ﬁot saving it. There=
fore, planning and control applications are of more concern to com=
petitive industry. Applications of computer information by the
companies participating in the survey show the common use of clerical
routines. Sales analysis and inventory control are.gaining attention
as the following frequency iist indicates:

No. of companies

Payrell - 247

Sales analysis 235
Inventory control : ' 211 =
Billing and inwoicing 195
“General:accounting o ” 197
Accounts receivable 183
Cost accounting ' 188
Accounts payable 152
Personnel ' 136
Production control 133
Production planning : 128
Shipping=distribution 106
Sales planning : S 95
Purchasing-ordering 89
(60, p. 38)

Information is not the only important function of EDP, An EDP
system can provide services te both management and to customers.

General Electric Company prevides their divisions and departments
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with consulting services, The computer can also be used to cocrdinate
departments. - Information from-all departments can be compiled into a
single integrated system. This integrated system allows the depart=
ments to realize their part in the whole organization. ‘EDP can be
used in developing budgets, standérds for administrative executives
and to help measure these standa;ds, therefore, performing ancther -
control function.

Service to customers is provided by immediate information of
product availability and delivery. -EDP allows the sales force more.
time for customer satisfaction by relie§ing them of administrative
details, Lever Brothers Cémpany has drawn together corporate func-
tions that effect customer service, Among them ére sales forecast=
ing, production scheduling, warchouse replenishment, order process-

ing, warehcusing and shipping.
Hospitailﬁse of Electroni¢ Data Processing

. Hospitals have been slow in adopting the use of the computer,-
possibly due to their unique organizational structure. Gradually
hospitals are beginning to :galize the abilities of the machine and-
the possibilities of its use in areas undreamed of in the past. Many
of the iarger hospitals are now using data processing equipment in |
the traditicnal business applications of péyrbll and accounting. At
present, several hospitals are experimenting with various applica=~ -
tions of EDP in areas from research in life sciences to bedside care
of patientse.:

A recent report in the Army Times (61) gave an account of four
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research projects under study by top=level medicallofficials that
could lead to the use of bedside computers in hospitals, The compu=
ters could be used as bedside monitors,that would keep a continuous
check on vital life signs, such as temperature, pql#e; respiration
and heart condition,' The faiiure or down swing in any one of the
vital slgns would cause a light to flash at the nurse's station.
Other uses of the system mentioned were to help plan menus and special
diets, to help doctors djagnose illnesses and to_prescribe medicines,
In helping to diagnose illnesses, the computer would ﬁe fed symptoms
of the patient and the machine would compare this‘input with thou-.
sands of medical case histories that have been stored in its memory
and print out a list of illnesses thaF might be indicated by the
symptoms., The list would be in order of probabili;yo It would be the
final responsibility of the doctor's professional judgment to make
the diagnosis. The system would also be used to keep medical histor=.
ies of patieﬁts readily accessible to a medical officer at qeagly any
fixed medical facility, reducing the possibility of lost records in
the frequent moves of service persomnel. The system would provide
nurse's stations with keyboard units that would'enable'nurses to -
order prescriptions from hospital pharmacies by punching letters on
the keyboard. The medicines would be delivered through pneumatic
tubes back to the nurse?s.station.

Pilot studies at Tﬁléﬁe University Medicai School in Néw Orleans
(85) have recordéd‘infbimétion and s;o¥ed it in computers for use in
statistical studﬁés;‘ Information pértinent to the medical history of

the patients is checked on a form desigﬁed for easy reference by the




17

physician. -This check sheet is"used.tb prépare the punched cards for
the input data to be stored in the computer, Clinical information is
checked on marked sense cards and stored on digital magnetic tape for
further reference, 'Thié information can be retrieved for study by
having the computer challenge the records containing a given set of
conditions, extract information and array it in thg proper format for
analysis. The information can be reorganized undér a subject heading
for.clinical use, fof study of medical terminology, to detect trends
in the incidence of infecticus disease, to study the effects of in-
vestigational drugs and envirommental factors or to study other major
health subjects,

The bacteriology laboratory at the Unive;sity of I1linois Research
and Educational Hospitals (28) developeda method for using the compu~
ter to p;géare the monthly report of over 2900 specimens tested per
month. A‘data processing center was already operating in the adminise-
trative area; thegefore, offefing a speedy and‘accurate method for
computing:thévinformafion needed, Clerical personnel was used to
prepare thérdafa and reports, 1eavingvthe ﬁedicalvtechnologists free
for laboratqry'duties. Punch ca:ds were used with a coding system
develdped t§%record the necessary data., Data from the monthly tabu=
lation produced the following informationg

1. Number of specimens processed,

2. Processing cost for these specimens,

‘3. Total number of specimens processed
for each ward or clinic,

4, Processing cost for the specimens for
each ward or ciinic (28, p. 92).

The laboratory staff indicated that the use of the computer made

comparisons between time periods more valid due to standardized methods
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needed to obtaln and count the data, Minimizaticn of humen errors
and variables in judgment were advantageous alsc. The fncreased data
available facilitated its use for clinicel investigation as well as
establishing a correlation between werk volume and costs.,

The Health Sciences Computer Facility st the University of
California, lLos Angeles (94) uses two data processing systems to pro-
vide ceomputing support for basic medical research and as a base of
applied computer research in blology and medicine, The speed, memory
capacity, and accuracy of the digital computer makes clinical data
readily accessible to the medical staff, A panel ef physicians and
medical scientistsstated a few examples of the current use cf the
computing facility at UCLA as follows:

Significant new knowledge is being provided
cn the organizstion of brain systems during
sleep, fatigue, prolcnged darkness -and other
cenditions,
Complex biochemical experiments now conductad in
the laboratory may cne day be performed more
rapidly, precisely, and economically with come
~ puter assistance, Chemical responses of biocod .
te wvaricus factors in surgery are simulated
and analyzed by the computer in one project.
Huge masses of medical data can be analyzed.
In one effort the computer is a principsl tool
in a Los Angeles heart study aimed at discovere
ing causes assgoclated with heasrt dizesse and cone
ditlons which keep people free of heart trouble,.
The facillty serves as a research tocl aimed st
_developing a hospitalewide system of automated
racord handling, storage, and retrieval. This
project involves development of a computer-stored
¥thesauzus" of disezze conditions for automatic
coding of disease (94, p. 87).

Review of literature reveals mozst hospitals are applying data

processing in a partlcular area snd for a specific functlon such as
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research, accounting, or to reduce clerical activities, The Children's
Hospitél, Akron, Ohio (25) is developing a prototype communications
and information network for computerized hospitals of the future. A
two year feasibility study began early in 1961.: The‘éntire hospital
was evaluated, Tﬁe study indicated a need for either systematization
or automation. It was found that about 40_per cent of the nurse's
time was spent doing clerical work and that duplication of effort by
personnel résulted ffom a 1a§k.p£:a single source of information,
Another prdbléﬁ waé "fﬁe‘inﬁbiliéy éb insure an acceptable degree of
accuracy. when Er;ﬂscriﬁing ;i transmitting information; making dosage
conversions"o; other édﬁputéﬁions, and when preﬁaring medical docu-
mentation" (26, p. 71).

The system was narrowed after the study from the o;iginal "grand-
iose" system of solving most of the communicatidn problems in a hos~
pital, by eliminating systems being used and studied at.other hospi~-
tals (25) ., . The accounting and business. applications will be incorpor-
ated after the.infermation system is operational and processed during
slow hours, therefore, becoming a by-ﬁroduct of the system. Time
clock recorders will be used for payroll purposes to eliminate key
punching of employee hours. The time clock is connected directly to
the computer eliminating many clerical functions previously used, -

Manual entry units and oufput printers are located at the seven
nurses! stations, seven other ancillary departments and at the ad- "~
mitting office. The basic data for each patient is kgympunched and
fed into the computer by a card reader at the admitting office. The
input-output units are in direct communication with the Fomputer com=

plex. Two disk packs of two miliion digit capacity are used instead
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of tape due to the need of near-instantaneous retrieval of stored
data,. : The computer has a clocking system that calls into action more
than 150 automatic functions for inpatients and 50 more for outpatient
activities. An example of what the call schedule list will provide
the nursing unit terminals between the hours of 6 A.M. and 6:38 AM.
is as fOlIOWS'

Time-date notification

.Formula feeding schedule

Medication not reported =-- reminder, 6 A M.

‘Medication schedule, 7 AM. :

Lab regular schedule

Kitchen requirements

Dietary breakfast

"Shift medication not reported =- reminder
(25, p. 118)

: In addition to these functions, approximately 160 other applica-
tion programs are used for patient activities.b The nurse's‘station
has a loose=leaf detailed instruction book for referenoe‘for easy con-
“vers1on of orders-into computer language. The nurse can report, order
and query by way of the entry keyboard of the terminal. Appropriate
bnumbers are entered across the 12 rows of keys, the output pr1nter types
out the message and the nurse verifies 1t. If the message is correct
a transmission key is'depressed to start the cycle of computer activi-
.ty;, .

Test runs of tenfday periods have been oOnducted to "debug" the
programs; Education of personnel was an'important factor, but did
not prove to be a major obstacle. It was found that .a range of eight
hours was needed to learn to‘use the loose-leaf instructional manual,
and that confidencevand speed of the operators were gained after a

period of three or four days. It was determined that personnel re-
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action was very favorable, The study pointed to a number of omissions
in conventional communications not noted previously. Although further
research and evaluation was found to be necessary, the assistant ad-
ministrator concluded:

Successes thus far indicate that systems approaches

such as this will one day be utilized in all hos-

pitals -= either time-shared or others or self-

contained within the institution (25, p. 120).

There are a great many hospitals that are too small to afford a
self-conta1ned data processing system due to finances, talent, or a
wide scope of applicat1ons. Several articles have revealed various
approaches to solving this problem, bne answer may be the shared
automatic data processing facility., The banking industry has been
successful in this area as have been some hospitals., One or mbre
hospitals join in developing and establishing a single data processing
center with one operating and planning staff. Many advantages are
realized such as reductions in labor, more timely and accurate infor=
mation,kimprovement'in‘financial systems,:eliminatisn of clerical
duties by professional personnel, and assistance in managing and
planning. Pacholski (77) has listed additional advantages of pro=
fessional, administrative and operational functions as follows:

Use of a'computer system by any participating
hospital regardless of size.

High caliber personnel to staff the centralized
facility, and more of them than any individual
hospital could afford.

Use of more sophisticated systems and techniques
that could not be developed individually by a
hospital.

Sharing of the best administrative and management
techniques,

Preparation of comparat1ve reports and analyses
permitting performance evaluation.

Expansion of centralization to additional
susceptible areas and functions.
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Release of sorely needed bo;pi* space for
cther use (77, p. 56).

Pééholski further lists 13 separacte areas or organizatlions that
are studying the‘feasibility of shared dsta processing systems.,

A‘single machine installation and a unifled staff heve sarved
the Fairfax Hospital and the Alexandria Hospital in the Wzshington,
D. C. area since 1962 (37). An estimated $25,000 per year has bsen
saved by the project. A third hospital requested to join the system
and pians were initiated tO'incorpérate;this new hospital inte the
system by January 1966,

An independent staff was established czlled the management
services division and placed under the direction of an assistant
administrator. This staff is reponsible for the development of 2ll
‘new systems and procecdures and fer review and comntrsl of the existing
system. They are respohsible for the training and indoctrinatien of
all hospital employees of both hospitals, Staffs ¢f both hespitals
share in the policing of the systems, The plans for the thlrd hospi-
tal include utilization of a consolidated systems staff, slso.

