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RESUME

The unprecedented growth of the information sources concerning
Science and Technology makes it particularly urgent that the processes of
information storage, information retrieval, information processing according
to need:, representation of results and their storage in preparation for the
subsequent processing stages be mechanized. With this end in view, it is
necessary to produce a central data base in a machine-readable form, which
is accessible to creation, updating, processing and retrieval programes.

This project describes the software system which creates the data
base for the periodical purchasing department of a library and processes it
by mechanizing the yearly cycle of activities.

The following subjects are discussed:

Description of activities comprised in the yearly cycle.
Design of the data base.

Review of the mechanized processes.

Organizational and working routines.

The forms of input/output.

Error checks at different stages.

System analysis and planning for the future.

The Project lays stress on improving the familiarity of the librarian
with the entirety of the data and activities involved. Its other purpose is
to supply the contact between the librarian and the computer for the convenience
of the librarian, who is not expected to be a computer expert.

— My thanks are due to the following persons for their help, advice,
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2. PROGRAMWMING ONNCEPTS

This chapter is intended for those who are not familiar with the
technical tems of compute~ science. The explanations given below are
intended to enable the reader to understand the considerations which follow,
and are not the exact definitions of the terms. .

In order to make the computer carry out a given task, the latter is
presented to it in the form of a program, written in one of the languages
recognized by the computer. In general, the program will have the form of a
deck of punched computer cards, which is known as a job and is sent for a nmn
through the computer. This card deck comprises three kinds of cards:

* A set of control cards, which indicates to the computer how to use the
card deck (the language in which the program is written, the available
sources of information other than the card deck, where to send the results,
etc.);

* A set of program cards, which comprises the working program for this
particular task;

* A set of data cards, which contains all the data required for the execution
of the task.

The third kind of cards is the input of the program, but these cards
often contain only a part of the input. The remaining input may be stored on
a magnetic disk or on magnetic tapes which are generally located in the computer
centre. The results of processing each job constitute the output, which may be
recorded in a manner which has been predetermined by the program, in one or
more of the fellowiug ways:

It may beiprinted on computer paper or punched on cards by the card
puncher, or punched on a paper tape or magnetically recorded on disks or tapes.

The information contained in the input (and in the output) is placed
in fields of predetermined size and location; in this way the information
contained in it can then be located.

A set of fields can be comhined to a record, and a set of records may
be combined to constitute a file. The central file, which contains the basic




information pertaining to the system, is known as the master file.

Files are always kept on an external medium, such as magnetic disk or
magnetic tape; they are then referred to as permanent files. Such files may
be of two kinds: in sequential access files the contents of the file must be
scanned ‘rom the begiming to the location sought, before the information can
be retrieved; in direct access files the information can be retrieved
directly, provided the file is built as a random file.

An assembly of external memories for repeated use is also known as
mass_storage.




3. YEARLY CYCLE OF