The”twelve:hospitals‘of the Sisters of the Third‘O:der of 5t,
Francis have found the use of electronic data‘pracessing for acuounte
ing, gratifying (62). Prior to 1956, only one hospifal had an ace
ceunting staff. A general ledger was maintained at Peo;*ia9 I1linois
and monthly reports were sent in from each of the twelve hospitels.
As the public became more conscious of the cost of hcspitaley a zieed
emerged for an accounting staff at each hospital. This need was fuls
£f:131sd by the development of a centrzl accounting and administration

office with one controller., Data processing was required to process
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‘the accounting data rapidly to provide meaningful data to each hospl~-
tal, The central accounting system required the devélopment of a
handbook and manual on procedures fof reporting the information for
processing to obtain uhiformity from the twelve units.,

" Hospitals that cannot afford a self-containing data processing
unit, and are not in a situation that lends itself to a shared data
processing system, may find aid outside the hospital. Service bureaus
have been established in some areas that sell compﬁter time to in—
dustry, businesses and organizations'such as the hospitai; Mount
Sinai Hospital of Chicago (12) utilized such a bureau. A biweekly
payroll for 1300 personnel is processed at a data processing bureau.
The bureaus' ability can be utilized to solve single problems for a
hospital. The hospital may use this service as the first step to~-
ward a more integrated data processing program of their own, or more
specific applicaticns may be the objective of such services, Baum
has stated three major advantages of using 'a service bureau as:

"1. A hospital can enjoy the benefits of éutomation
even though it has no installation of its own.

2. A hospital gains valuable experience for the day
when it expands its use of such equipment, whether
this develops from its own installation or through
more elaborate service bureau or community hospital
computer center applications. -

3. The hospital can utilize less time than they can

g afford if they owned their own machines (12, p. 51).

The availability of service bureaus, of shared systems and of
self-containing systems has not been sufficient to make data process=
ing a common application in hospitals to date. In 1962 the Division
of Research of the American Hospital Association conducted a survey

to determine the use of data processing applications by the hospital

members (50). Results determined only 7 per cent of the 7000 registered
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hospitals maintained data processing applicaticns. Only 39 of the 7
per cent reported the use of computers. Approximztely cne<half of
the hospitals using data processing equipment used outside equipment
to tabulate records. The major application of the equipment was for
bookkeeping purpeses. It was found that larger hosbitais were more
likely to utilize data processing equipment than were small hospitals,
One of every thres federal government-controlled hospitals utilized
data processing equipment with large voluntary hospitals being the
nexg‘largest uger (5,7 per cent). The overall reaction te data pro-
cessing for hospital record keeping was favorable, The main com-
plaint was due to general mechanical difficulties with the eguip-
ment., The number of completely dissatisfied members was only 2 per

cent, 25 compared to 33 per cent that were completely satiafied,
Food Service Application of Electronic Data Processin;

The application of electronic data preceszsing in fvod services
did raot appear in the literature until 1960, The Methodist E@Spital
in Indianapells initiated the use ¢f punmch card processing of meris.
The-patients cn regular diets checked their own menus, wWhereasg th@v‘_
dietitians visited the patients on modifled diets and checked the
menus for these patients, It was reported thet increased patient sae
tisfactiom was gainad by the use of selective menus and resulted in
reduced food waste, increased portion control andvincreased acCUTRCY
in food orders (82),

Tne use of punch cerds feor inventory control in food service

first appeared in 19£1. Tatge {(89) described the system as 2 card

file. A card iz punched for each item purchaszed znd placed in one of
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24 categories of food items. When the kitchen orders an item, the
corresponding card is pulled from the file and run througﬁ an ac= -
counting machine to obtain an accurate expenditure record for each
classification of food. The percentage of total food cost is also
calculated for each food group.

Tatge also discussed the use of data processing to determine

labor efficiency. Labor cost was distributed into 14 caﬁegories
according to areas of work, rThe man hours expenditure on various
tasks were calculated and costed.

Punch cards were used for selective menus as in the Methodist
Hospital in Indianapolis. The menus were printed in the center of the
card and marked by the patients with special pencils. A carbon-sensi=-
tive machine read the marks and punched holes related to the menu at
a speed.of 100 cards per minute., A sorter arranged the cards according
‘to foods selected and a tally of each item was obtained. The cards
were then rearranged by the sorter in order of patients to be served,
The sorter operated at the speed of ado cards per minute for each card
‘column or food item,

The use of electronic data processing in food service applications
became more prevalent in the literature in 1962, Nutritional analysis,
nutritional research, tallying of selective menus and coéting of foods
seemed to be the most significdnt applications. The use spread to ana-
lysis and contrsl of fqod costs, menu plamning, inventory control and
‘arrangement simulations.

. Hayes, Abraham and Careres (58) describad the use of computers in

epidemiclogic dietary studies, To gain appropriate use of computers
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for such studies an exceptionally large volume of data should be evi-
dent, the processing operation should be repetitive and lengthy, com-
plex statistics or extemsive classification are involved or speed must
be esséhtial.in the‘analysis of data, The spidemiology studies of
cardiovascolarvdiseases meet these requireﬁents. The initial dietary
data was collected by interview, food>records, or self-administered
questionnaires and converted 1nto quantitative dietary data by compu=~
ter. 0perat1ng instructions andeafood composition table were stored
in the computer for use when input consumption data required computa-
tion., The results were pr1nted reports or output tapes as specified by
the 1nvest1gator.

The use of computers in the epidemlologic studies revealed three
distinct advantages., Improved comparability of different studies were
posslble by ellm1natrng the shortcuts taken preV1ously, due to volume
of data collected. The second advantage was the application of new
approaches in analyzing data such as determining the time of food in-
gestion as well as the total notrient jntake., Another advantage was
the offeotive storage of data on punched oards or tape that could
be easily manipulated for future studies, | |

Tullis, Lawscn and Williams (93) discuss the use of therdigitaI
computer for calculating dietary data by the '"short form". Ihe short
form of nptritional composition of food includes fifty-one categories,
fifty two if alcohol is included. Analysis is usually calculated for
twelve nutrients or greater if special interest items are included such
as type of fatty acids present, The two-dimensional array resulting

from the food categories and nutrients evaluated, provided 624 de-
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rived items. The authors expressed the problem in mathematical terms

as fol;ows:

«oothe basic procedur@ represents the multiplication of

a vector, the components of which are the amounts of

food ingested, by a matrix, the elements of which are

the numerical values in the food composition tables.

The resulting matrix product is a vector representing

the desired nutritional factors (93, p. 384).
The dietitians estimété the quantity conSﬁméd by fhe subjects,
USing food models as a guide; aﬁd record-it on a form that éorreéponds
to the punéh cards of the 52 categdries §f food. The inﬁdt cafds aré
punched accordiﬁglyo The computerréonﬁains:é ﬁrogréﬁvthét #illimake
the necéssary computétions and pﬁnch or printvéﬂt tﬂeﬁresulté as di-
rected. A master‘deck:df 52»cafds éontaining the nutritional data for
the 52 food categories are read into the machine and stored in the
memory cell fdr future referénce.‘ To obtain thé nufritionai analyéis
of a subject, the cards prepared from the food consumption report are
fed into the machine, the program is activated and in a few seconds
the results that have been computed are punched on output cards or
printéd aé directéd° .Tﬁe.bﬁtput cards can bé used further in:summéff
ieé, correiatibné aﬁd-étéfistic;i e§a1uafions.j Thg output fbf a‘éﬁb-
jéct contains a summary of the daily nutrienf intaké, the aﬁérage
daily intéke9 and National Research Council recommendatioﬁs:for easy
reference,

" Electronic data processing has been helpful in evaluating dietéfy
surveys conducted in earljer periocds as well as more fecent investiga=-
tions, The.surveys are used to characterize and differentiate eating

habits and nutrient intake of individual and group diets. Nutrition-

ists from the Louisiané'State Board of Health in New Orleans use the
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system to gather data for a dietary-atherosclerosis investigation (55).
The investigators not only sought to characterize and differentiate
diets'ahd dietéry habits by the use of more accurate and standardized
methods for assessing dietary data enabled by computer use, but also
thought it possible to identify new trends by the longitudinal studieé.

AThe data processing system is programed to compute thirty-six
éhemical components and thirty-two interrelationships of the diets,
The system is flexible and can process data for homogeneous or heter-
ogenous ihdiViduals or groups. Correction factors for census and time
are included in the system to allow comparisons. When proper correc-
tion factors are applied, the system indicates the average food eaten
as a daily average gram weight.

The sysfem is developed to provide proper.maintenance'of the nu-
trient table as revised analysis is available or new foods added. -
Another provision is the double checking of calculations to detect
printing, clerical, and card=punching errors. A special character was
devised to represent missing nutrient data so that the percentage cal-
culation would be for known nutrients only. This was alsovvaluable in
the statistical analysis by utilization of the confidence levels pro-

duced by the special characters, becguse constituents with nutrient
values known at or above the 75 per cent level were included to obtain
means, minimum and maximum values, standard deviation and standard error
of the nutrient analyzed.

The utilization of electronic data processing equipment for cal-
culation of nutritive values for epidemilogical research has provided

‘more accurate, immedjate, and consistent results, The system has




29

enabled the calculation of individual items to be evaluated. The sta-
tisticians in the Consumer and Food Economics Research Division of the
United States Department of Agriculture have prepared a deck of cards
to facilitate the use of EDP in nutritional. analysis. The nutritive
values of foods ;ccording to the USDA Home and Garden Bulletin No. 72,
(1960), titled Nutritive Value of Foods, have been used for the cards,
Most of the values are for ready-to-eat forms of food. A manual was
prepargd to accompany the cards to. describe the method of computing
the nutritive values with the cards, ‘Aﬁother deck .of cards for insti-
tutional use was prepared for "as purchased foods" corresponding to
Haﬁdbook No. 8, Composition of Foods~=Raw, Processed,»Prepared (29).
The cards were revised based:onithevi§63 revision’of Agriculture Hand-
book No. 8 and includevﬁlues 6f thé edible ﬁortion of 100 gram portion;
as well as 1 pound food agdpuréhasédo The Aéta was recorded on magne-
tic tape also;..ThebusnA Home and Gafden Bulletin No. 72 was revised
in 1964 aﬁd ﬁhévnewhdata éppiie& foiupdafe’the éofresp@nd}ng deck of
cards, At this time, the instruction manual was revised and can be
used for either of the two decks of revised cards (75).

Nutritional analysis of research is not the only application of
electronic data processing in the food service industry. The main ob-
jective of menu planning is to develop a palétabié, attractive and ac~
ceptable menu that is nutritionally adequate. Electronic computing
equipment is an excellent tool for evaluating menus for nutritive
value, The Veterans Administration has established a system for eva-
- luating the menus of its hospitals thruughout an area, at a central
data processing center. Brisbane (22) repcrted that the use of com~

puters at the Data Precessing Center in Los Angeles makes it possible
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to calculate the nutritive value of menus of 170 VA hospitals in the

Western section of the country. The process has attained both accur=-

ate and standardized source figures of food composition in addition to

relieving the hospital dietitians of this clerical task. Both regular

and modified menus are analyzed for 14 nutrients for both dalily and

weekly averages, . The USDA pumch cards have been adapted for use in

the system. The system has proven satisfactory as the mechanics are

easily understood and accepted by the dietitians.

A survey of 15 hospitals in the three states of California, Mary-

land and Ohio led Hartman to make this statement:

Data=-processing equipment still is expensive, and
in spite of the fact that value is recognized,
the cost and difficulties encountered in programe
ing have prohibited its use. The hospitals re-

- presented in this survey plan to release dietary
personnel from the time consuming clerical duties
and manual calculations of nutrient wvalue of diets;
ideally they should provide more patient contact
for these persons, thus increasing patient satis=-
faction through visible personal attention to
their needs and wishes (57, p. 168).

The use of computers should not be restricted to the evaluation

of menus, the tallying of food orders from 'diets and for nutritional

analysis.

Clithero, an IBM representative, announced the following:

With the advent of high speed computers and a
mathematical technique known as linear pro=-
gramming, we can examine all combinations of
food items, based on nutritive value; availa-
bility, and price and calculate a menu that
will meet all requirements at the least possi~
ble cost (30, p. 451). . ‘

He further explains that a set of "shadow prices", which indicates

how much the item costs to add or exclude, can be produced. The com-

puter compares each fcod item with every other item giving the item's
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true value relationship to the finished menu., Some of the important
results of computer menu planning are quallty contrbl, least cost and
purchasing guidance. -

Balintfy* of Neﬁ Orleans has just such a program in operation (3).
The system 1s designed to take the many variables that a dietitian -
considers in planning a menu; process these variables by use of a
"bounded integer programming algorithm" developed by Dr. Balintfy and
his associates, and make decisions on:foods to be included in the menu.
The system reduces food cests by 25 to 30 per cent and may be used for
any hospital with 15 beds or more., The dietitian can accept or reject
any menu item included in the diet or insert another item., The compu=
ter will then make necessary adjustments to meet all requirements
programmed.

The pilot study for the cemputer plamned menu was conducted at. -
Touro Infirmary in New Orleans (38). Information was collected on
food prices, recipes of menu items, and patients' preferences. This
information was used as input information for the menu-planning pro-
gram, ' -Another scurce of data used for input Information was the nu-
trient compositicn ¢f foods., The food-price information was converted
into cost per serving of each menu item., The Storagé,of the food=-price
data allowed updating as necessary. -The Recommended Daily Dietary
Allowances of the Natiomal Research Council were stored on tape for

future use in the program, The nutrient composition of the food items

*The research work ceonducted by Dr, Balintfy is supported by the
U.S. Public Health Service Grant No. HM=0216-02,
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were recorded in 100 gram pertions,

Recipes for the menu items described the item and listed the in=-
gredients with quantities in 100 gram units for ong serving. The in-
fé;mation“about the food item was used to determine the nutrient value
and cost of each.food item included in the recipe. These values and
cost were tabulated to obtain the total nutrsient value and cost of the
menu item, This figure was converted into a single cost per serving,
The size of the portion was determined by the hospital dietitians and
was subject to change if desired.

A questionnaire was distributed to the patients to obtain the
preference frequency of each memu item. The questionnaire queried the
patients on meals previously eaten as to how they like each item on
the menu and how frequently they would like the item to appear on the
ménu. The results from the questionnaire were then statistically ana-
lyzed by the computer., The analysis showgd how many meals should“"
separate the food item before it appeared on the menu again. This in-
formation was used in the program for menu plannihg. Once a fodq item
appeared on the menu, it could not be considered again until the proper
number of meals had been:planned,

The four sets of informational data used as input for the menu-
planning program were the originél cbjectives of the program to be
satisfied, Balintfy and his associates had to Qevelop é complicated
mathematical program to meet the set objectives,

The IBM 1410 computer was used to program the menus in the origi-
nal study at Touro Infirmary., The program took no more than 40 seconds

to produce a menu that was the lowest cost per nutrient requirements
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stated, The menu was printed out for the d;etitian to review and ac-
cept or reject, If the reviewer dgsired to make a substitution for
one of the menu items produced by the domputer,'it-could be typed on
the console typewriter input=-output machine used with the system. The
computer would then recalculate the menu and produce the new menu with
:nutrients and cost tabulated. It also produced the percentage amount
of nutrients in excess of the requirements stated in the program,

The computer menu was compared with menus prepared by experts to
determine its advantages and disadvantages. The cost of the computer-
produced menus were 27 cents é day less and did not fluctuate in cost
from day to day as greatly as the menus of the experts! did. The nu=
tritional comparisons showed the menus of the experts! met the total
14 day requirements, but did not meet daily requirements as did the
computer=planned memuis, - The investigator concluded from these com-
parisons, that the computer could produce a less expensive menu that
met nutritional requirements daily. The stability of daily expenses
could be regulated more easily and the constant meeting of nutritional
-requirements déily would be especially significant concerning certain
nutrients such-as vitamin C and the body=-building amino acids that
cannot be étored frém day to day. Another'advantage stated was the
additional time the dietitian could have for other vital aspects of
the job such as supervising Ehe preparation and handling of food,
visiting of the patients, and investigation into special nutritional
problems of therpatignts.

The primar&gbﬁgéctives of other institutions may not be to obtain

the lowest cost menu that meets all nutritional requirements. Other
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lobjectives may be defined and programmed. The objectives may be to
offer a wide variety of mentu items irrespective of cost, a highly pal-
atible menu at moderate cost; or any other combination of objectives.
Dr., Balintfy noted that thlS requirement of havinghto define and state
the objectives of the institution before programming for computer menu-
planning was in 1tself an advantage in encouraging management to re-
cognize and def1ne their objectives (6)

The 1nstitution must structure a menu plan, collect the‘menu's
items and recipes and categorizethe items into classes such_as ap=
petiaers,-entrees and such; >In.planningba noneselective menu,beach
category.must supply one menu item to the day's menu, The items
selected would then be suppressedfora;redetermined number of days so
as to maximize the combination of items during this period.

After the 1nst1tution has established its objectives and struc=-
tured its menu plan to meet the established objectives, data must be
collected and organized for computer utilization. Balintfy classifies
this data into two groups:.” |
a .that already available in the Institutionsl files

{recipes, prices;, nutrients) and that which may
have to be collected (production feasibility and
popularity data which points to frequency, pre=-
ference and acceptance ratings) (Q‘p. 102).

The processing of this basic data was described in detail by
Balintfy and Balintfy (4). The basic information required for the pro-
cessing is available in most institutions as food purchasing records;
recipe files and nutrient composition tables such as the USDA Handbook

No. 8. The logical steps of computation for the processing of records

of menu items are as follows:
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(1) determine the amount of each ingredient in

one (or a given number. of) servings of a menu

item, (ii) multiply these quantities with the

unit price of the corresponding foods and accu=-
mulate the products obtaining the food cost per :
serving, and (iii) multiply the quantities of each
ingredient with each of the corresponding nutrient
composition per serving (4, p. 5).

Unfortunately, in the three sources terminology for names of
foods and their measure are not standardized. Another problem en=
countered in the process1ng of the data was the state of the food
listed in the three sources. The purchase invoices usually 1ist the
foods in the "ag purchased" state, whereas the recipe may list the
quantity in the fedible portion".

The first step in preparing the data for processing is to code
the food items and develop standard terminology for the food names.
Estab11sh1ng standard measures for the three sources is much more
d1ff1cu1t and may require endless computations. The Tulane project
converted all measures into 100-gram units and used this standard as
the basis for all conversion factors. The transformation of the food
from the "as purchased® state to the "edible portion' required the
calculation of three separate yields. The quantityvof food in the "as
purchased" state was represented by qo+ The food listed on the recipe
was symbolized by q; and the completely transformed food appearing in -
the nutrient tables was denoted by qq. The q, was used for the quanti-
ty yield after cooking, Yield factors were calculated for each pro-
cess as the food passed from the raw state to the "edible portion" by
using the formulas y, = q3/q,, ¥, = qz/q1 and y; = q4/q,. These yield
factors were used to calculate the equivalence relationship of each

step in processing. This relationship was necessary to determine the
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nutrient content and cost in each of the three sources of data.

The basic data and the conversion and yield factors are provided
the computer to make the nececsary computations. The output informa=-
tion was punched on cards,andrthe ofiginal data was stored on tape. A
master tape was prepared from the input tapes and stored for further
use,

A nutrient card was prepared for each food item. The card con=-
tained the code number of the food item andvitS'nutrients obtained from
the USDA Handbook Noo'8o When the computer read these cards, nutrient
compos1t1on per 100 grams of each of the food 1tems were computed and
stored on tape,

Price data cards were punched with raw food cost that was used by
the computer to convert the price of each food item into cents per 100
grams of "edible portion" The cards contained the following informa-
tion:

1., Name of food item :

2. Code number c¢f the food item

3. Unit code - identifies the unit (pound, gallon,

. case, etc,) of the food as it was purchased.

(For exampley Unit Code 1 corresponds to pound. )

4. A.P, price (in dollars) per unit

5. Yield factor

6. Conversion factor (4, p. 8)

A tape was prepared from the output of the computations of the price
data and contained the names, code numbers and prices of the food items,
This information was stored in numerical order.

The need for two cards to provide necessary data for the recipe
input was recognized. One card was used as a "title card! and the

second card listed the ingredients included in the recipe. Information

included in the title card was as follows:
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1. Menu Item Code Number

2, Name of Menu Item

3. Code for Source of Recipe

4, Total Number of Ingredients required for

- the recipe, .

5. Total Number of Servings obtained from the
recipe (4, p. 9).

The second card listing the ingredients contained the following

information: -
1. Menu Item Code Number.
2, Name of the Ingredient
3. . Food Item Code Number {corresponding to the
numbers on the Price and Nutrient Tapes)
4, Yield Factor . ‘
5. Quantity of the Ingredient (in pounds, quarts,
etc.,) as called for in the recipe for the number .
of servings specified
6., Conversion Factor
7.- Card Number Identification (4, p. 9)
The list of ingredients were stored on tape for one serving and the
quantity of ingredients were given in 100-gram units,

The three tapes containing the nutrient data; the price data,
and the.recipe data were used as input information to calculate the
cost of nutrient compcsition of each menu item. All input data was
stored in 100-gram cf "edible‘portion" units; The output for the cost
of nutrient composition was for a single serving portion, The output
data was stored on a fourth tape, titled "Menu Item Master Tape",

\Balintfy and Balintfy (4) recognized several methods for obtaining
information to measure food acceptance. Food acceptance may be
measured from data collected by tallying selections made from selec~
tive menus, by determining a frequency rating or a preference rating
from data collected by use of questionnaires or by analysis of cost.

A separation rating was determined by using the median of the fre=

quency ratings and was determined by the authors to be the most signi-




ficant, The selection rating was considered the most reliable but
limitéd by the availability of a varjety of items from which to select,
The separation rating was used as the input data in the study at Tu-
‘lane.

The main interest of the pilot study was the utilization of com-
puters in menu planning, but for experimental purposes, related infor-
mation was also processed (4). The experimental design assured that a
cafd was punched for each patient upon admission with general inhforma=
tion about the patient. A "Master Diet Card" was originated by repro-
ducing necessary information from the admission card, Additional in-
formation such as the ward number, bed number and diet code was ‘con=
tained on the card., Diet changes could be made on the ward by the -
means of mark sensing by the nursing personnel, These cards were
used as source data to produce an up-to=date "Diet Sheet" for each
~ward and to pre-punch *Menu Cards" for each patient to make selections
for the following day.

The menu was printed on the '"Menu Card"., On the reverse side of
the card a questionnaire was printed for use in opinion sampling by
combining the selection ratings with the frequency ratings, A pre=-
ference rating scale was also on the card, but was not used. The
cards were distributed to patients to makg the;r selections by marking
the desired itemsol After collecting the cards, they were processed
through a reproducer and a sorter to obtain dietary information for
future processing.

A tally of food items were obtained from the cards by machine,

An important function of the computer at this stage was to make proper
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selections for cards that had not been marked by following the diet
code on the céfd. The cutput information not only contained the total
numBer of servings checked, but also the unit cost and total cost of
each menu item selected.. This ‘information was obtained from the use
of the "Menu Item Master Tape" in processing. Other information ob=-
tained from the tallying process was median frequency ra;ings of items
selected and nutrient content and cost qf the menu selecged by each
patient. = All output was punched on cards for easy access for later
use in statistical analysisy in addition to the print-out sheet for
immediate review.

Balintfy and Nebel conducted a later experiment using the tech=-
nique of computer-assisted menu planning (5). A group of dietitianms.
were asked to plan economical, non=-selective menus for seven consecu=~.
tive days. They were supplied with a list of 200 menu items that were
categorized into fifteen classes, such as -appetizer, entree, cereal,
starch, vegetable, salad and desserts. Three methods of menu planning
were analyzed and compared to determine the effect of various factors
on the computer-assisted menus, The first method consis;ed of menus
planned without the assistance of the computer, The dietitians had
the assistance of the computer for the second method and the third
method was a random selection by the computer of a menu item from each
of the fifteen classes.,

Factors affecting the menu planning were the completeness of
dietary information supplied to the dietitians, the differencg in plan-
ning one week's menu or two and thg effect of menu display. One-half

of the dietitians received complete dietary information; while the
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others did not. The subjects were instructed to plan a week's menu to
meet daily nutritional requirements at a moderate cost using the 200
menu ‘items.“7Upon completion of this“phase of the experiment, the die=
titians visited Tulane Univefsity?tozbrepare‘théfcomputersggsisted*»'
menus, -Complete dietary information was ‘available for thié method.
One-half of the group planned menus for the first week while the other
half planned menus for the second week, ' Eight of the dietitians had
the menus typed on the input-output typewriter and the other eight had
their menus printed out on a ﬁrinﬁing”device fifteen feet away.

.~ The computer calculated a day's menu and printed it out for the
dietitian's approval, ‘'If the menu was approved, the computer was in=-
structed to compute the ‘next day's menu. ‘If thé dietitian did not ap-
prove the menu, she was free to type in a new menu item to replace the
one she did not find satisfactory. ‘'The -computer would recalculate the
diet, make adjustments and print out the revised meriu, This process
would continue until the menu-wasiapprovediand the computer was‘in: '
structed to continue with the following day's menu. - The sixteen dieti=-
tians were not instructed in technique of methodology in selecting sube
stitutions ‘for the disapproved menus. - Only thg eight dietitians who
were supplied complete dietary information for the unassisted menus
were familiar with this factor to assist in making selections for the
computer assisted menus, A control group of two dietitians were given
complete information, instructed as to the process of making selec~
tions and practiced with the computer to"géin“experiénce:"}

.. Menus were planned by the computer, unassisted, for a guide line

in the study. - Menus were selected at random from each of the three
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methods of menu planning and presented to a panel of dietary experts
to judge the acceptability of the menus, The menus were préesented in
a uniform manner without cost and nutritional data or identification,
A five-point scale was used to rank the degree‘of acceptance according
to the combination of the menu as a whole. . ﬂ

The computer-assisted menus were significantly lower in cost than
the unassisted menus, On the other hand, the unassisted menus were
higher in nutritional value than were the computer-assisted menws .
There was a greater variance ir the dajly nutrient lgvel eof the un~
agsisted ﬁenus tﬁan in the computer=assisted menus. .

The.paﬁeli§tsprefefred the menus written by the_dietitians, but
were generally fleased with the menus produced with‘the assistance of
the computer.- EXpefience'provéd valuable in obtéining Jower cost
menus with the cémputer-assisted menu planning method, but the availe
ability of dietary information showed no significant effect on the
cost, The type of display was significant and supports the "on-1line
mani-machine system" design with remote cont;ol»termiagls. Thesinvegnb.
tigators concluded that ",.,.. computer assisted menu planning is capa-
bile of producing menﬁs that are acceptable to patients'...and at a
lower cost (5, po 13).

The computer=-planned menus the dietitians worked with consisted
of three meals a day for each day of the two weeks planned during the
experiment, The nutritional requirements were satisfled for esch meal
at a minimum cost and with the variety objectives satisfled. Since.
all requirements have to be met for each meal before ancther can be

considered, each meal becomes a stage of planning,
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In developing the computer programs for menu planning the defined
objectives had to be expressed in mathematical models. Linear pro=-
gramming methods allowed these models to be formulated-fortmaking
necessary decisions in menu-planning. Linear programming is defined
as "a mathematical optimization technique concerned with the most ef=-
ficient allocation of limited resources to meet specific objectives"
(8, p. 2).

- The mathematical model is described as follows:
ese a formal statement about the relationships .
characterizing the *'constraints' imposed upon
a decision maker by given conditlons, and the
tactivities® or choices which he might consider
or 'program' [used in the sense of planning, not as
a set of instructions as used for computer pro=
grams) in order to attain the optimum value of
his 'cbjective function' by a participation 'solu-
tion' of the problem (8, p. 2).

The program used for the experiment with the dietitians optimized
minimum cost with nutrient and variety requirements acting as con-
straints, The fact that these objectives were met for each meal be-
fore proceeding to the next meal required several stages of mathemati-
cal models to fulfil the ultimate objective of a completed menu, Dr.
Balintfy and his asscciates labeled this problem the "Multistage Model
for Non-selective Menus" (38, p. 20).

Other models developed at Tulane are the "Singlestage Model for
Non=selective Menus'", *Multistage Models for Selective Menus", and
"Singlestage Models for Selective Menus" (7, p. 8<11)., The single-
stage model for non-sclective menus produced a list of menu items for

the entire period designated, such as two weeks or a month, The model

was designed to optimize the main objective while staying within the
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constraints for the total period., However, a new set of constraints
was needed to meet the variety objective, Dr. Balintfy developed a
"bounded variable linear programming problem" for the solution. The
solution also produced valuable managerial inférmation by giving a re=
duced cost figure for each menu item listed; This figure indicated
the increased (if positive) or decreased (if negative) cost of the
menu by allowing the menu item to appear more times than stated in the
constraints,. The singlestage output was a list of menu items and the
number of times each menu item could be used, but was not a completed
menu, It had to be arranged into meals by the dietitian, -

Multistage models for seleétive menus could utilize the random
meal selection method or the random menu item selection method. Both
methods had disadvantages. The random meal selection method produced
two separate complete meals from which the selection was made, The
menu items could not be interchanged and the cost was not minimized to
the fullest, because only expected values could be included in the con=
straints, Each meal did meet the required nutrients given.

-+ The random menu item selection method gave a choice of menu items
from each category of food. However, the objective to meetbnutritional
requirements was an economically unfeasible task, The Tulane investi=-
gators formulated the cost and nutritional requirements in terms of
probability. The two objectives were expected to be higher in this
method of menu planning,

The same results could be expected for singlestage models for
selective menus, Nutriticnal requirements could not be guaranteed for

daily menus and the total cost was expected to be much greater than in




the non-selective menus,

"Dr, Balintfy has programs for other food service operations.

Most of his investigations thus far have been in menu development. A
tqtal'informational system for food service requires inventory control,
requisitioning foods and other related items for the kitchen, purchases
from the vendor, employee scheduling, and many other functions. Only
one total system being planned for operation could be found in the
literature,

Thé‘ﬁniversity of Florida Hospital is constructing a design for a
total dietary system (45). The objectives of the design are to monitor
and control all dietary functions. These functions include recipe de=-
velopment and menu planning which are the input information for the
system. Other functions dependent upon the first two functions are
tabulation; purchasing9 inventory contro} and work scheduling.

Unlike the fulane study, the Univer#ity'of Florida plans a selec-

tive menu, The selections will be tabulated and the resﬁlts used for
the requisitioning of food supplies and for data in determining food
preferences, : Inventory control methods will be used for:purchasing..
A stock level will be maintained and ordering will be initiated auto=
matically when the system indicates an item is below the level estab-
lished., Work assigmments, facilities and equipment; nutritional ade-
quacy and patient satisfaction are all dependent on the menu and re-
cipes, so are instrumental in their development.

The hospital is in the intermediate stage of changing from con=-
ventional methods of monitoring and control to automatic data processe

ing of these functions. The flow process has been developed as it
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will be used with automation, but the actual processes are being con-
ducted manually at this stage.

The University of Flor1da Hospital has estimated a projected
savings of six to eight cents per patient day by using computer planned
menus in place of the hand-calculated menus, A total of 1,156 patient
days of regular menﬁs served in a two year period is the "break even"
point for the cost of computer written menus. Fellers and Gue express
this as a "surprisingly low" number and feel that it may indicate the
feasibility of computer planned menus for most hospitals with computer
equipment available (43, p. 27).

Tulane's experts expressed a much lower cost for computer time per
menu., Depending on the size of the computer, an estimate of one dollar
per menu was given (6)., Balintfy and Blackburn further stated:

Cost analysis shows that hoepitals with more than
400 beds can justify the installation of a medium-
sized computer solely on the basis of menu planning
economy ~= even if the machine is idle 90 per cent
of the time; (6, p. 102),

The difference in non-selective and seiective menus.could account
for part of the variance in cost calculated at each institution. Florida
University Hospital boasts of a highly efficient manual method of menu
planning in effect at present that could account for additional varie
ance. | . . |

Osteno, Moy and Donaldson (76) and Knickrehm (63) have studied the
use of computers in simulation techniques. It was detetmiﬁed to be an
effective method of.studying experimental modelsvthrougﬁ manipulation
of numbers or sym'bole¢ This would provide management with quantitative

data for making decisions concerning proposed plans that were tested
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by computer simulation.
Planning for an Electronic Data Processing System

-Planning fcr an‘electrcnic data processing‘eystem is an important
factor 1n determ1ning the success of the system. V1gna11 (96) noted
from reviews of Federal installations of automatic data pnacessing that
a direct relationahip.existed between the success of data processing
and the degree of planning and study that preceded equipment selection
and installation° Results of poor planning were evident in ",,.misuse
and undermutiiizat1on of equipment, unnecessary rentale, 1ncomp1ete
programs, and other deficiencies (96, p. 35). The'rapid tecnnclogi-
cal changes in computers have made thie a greater challenge.l Viénali
listed ten consequences caueed by inadequate planning in developing
an automatic(data prccessing system° These are given below:

1. Insufficient management review and control of
A.D.P., actlivities, resulting in uncoord1nated
and incomplete studies.

2, Lack of objectivity in the performance of the
study, which sought to justify decisions
previously made,

3.  Inadequate analyses of data processing require=
ments, which led to selection of equipment
not suited to agencies' needs,

4. Costs underestimated,

5. Failure to purify data converted to A.D.P.,
causing inaccuracies in the data processing.

6. Installation and acceptance of equipment before
programming was completed sufficiently to ini-
tiate a satisfactory level of operation, re-
sulting in high rental payments and low utili-
zation of equipment,

7. Improper use of auxiliary equipment, limiting
computer capacity.

8. Selection of equipment on the basis of its

. immediate availability, rather than on its
ability to perform the agencys' workload,
sometimes necessitating early and costly
equipment changes,

9, Ineffective use of new equipment, due to lack
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of system improvements,

10. Excessive rental payments, which resulted when
both the old and new equipment were operated
simultaneously for lcng periods (96, p. 55).

Cummins (34) observed the fundamental contribution ef the infor=-
mation system to be the discipline involved in the preparation of an
automated communications system, He contended that human defenses
complicate the preblem of bringing technical relatiohships inte prace
tical harmony. He further emphasized the importance of culling out
inefficiencies before starting the system, because an automated in-
formatioﬁ system would freeze communications.

Bernett (69) recognized the importance~of human acceptance ine
volved in making a change from manual processing to electronic pro-
cessing of data, by declaring that nothing scares the wminformed worker
more than the aoveﬂt of automationQ‘ His suggestions are as follows:

Don't let employees discover automation plans

through rumory let them hear of the firm's

computer intentions through an officlal an-

nouncement that states accurately and simply

what's being considered and what workers’

. future reles will be (69, p. 2).

This policy can prevent oxvr dispel the gross misconcepticns that are
created. in workers® minds by changes. Bennett further states that
active distrust of the computer can destmoy the effectiveness of an
automated system.

Some authorities (21) recommend telling persomnel of thoughts about
automat ion before the fea51bility study begins. This recommendation
is based on the theory that it is better to tell the employecs rather
than letting them rind cut by rumors. But most authorities agree that

the persennel should be told no later than immediately after the dee

cision to automate has been made. They should be reassured that the
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change will make their jobs easier. Continued education, reorienta-
tion and reassurance are recommended by data processing people.

~Planning is necessary in all stages of the system, These stages
are preparation, selection, installation and operation of the equipment,
The following information should be provided by an adequate study:

1. Disclose areas for improvements, whether the
decisjon is for changing or for continuing the
old system,

2. Determine present and future needs for data
processing and information requirements,

3. Enumerate the expected economic and other
. benefits to be derived from the proposed system,

4, Provide knowledge of available electronic
equipment and methods.

5. Determine estimated costs in personnel, time

_ and money.

6. Consider internal control and audit tr1a1
requirements to provide accuracy and ability -
to reconstruct data,

7.. Provide for selection and training for person=- .
nel, programming and testing, preparing the
physical site and selecting the ocrganization
location for the computer installation,

8. Provide for data cieanup where necessary (96, p. 56).

The "feasibility study" is the first step in collecting the in-~
formation needed to make decisions about automating., Wertz defines
the feasibility study as"a detailed analysis of the technical and eco-
nomic practicability of using automatic data processing" (97, p. 59).
A carefully thought-out plan for the investigation should be developed
and should consist of six basic steps, These steps are listed as
follows:

ees(1l) organizing the study effort; (2) surveying
data processing objectives and requirements; (3)

. investigating feasibility; (4) specifying and
selecting a data processing system; (5) detailed
systems planning and programing; and (6) converting

to an ADP system (97, p. 60).

Wertz considers the first step as establishing a committee, re=-
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presented by all departments of the organization, to review all possi=-
bilities of data processing. The committee shouldiknow the meaning
and potentlals of data processing and develop the goals of the system.
- A study group should be assigned the detailed investigation and
analysis. The individuals of’this group should‘understand the organ-
ization and should be familiar with methods of analyzing adminstrative
problems. | | . | o
| Education and training in data processing should continue during
the initial study, Visits to installations using ADP should be; ar=
ranged., | |

General goals should be established and used as working guide-
lines throughout the program. The goals should be substantiated by
more specific statements of actions required to fulfill the goals,
Each activ;ty of the organization should be queried as to its purpose,
procedure and relation to the total organization. This information
can then be used to determine costs and effectiveness of the activity
in meeting operational and administrative needs of management.

The results of the investigation of the study group can then be.
used to determine data processing approaches to meet the defined ob-
Jectives ofvthe committee. Costs, advantages and disadvantages should
he presented for both systems to determinecif the program should or
should not continue,

Wertz gives suggestions of definitive statements that should be
developed by the committee as a formal charter, if the decision is to
continue the program. These suggestions are given belows

1. Objectives to be achieved in the data
processing program,

T T TR N T
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2. Functional areas to be considered,

3. Approaches to processing to be investigated,

4, Commitments of financial and human resources
to the program,

5. Expectation of financial gain and cost of
the program,

- 6. Organizational structure of the program.

7. Over=all schedule of the program's activities
specifying items in the program requiring:
decisions (97, p. 61).

Wentz discusses 5pecific‘tasks that should be accomplished with
the advanced feasibiliﬁy study.b Reviewing the study goalsvwith top
management éhould be‘a céntinuing effoft. A detalled analysis of the
present data processiﬁg activities is necessary before the designing.
of the proééés can be developed for automatic data processing., To
fulfill this requirement, samples of forms, reports and other docﬁ—
ments must be coliectéd’énd a "pfbceduré flow chart" prepared to re=-
veal the volume of each used, the number of persons required to handle
eéch'operétion and total mah=hours‘expended in the process. The origin '
of source data and the termination of results should be noted as. this
is vital information to both systems;

Interviews with operating management can attain specific informa-
tion needs and suggestions for system improvements, It is probable .
that many'reports required in the conventional system will not be neces-
sary with the automated system due to integrated reports produced and
the immediate availability of information. On the other hand, certain
reports not economicaliy feasible in the conventional system may:be of
value and can be obtained inexpensively and immediately with the pro-
posed system, These interviews can also help to educate the managers

in the philesophy and techniques of automatic data processing. The

understanding and acceptance of the proposal at this level can be in-
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valuable in the transformation from one system to the other,

A rough design of several systems should be prepared to include
layout of inputs, outputs and files, flow charts of the overall sys-
tem and a narrative description‘of the system including volumes of
data and assumptions made, Costs analysis of each system with ad-
vantages and disadvantages should accoﬁpany the design, This infor-
mation is used in making the selection of the system design best. .
suited to meet the objectives of top management, | i

‘Upen thg decision tolproceed'toAan automated‘data prqce;ging sys=
tem, a manual containing organizational background and needs and.
specificatiqnsvfor the desired system shquld be p;epared. This manual
will»be}used‘py competitive bidders or vgndprg selected to secure pro-
posals for the desired system. The proposals received should be eva=-
luated qgrefully to dgtefmine if they meet the stated specifications,
that the costs and assumptions are correct and that it meets the re-
quirements of the organization,. Selections should be made on the
results of the evaluation.»

»Qontract negotiafien should precede and should include test time
provided by the vendor, programming assistance, delivery schedule,
con%ersion assistance, availability of back-upfequipment and mainten-

ance, Legal assistance should be obtained before signing the contract,




CHAPTER III
. PROCEDURE

In previous éxperience as abdietitian in the production and service
areaAof'fbod servicé,'the investigétéf dbserved the ekcess time spent
on préparationvof cook's wdfkshééts aAd kitchen reﬁuisitionsby.super-
viéory peréonnel. The initial ébjective of this project was to devel-
op a ﬁrogram to allow computers to calculate and print the kitchen re-
quisifions, ﬁhdé eliminating this cléfical duty“from thersupérvisOr's
schedule and thereby creating additional time for supervisidn of per-”
sbnnel and ﬁuality food production, |
| In ofder to accomplish this objective, personal interviews were
afrénged ﬁith persons familiér with computer programming and corres=
pondeﬁcé was sént to‘beréons known to bévusing, or planning to use,
édmputers i; focd relafédvpréjects;‘ Classés in cémputér programming
were étténded'and'opérating computef centers were visited, The ordering
prdcedures of a conventional typé sysfeﬁ werévobserved in a university
resident hall food éervice ofganizafion.

Dr. Robért Morfisoﬁ, Professor of Mathematics and Statistics at
Oklahoma Stat; Univefsity9 was consulted to 6btain information needed
to write a prograﬁ for‘cdmpdter-calculétéd kitchen requisitions, 'Hé
was further‘queried aé to the procedure to obtain programming assis=
tance and computer time., The invéstigator requested recommendations

for study that would be helpful in preparation for the programming
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task,

Organizations using computers in a food service activity were
contacted by way of correspondence. Correspondence with Helen Brisbane,
Consulting Dietitian for the Department of Data Management of the
Veterans Administration, was initiated to acquire information concern-
ing the utilization of electronic data processing equipment by the
Veterans Administration for their hospital food service activities,
Suggestions for further research in this area were requestéd.

Communications were established with Dr. Joseph Balintfy, ASSOf}“N
ciate Professor of Operational Research and principal investigator of
the computer-plamned menus at Tulane University in New Orleans, In=-
formation relating to the research being conducted with computer ap=
Plications in food service operations was réquested. The correspondence
further included questions concerning problems encountered in establish-
ing a computer system in food service, limitations and acceptability
of the system by professional staff, emplocyees and clientele,

Information regarding studies at the University of Florida on the
planning and control functions of dietary management by electronic
data processing was requested from John Fellers, Assistant Director of
Shands Teaching Hospital, in charge of supportive services. Query was
also made of limitations and special problems encountered, special need
for further study and future plans for computer applications. |

Correspondence was sent to Colonel Mary Lipscomb, Chief of the
Army Medical Specialist Corp and past Chief of the Dietitian Section
of the Corp, and Lt, Colonel Katharine Manchester, Chief of Food Service
Division, at Walter Reed General Hospital and past Chief of Dietifian

Section of the Corp. Both were questioned as to plans for future
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computer utilization in the food service division of army hospitals,
Specific questions regarding delays in establishing electronic data
‘processing systems were included. Personal contact was made as a
follow~-up of the earlier correspondence,

Other letters of inquiry were mailed requesting similar informa-
tion, Professional journals were used to obtain names and addresses
of pefsons using computers in food service activities and research,

Time was spent with Mary Barnes, Food Purchasing Agent, Resident
Hall Food Servicey, Oklahoma State University, to observe the purchasing
procedures of a decentralized university resident hall food service
organization. Food requisitions from oﬁtlying resident hall kitchens
to the main purchasing office were noted. The requisitions were fol=
lowed through compilation, ordering, receiving and costing of the
items, Two of the resident halls were visited to examine the process
of accumulating information necessary to complete the food requisi=-
tions. Menu plamning, inventory control, cost accounting and employee
scheduling were also noted,

Classes in computer programming were attended by the investigater
to acquire additional knowledge in this area. Both Cobol and Fortran
computer orientated languages were studied.,

A visit was arranged to tour a wholesale food company that was
using electronic data processing equipment to process orders from
vendors, Methods, arrangement, procedure and machines were of special
interest to the investigator.

Arrangement was made to visit with Dr. Balintfy, at the Computer

Research Center, Tulane University in New Orleans, Each member of the
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research team contributed time to the investigator to explain the
research problems, development, methods and future plans, Each member

was interviewed as to his role in the study.




CHAPTER 1V
RESULTS AND DISCUSSION

The initial objective of this projeét was to develop a prograﬁ
to allow computérs to ¢a1cuia£e and print kitchen réquisitioné; Per-
sonal interviews with pefsbns familiar with computerrprogramming were
arranged and correspondence was establisﬁed with persons using, or
planning to use, computers in food service activities, Computer prd-
gramming classes were attended and operating computer centers were
visited, The ordering procedu?es of a c6n§éntiona1 type system were
obéefved in a food service organization,

Early in the investigationaibstagewof this stu&y, the éutﬁof con-
sulted with Dr. Robert Morrisoh (72), Professor of Mathemétics and
Statistics at Oklahoma State University. The\purpose of this consul=-
tation was tonobtain a clear understanding of programﬁing techniques
and to receive advice for preparation for the dévelopment of the pro-
gram, Dr. Morrison described the problem as being solvable by a linear
programming fechnique° This technique requires advanced mathematical
application to state the problem in.a form that can be programmed for
computer calculation, He further identified the‘problem as being a
time consuming task and requiring more mathematicai béckground tﬁan was
possessed by the investigatorQ It was suggested that the pr§b1em could
be stated and programmed with the assistance of an experienced pro-

grammer, but there was a shortage of programmers on campus and other

56
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arrangements would have to be made,

Correspondence with Helen Brisbane (23), Consulting Dietitian for
the Department of Data Management of the Veterans Administration, re-
vealed several important factors. See appendix. Data processing has
been utilized in thg food service operationsin the Veterans Administra-
tion hospitals since 1955, The first application was in classifying
receipts from purchase orders into the proper food groups. Specified
conversion factors were used to calculate poundage and cost, which
were totaied and accumulated until the end of a report period.

Nutrient values have been calculated for their menus on a daily
and weekly basis since 1962, Each hospital may submit regular and
- modified diets to be calculated twice a year.

In 1964, reports to higher management were automated. These re-
ports included ratiens earned, compliance with ration pattern standards,
food cost per ration and productivity per non~professional employee. . -
The reports are presented to station and higher management. vThe infor=
mation was used to plan or change menus and to control budget allow= |
.ances. Management also used the information in preparation of future. .
budgets for both subsistence and persomnel and in judging the effective=-
ness of various levels of management.

The consultant remarked on the common application of data process=-
ing in bookkeeping functions, but contended there are more sophisti-
cated uses to come in the future, This is émphasized in her statement,
"The application of operational research techniques will reveal infore
mation not now known, considered or felt obtainable (23). One of the

limitations recognized at present is the ability to quantify personal
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Judgments and emotions.,

. Linear programming has provided a technique to produce automatic
food requisitions and menus., The lack of a common coding system for
subsistence items,.incomplete nutritional tables for raw and cooked
foods and recipes standardized more than are now considered standard
by most institutions are factors delaying the utilization of this
technique to the fullest, Uniform recipe coding schemes, data repre=
senting true preference ratings and valid frequency information need to
be developed for reliable input data for this type of. application.

The standardized recipe for computer use should inciude not only the
nutrients and cost stated in machine usable form, but should also
contain color and texture of the product, preparation time, type of
employee and equipment needed.

"Tasks such as data collection, preparation of master data for the
computer and devising the problem to be solved requires much time before
the program is usable. The Veterans Administration data procéssing
system is considered to be the most advanced application in the:indusf
try. The reader should note the dates these processes became effective
and the time required to prepare for each stage of the system. The
problems encountered by the Veterans Administration shoUld be recognized
as common factors to be considered by any food service organization,
Brisbane (23) declared the benefits of automation would be realized
only with continued use of the applications or by solving some very
mathematically complex problem that was practically insolvable by manual
means,

Dr. Joseph Balintfy (9), Associate Professor of Operations Research
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at Tulane University, was written requesting details of his research
with computereplanned menus. In answer to this request, four research
papers describing the experiments with computer assisted menu planning,
the processing of dietary information by computer and the mathematical
foundations required for menu-planning were forwarded to the author
(7, 5, 8, 4). These papers offered invaluable material consisting of
data that is necessary for input in the system, methods and limitations
in collecting this data, arrangement and flow of the data through pro-
cessing and the basic development of mathematical models used in the
programming. The contents of the papers are described more fully
elsewhere in this presentation.

A letter and research report was sent in response to the inves=
tigator's fequest for information from John Fellers (46), Assistant
Director, Shands Teaching HoSpitaI of the University of Florida. See
appendix. The research report described the operations research and
systems analysis being conducted at the University Hospital (43).  The
dietary system, as planned for a total computer system, was explicated.
The research and future plans were discussed., Pertinent information
contained in the report is presented in the Review of Literature of
this paper.

Fellers stated in his letter that the groundwork for the research
began as early as 1958, From this early planning, systems and manage=
ment procedures were developed, The complication of the hospital oper-
ation was regarded as being greater than the average hospital and pos-
sibly fifty times more so than a commercial type cafeteria. Formulas

initiated for computer management of such a system could possibly be
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adapted to less complicated types of food service,

This hospital food service is only at the intermediate stage of
a total data processing system for planning and controlling dietary
functions.‘ Again the time in preparation for transformation to an
automated system should be noted, |

The Chief of the Army Medical Specialist Corp, Colonel Mary
Lipscomb (66), stated two basic problems resulting in delay of compu=
ter applications in army hospital food service, The first problem is
the lack of standardized recipes that are the source data for produc=-
tion. No other data would be valid until the recipes are accurate,
When valid data is available, program development for production con-
trol, requisitions and accounting can be pursued. The second problem
stated by Lipscomb, is the shortage of programmers,

Lt. Colonel Katharine Manchester (70), Chief of Food Service
Division, Walter Reed General Hospital, described the method of stan=
dardized recipe development., This is being accoﬁplished by ingredient
room control, The recipe will be calculated for the number of servings
required and all ingredients will be weighed and issued from the control
room, Preparation instructions will accompany the ingredients for each
menu item, A production chart will list employee and preparation
starting time, This process will require accurate data for measuring
and issuing ingredients and for scheduling production. - Recipes stan-
dardized for this function will contain reliable data for computer use,

The resident hall food service ordering procedures were observed
at Oklahoma State University to familiarize the author with factors

that are similar and different with that of a hospital food service
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operation, Consideration Qas originally given to the possibility of
using one of the resident hall food service units in a pilot study to
test a computerized program of calculating requisitions.

‘The Resident Hall Food Purchasing Agent, Mary Barnes (11), con=
tributed much time to explain the process of receiving orders from
each of the food units, how these orders are consolidated, the process
of contacting vendors for bids or price quotations and ordering. The
product is usually delivered by the vendor directly to the individual
food unit for storage., 'The invoices are forwarded by the food unit
to ‘the Central Food Purchasing Office for verification and record
entry, .

Each year before the opening of the fall term of school, the
dietitians and food managers from each food unit join. the purchasing
agent in a can cutting procedure for checking the quality of each
product available for purchase, Results of this session are used as
a guide for the purchasing agent throughout the year, Current price
quotations and acceptability ratings of products are factors con=-
sidered as part of the decision-making and purchasing process,

Ordering pr;;edures in the production units were of major impor-
tance in the investigation, Particular areas of interest were the
recipes and menus, since this is the basic data necessary for ordering.
Two food units were visited to observe the process of completing -
kitchen requisitions and initiating orders threcugh the Central Food
Purchasing Office.-

Each unit is operated independently of every other unit. Menus

are written in each unit and recipe files are maintained separately.
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Recipes are standardized to meet the needs bf the unit, Therefore, a
compilation of recipes from each of the units would show great varias
tion of ingredients in a particular menu jtem. An example such as
Bean Salad would clarify the point., Bean Salad in one unit may contain
seven ingredients of varying amounts whereas, Bean Salad in another -
unit may contain only five ingredients, The standardized recipes in
each unit did not cohtain sufficient information for data processing,

Menus are written in each unit.. One of the units visited used a
cycle menu while the other unit did not. The unit with the cycle menu
made adjustments for current use when the kitchen requisitions were .
written, The use of individual menus by each of the eight units re=
sulted in a greater number of items being ordered through The Central
Food Purchasing Office and in smaller quantities., The campus did have
a central bakery from which the units could order from a rotating
variety of products.

A storeroom in each unit allowed a relatively 1argé inventory of
food items to be on hand, A running inventory card system was kept
in each unit, When the kitchen requisition was completed by using the
menus and recipes, the items were issued from the unit's storeroom.
Staple and frequently used items were ordered through The Central
Food Purchasing Office by a modified stock=lewvel and past usage method.
Physical inventory count was taken and balanced with the running in-
ventory cards each month. ' A copy of the inventory was forwarded to the
Central Food Purchasing Office.

The raw food and labor cost of each day's menu was calculated in

each food unit. After the items appearing on the kitchen requisition
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were issued, it was forwarded to the dietitian's office for crediting
on the inventory cards and for costing, The cost of the issues were
transferred to a storeroom inventory record. This record indicated
inventory brought forward, receipts, issues and balance for the déy.

.~ The food cost for the day was transferred to a cost summary sheet
that alsoAcontained figures for gross sales for the day, labor cost
and customer count. The percentage of food and labor cost was cal-
culated separately and entered on the sheet for ready analysis, A
daily and a total to date summary was recorded,

Other records were kept in each unit such as breakdown of cash,
student tickets, employee meals and snack bar customers, Employee
schedules were planned and the hours costed for each unit. This pro-
cess was quite tedious due to ten or more wage scales used, A large
number of accounting and clérical type duties were performed in each
unit., To consolidate these functions for computer use would require
extensive study and standardization of procedures among the units.

. In .the earlier stages of this investigation, classes were ate
tended to learn hbw to write computer programs by use of the Cobol -
language, The description of the course indicated this language to be
a business=oriented one. The author decided this was the form of com-
munication that was most applicable to the food service industry. The
vocabulary of the language, command statements and format for writing
a program by use of the Cobol language was taught in this class. How-
ever, the problems were stated and the students were instructed to
write programs which allow the computer to solve the prcblems,

As the investigation continued, it became apparent that the
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programs written for food service operations were in Fortran, a scien-
tificwengineering language, rather than Cocbol, Enrollment in a course
in which elements of computer programming were taught familiarized the
student with machine language and later witﬁ the higher=level Fortran
language, Programs could be written for stated problems, but the
author soon realized that the preliminary step needed in developing a
computer program was in the definition of the problem and the state=-
ment of it in mathematical ‘terms before it can be programmed with one
of the languages, -

It was determined that a visit to a business in a related field
in which electronic data processing equipment was used, would be
helpful in understanding certain applications of the machines. A
wholesale company that socld food and supplies to Oklahoma State Univ-
ersity was selected for this observation., This company used electronic
data processing equipment to compilé, cost and print inwvoices to cus=
tomers, The present machines had been in operation for ten years, but
were soon to be replaced by a newer system,

Codes were composed for each of the items handled in the business
transactions of the company, When a shipment of goods ‘was received
by the company, a card was punched for each unit with the code of the
item, the unit cost, date of arrival and other information vital to
the company. These cards were sorted by machine and filed by cate=
gories and code numbers. Cards were collected manually from the files
to correspond with orders received from customers, There was a card
for each unit of each item requisitioned. Price quotations agreed

upcn by the salesman and vendee would be punched into the cards before
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sorting, COmpiliﬁg and printing of the inwoices. Leader cards cone-
taining the customer's name and address preceded the item cafds. The
machine printed the name and address of the customer, total number of
units ordered with unit and total price given for each item and total
price of the order. The,ﬁrinting.was accomplished in tripilicate,

One copy was delivered to the customer with the items, another was used
by the issuing section of the wholesaler and the third copy was retain-
ed in the office for accounting purposes.

The company was -in the preparation stage of installing newer and
more efficient equipment., Information needed and establishment of infor-
mation fields on the data cards was a responsibility of the management.
Assistance was to be obtained from the machine company in the actual
programming and installation of the system.

- . . The management of the wholesale company was well satisfied with -
the savings in labor and time resulting from the use of machines for
this portion of data processing. They anticipated additional savings
in both areas and wider applications with the installation of the new
system.

The author made afrangements with Dr, Balintfy (9), principal in=-
vestigator of computer-planned menus, to visit the research center in
New Orieans, The Professor and his staff contributed three days of
time to orientate the wisitor to the results and plans of the research
pregram, Dr, Balintfy shared his finding's freely with the author and
gave much valuable insight into the capabilities of a computer system
in a food service organization. He discussed the author?s plans for

study, offered suggestions and outlined problems and limitations that
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‘could be encountered., He further scheduled time with each of his
-staff members to explain in detail the various areas of research and
preparation that was necessary for each phase of the experiment, He
expressed a sincere desire for food service administrators to become
aware of the possibilities of electronic data processing in management
of their organizations,

The single~-stage computer=planned menu was explained by Alma
Hammett (54), Program Co-ordinator. Samples of the output data were
used to demonstrate the informaticn provided a dietitian for comple-
tion of daily menus. The information supplied by this type of program
could be of great value in the routine task of planning menus within
the budget of the organization. Not only would the menu optimize the
food items within the given constraints, but would supply data to show
‘what effect each item could have on the total cost if any of the stated
constraints were modified.

The single-stage menu gave a listing of menu items to be used in
forming the meal pattern for the programmed period. The program sup-
‘plied a number of items in each category to correspond to the require=
ments for the category. For example, foufteen breakfast appetizers
would be listed to satisfy the requiremént of a two-week menu, The
fourteen appetizers would not necessarily all be different, but would
not appear mere times than thé frequency rating constraint allowed,
‘The dietitian would have to arrange the items listed into the meal
patterns, The restults would be an average, nutritionally adequate menu
at minimum cost fer the pericd programmed,

Ralph Blackburn {19), Assistant Project Director, explained the
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techniques of developing the multi-stage computer-planned menu., This
method of menu planning produces a completed menu with each meal meet-
ing nutritional requirements at a minimm cost., The construct of this
program is such that a large amount of machine storage space is neces-
sary. An IBM 7044 was utilized with disk storage allowing for immedi-
ate retrieval of information without interfering with other programs
in process, A 1050 console input-output machine was used for "on=-
line" adjustments of the menu, The menu was printed out for accep=-
tance and gave instructions for entries if not accepted.  The machine
would recalculate the menu with the new entry and print out the re-
vised menu, price and per cent of surplus nutrients. A dataphone was
also connected to this unit to facilitate dialing of others directly
to the computer at the research center, Another university was con-
ducting a computer-planned menu class by wa&~of this method as an ex=
periment, The advantages of this system used for a large organization
with satellite units were obvious,

The sample multi-stage planned menu was evidence of the impor=- .
tance of additicnal and valid information needed on standardized re~
cipes. The additional information such as color of the predominant
food in a menu item, consistency, temperature and other factors con=-
sidered important in menu planning must be available to include such
constraints in the program, In conventional menu-planning these
factors are considered by the persen drafting the menu. The computer
cannot "think" and must have available for reference the data to be
considered, Therefore, these factors must be expressed in "machine

readable” form on the recipes for use as input data for menu planning,

Webb Evans (42), Research Dietitian, U. S. Public Health Service
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Hospital in New Orleans, worked with the Tulane research group and was
consulted as to methods of collecting appropriate data for the recipes.,
"Collecting valid data and devising a mode to express the results in a
form useable by the computer was not an easy task, It is sigqificant
to note that apﬁroximately two years were spent in assembling four
hundred recipes containing sufficient and accurate data for the pilet
study, -

A questionnaire was distributed to patients of the U, S. Public
Health Service Hospital to evaluate how often certain foods and menu
items would be accepted., The results of this questionnaire were ana-
lyzed to determine frequency data to be included on the recipe and
used as constraints in the program.

Other complications develop in assigning preference ratings to
menu items when a selective menu is utilized. There are many vari-
ables to be considered when an item is offered with a combination of
other foods. A high rate of selection may be noted when a popular
menu item. if offered with an unpopular item, but a lower rating will
result for the same item when offered with an equally preferred menu
item. A methed of statistical analysis was formulated by Dr, Balintfy
in an effort to quantify preferences for use in selective menus, This
data was being ahalyzed at the time of the aﬁthor's visit,

Dr. Laszlo Kovacs (64), a mathematician on the research team,
explained the significance of knowing higher mathematics and statistics
in solving problems to be programmed for computer calculations., The
objective of a situation must be defined and raw data supplied for

input, The mathematician then develops a linear program to satisfy
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the objective,

.The author learned that many other programs had been written by
the research group, including the printing of kitchen requisitions
from” the menu and recipe data, The practicality of using these pro=-
grams will not be real until more extensive data has been collected
and validated.

" Results of the information compiled from the various sources
discussed conveyed to the investigator the basic need for guidance of
food service personnel in establishing an electronic data processing
system. Programs are available to perform many of the operations de=
sired by food service management, but the lack of valid source data
has delayed and prevented the wide use of these programs to date,
Therefore, the following outline is to give the interested manager
a guide in organizing, studying and determining the needs of his opera=-
‘tion before adopting an electronib data processing éystem. The out«
line is not prepared as an inclusive guide, but is designed to direct
the readsr to a point where he will be able to formulate, evaluate
and proceed in the most efficient manner to meet the objectives of his

organization.

Procedural Guide for Establishing an Electronic Data

Processing System in a Food Service Organization

Eétablishing an electronic data processing system requires careful
and skiliful planning from the time the idea originates until the
system is instaliled and is in complete operation, Even then, contin-

upus analysis of the processing and planning for broader application
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should follow., The manner in which the initial investigation is con-
ducted may have an effect upon the acceptance of the change by the
personnel, the time it takes to make the system productive, the cost of
the investigation and the effectiveness of the system as a whole,

The first decision is to be made by management, Management must
decide if it is interested in investigating the feasibility of chang-
ing to electronic data processing or if it is satisfied with the pre=-
sent system.of. processing data, If the decision is to investigate
the change, management 'should organize a meeting of department heads
to anncunce the decisién and to seek their support, ideas and sugges=
tions,

Director of the Study

A member of the staff should be appointed to direct the investi=
gation., The appointee should understand the objectives of the organi-
zation, should be familiar with each department, should know methods
of systems analysis and should possess good relationship with the
other -staff members,

- The position of the director of the study should appear on the
organizational chart in line with the heads of the department. The
director should function as a liason officer between each section and
should be directly responsible to the head of the organization.

The director should be supported by technical advisors and anae-
lysts. In a large ocrganization, the directecr should be assigned these
suppert personnel as a full-time work force, In smaller umits, this
support may be obtained outside the organization from service bureaus

or private consultants, It is essential to assign the director as
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full time because of the duties required., If the study required a
long perioﬁ of time, the early analysis might be outdated before time
for the final decisions to be made,

- The director must prepare for the task ahead., It is likely this
person will not be a speéiélist in electronic data processing, there-
fore, time must be spent in researching the literature, visiting in-
stallations using electronic data processing,eduipment and possibly
attending classes, - A familiarization with computer capabilities is
necessary to help the director train personnel, to be able to communi-
cate with programmers and electronic equipment salesmen and to relate
the activities of the organization to them.

All personnel of the organization should be informed of the study
and assured of their jobs, with emphasis on how the system will help
them, Pericdically, the personnel should be informed of the progress
of the study and be reassured of their jobs. The staff should be
traineq in analysis of present procedures. Each department head should
conduct the analysis of his departmentsiand collect the required
source data. The director should serve as advisor and goordinator,
Objectives of the System

Overall objeétives of the study should be established immediately
at the beginning. The director heeds to kgep the head of the organiza=-
tion iﬁformed as to progress made toward these objectives, . Each de-
partment head should establish the system objectives for the department
under his management, The director should advise the staff to assure
that the objectives for the whole organization are being accomplished,

An example of objectives which each department could have is as follows:
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1, Focod Purchasing Department: Automatic inventory control func-
tions, including costing issues, adding receipts, automatic purchase
requisition print-out and periodic inventory and cost print=-out,

2., "Food Production Departments . Computer plahned menus, automatic
kitchen requisition print-out, employee scheduling and increasing or
decreasing recipes to desired quantity with current cost per serving,

3. Therapeutic Department: Nutrient scanning process for printing
out foods high or low in the nutrient stated, analyzing the nutrition-
al value of a diet consumed and checking nutritional adequacy of modi=-
fied diets,

4. TFood Administrator's Office: Equipment inventory‘and deprecia-
tion schedule, equipment repairs and expense, simulations of proposed
operations, other reports using 'management by exception® techniques
and cost accounting procedures,

The objectives of each department should be utilized to develop the .
overall‘objectives of the total system,
St&ndard Terminology

Standard terminology should be established early in the investie
gation and adhered to by all departments throughout the study.
Methods of Analysis

The method of analyzing each department's activities must be
determined., The department heads and supervisorsy who will be in
direct charge of the data collection for the analysis, .should be in-
structed as to the mechanics of'the method of analysis and data col~
lection. Each activity should be analyzed to determine how and why

the activity is necessary, the time required to perform the action and
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the cost involved., When this data is collected, the director should
develop a total analysis., This analysis should be studied and feasi-
bility of the use of electronic data processing methods determined.

- One method of analyzing the data processing activities of a de-
partment is to take each form, report or document and prepare a flow~
chart for it, The quantity used should be recorded. The chart should
begin with the origin of the form and flow through each process in
which_it is inwvolved, Time and number of people required at each step
should be noted. The flowchart should picture the flow of the pro-
cessing of each document, Analysis should then be made to determine
if it is the most effective processing, the cost of processing, the
number of people involved and possible computer adaptation of it.

;.These flowcharts with the results of the analysis can be used in
establishing new flowcharts of data processed automatically, if it is
decided to automate, .If not, they can be used to improve the conven-
tional system by determining the most efficient flow of the data
manually, .

Time Schedule

A time schedule should be established and goals set for each
stage of the investigation. Periodic progress reports should be fore
warded to the director, who in turn, will keep management informed.
The Decision

After the preliminary study is completed and the needs and costs
of the present system determined, investigation should be made into
various electronic data processing systems in order to make a compari-

son with the manual system, Cost is not the only factor to consider;
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increased efficiency, increased availability of data for decision-
making and other factors are to be evaluated., Management should use
the analysis of data collected to make the decision concerning the
establishment of electronic data processing, -
~-If the decision is to maintain the present system, updating of

analysis and re-evaluation of the two Eystems should be .considered at
a later date, The decision to automate the processing of data will
require further study, training, planning, preparing and changing.
Continuaticn of the Study |

At this point of the investigation, the director should consult
with each of the staff members and develop a detailed plan of action,
The objectives of each department should be firmly established so as ‘
to provide a guide for data collection and computer progrémming.
Input and Output Requirements

Output requirements must be détermined in order to establish
needs for raw data input. The collection of the input data should
begin immediately because of the time required to collect the data,
Other installations and organizations may have available valid input
data or methods of obtaining it that could be utilized.
Program Development

The input and output requirements should be established tec facili=
tate the preparation of the computer programs, The programs should be
"debugged" prior to actual operations, Programs may be obtained from
other scurces and adapted for the specific operation and objectives,
Education of Personnel

Training of personnei should include the procedures of processing
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the data and the operation and first echelon maintenance of the ma-
chines, When the equipment is installed, the programs should be ready
and reliable, the input data sheuld be valid and the personnel should
be prepared and ready to make theAchange easily. The change should go
smoothly and immediately begin processing data efficiently. Insuffi-
cient preﬁéfation for the actual operatidn'can result in higher cost
per unit output due to inefficiency and idle time,

The plamning, evaluating a;d reviewing of the methods does.npt
discontinue with installation and operation, Conﬁinual £éview wili‘
keep management informed of efficiency and allow for adjustments when
necessary. Periodic evaluation will reassure management of savings
resulting from automation or cause investigations in search for
reasons of decreased savings. Continued planning‘will increase effi-

ciency and savings and develop broader machine applications.



CHAPTER V
SUMMARY AND CONCLUSIONS

Observation during éaét éxpéfiences created great concern in the
author for the amountvof time professionai and supervisory personnel
expend on clerical-type duties., The applications of électronic data
proceésing:werevstudied in an effort to envision the possiﬁilifies of
a total information system in food service organizations;

Tﬂe review of literature revealed many épplications of an elec-
tronic data processing system in industfy. These included not bnly
the common cost accounting procedures, but many operations providing
control énd plannihg ihform;tion fbttménaéeménf:decisibné;. o

Hospifals uéing'electronic data prbéessiﬁg in somé aréa ﬁere
reviewed to determine'ﬁhét infofmation is obtéinéd ffom these aépli-
cations tﬁaﬁ éouid be utilized as input‘daté for food service éctivi-
ties, but one hospital reviewed showed insight into the capabilities
of a total systemo The total system concepﬁ allows data colleéted
for one function to be used for every other related activity, thus
eliminating duplication ¢f data collection throughout tﬁe hospital,

Reports concerning applications of data proééssing in fbod
service ménagement are scarce in the literaﬁure; Computers have been
found to be very helpful in nutritio# research because of the speed
with which they can calculate and manipulate data. A few instances

were found where food service organizations were using computers for
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control, but little use was found in planning., Most of the control
functions were related to the common cost accounting procedures,
Studies were being conducted on inventory control by computers, menu=-
planning, nutritional evaluation and various other activities, Only
one food service organization was developing a total data processing
system,

Planning for an electronic data processing system is an important
procedure ‘that directly effects the success of the system, - All stagés
of the system development such as preparation, selection, installation
and operation requires careful plaﬁning. Other factors that may effect
the degree of success of a new system are the attitudes of the person-
nel, the validity of the source data and the correlation between the
established objectives of the system and what management actually
expected from it.

Personal correspondence and interviews were conducted with persons
using or planning to use computers in food service and related activi-
ties. Computer programming classes were attended and installations
using computers were visited. Food requisitioning procedures . of a
university resident hall food service organization were observed in
hopes of relating the manual processes to an automated processing of
the data.,

‘The investigation revealed the complexity of developing an electro=~
nic data processing system, The planning stage of the development is
of great significanée and should be directed and coordinated by one
that understands the objectives and activities of the organization., The

director of the feasibility study should also be knowledgeable in
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methods analysis and in computer applications and approaches,

The collection of wvalid source data is time consuming, but es=
sential to the effectiveness of the system, . Availability of all neces=
sary -source data is limited at present, Reliable expression of pre-.
ference data, fcod processing loss and,température, color :and consis=-
tency of foods for machine comprehension are representative of this:
limited availability of data, Other problem areas of valid data col~-
lection are standardized measures of "as purchased" food and quantities
stated bn recipes,.

An electronic data processing system cannot be effective until
the valid data is collected, Therefore, this collection of data should
begin early in the investigational stage of the system'develdpment.'.lf
the feasibility study should prove an electronic data processing system
to be unjustifiabley; the research and data ccllection should result in
increased accuracy from the data collected and in increased efficiency
resulting from analysis of the flow process of the organization with
the conventional system,

The importance of data coliection and methods analysis in the
success of a system was recognized by the author, Also, the lack of
understanding and knowledge of computer_applications by food service
administrators was realized. These two factors influenced the decision
to develop a procedural guide for establishing an electronic data pro=-
cessing system in a food service organization. Limited time and
sources available resultéd in a generalized guide for the first stages
of establishing a system, It is also believed by the author that as
one becomes knowledgeable in the objectives of the organization and in-

computer applications, detailed procedures would be developed for the
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sPecific organizational needs. Therefore, this guide is to give as=
sistance in the preliminary stages of an automated system development.

Conclusions derived from this investigation include: (a) compu=~
ters- can be a valuable tool in food service management; (b) applica=-
tions should include not only accounting procedures, but also inventory
contrel, menu planning9 simulations, production and employee scheduling
and other management function5° (<) planning should be for a total
system to minimize data. collection and proce591ng duplication, although
activating actual operations should be allowed in stages} (d) it is
not necessary for the food service.administrator to know how to write
computer programs, although applications of electronic data processing
should be understood- (e) a food service administrator who understands
the objectives of the organization, should direct the preliminary in-:
vestigations, the development of flowcharts and data collection' (£)
data processing eXperts should be consulted for technical advice, for
computer programming and systems analysis; (g) review of the objec=-
tives of the system and accomplishment of these objectives should be :
conducted continuouslyo

Further research is needed in the areas of data collection and
computer applications. The need for development of a reliable measure
of food preference is immediate. Research in the areavof food pro-
cessing is needed to develop processing loss tables. Effective
methods of conditioning of personnel for changes to automation should
prove tolberan interesting.and helpful investigation; .There are many
other areas of study that should be explored., Computers are becoming

a necessary tool in management of all businesses and industries in this

period of electronic revolution.
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VETERANS ADMINISTRATION

DEPARTMENT OF DATA MANAGEMENT
WASHINGTON 25, D. C.

TER A58

<3

SIISTIY

" YOUR FILE REFERENCE:
‘IN REPLY REFER TO:

November 30, 1965

Miss Jessie S, Brewer

Graduate Student o

Dept. of Food, Nutrition and Institution Adm.
Oklahoma State University '

Still Water, Oklahoma

Dear‘Missbﬁrewer:

The Veterans Administration has been using data processing in its food
service operations since 1955, The first application classifies receipts
from purchase orders or equivalent papers into proper food group, applies
specified conversion factors, calculates poundage and costs, and accumu-
lates totals until the end of a report period.

‘Since 1962 computers have calculated the nutrient values of a week's
menus on a daily and weekly basis. Regular and as many modified diets as
each hospital cares to submit are calculated twice a year.,

Reports to higher management were automated in 1964, Dietetic Service
earned rations, compliance with ration pattern standards, food costs per
ration, and productivity per non-professional employee are segments compiled
and provided for station and higher management,

Menu plans are made or changed and current budget allowances controlled
as immediate uses of the information provided by data processing. Future
budgeting allowances for subsistence and personnel, changes in ration pat-
tern allowances for medical or other patient reasons, and judgements about
the effectiveness of various levels of management are other uses made of
the reports, derived as a result of data processing,

The more common bookkeeping type of applications of data processing
for food services are now quite commonly automated, There is no end in
sight, however, for more sophisticated uses, The application of operational
research techniques will reveal information not now known, considered or
felt obtainable. The ability to quantify personal judgements or emotions
is one difficulty often met in food service problems, however, this is not
all that remains to be solved.

Show veseran's fubl name and V A file number on all correspondence.  If VA number is unknown, show service number.
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Linear Programming 13 one technique being researched by several
groups at the present time to provide automatic food requisitions and/or
menus, Inability to apply the technique to the fullest, immediately, is
due largely to lack of a common coding system for subsistence items, ine
complete nutritional tables for raw and cooked foods, and recipes more
standardized than what are now condidered standard by most institutions, °
There are futher needs for uniform recipe coding schemes, good data tode-
note food preference ratings and verified frequency data with which an item
can appear in a stated period of time., Other than cost and nutriements
stated in computer usable form, recipe characteristics need to include

color and texture of the product, preparetion time, type of employee, and
equipment necessary.

The main problem for you will be deciding on where your main interest
is, then_limiting the phase of the problem you wigh to research, Originally
devising the method of attack with a programmer, collecting data, and pre-

" paration of master data for use by the computer are slow and time consuming
tasks, Benefits of automation come only with continued use of the applica-

tion or solving some very mathematically complex problem practically unsolv-
able by manual mears.

" If after you have decided upon your project we can be of assistance
or when your thesis is completed we whould certainly appreciate hearing
from you again,

_Sincerely,
Helen M, Brisbane .
Consulting Dietitian.



TEACHING HOSPITAL AND CLINICS
THE J. HILLIS MILLER HEALTH CENTER
UNIVERSITY OF FLORIDA
GAINESVILLE, 32603

June 16, 1966

PHONEK: 376-3211

AREA CcODE 308

Mr. Jessie S. Brewer
822 N, Jefferson Street
Stillwater, Oklahoma 74074

'Deaf Mr;”Brewer:

_ - You will find enclosed a copy of a research
presentatlon that we made in San Francisco last summer
on some of the work that we are doing in EDP management.

Much of the ground work for this research began
as early as 1958. Systems and management procedures
for handling diets have been developed from this
early planning. You will note that the operation is
much more complicated than the average hospital and
perhaps some fifty times more complicated than a com-
mercial type cafeteria. By working out the formula
for initiating. computer management in this type of
operation, .it is then possible (if economical), to
adapt these methods to less complicated types of food
‘service, : : .

Certainly you have selected an interesting
subject for your thesis.

Very truly yours,
Johﬁ”b. Feliers
Assistant Director
.Shands Teaching Hospital

In Charge of Supportive
Services

JDF/bik

Enclosure
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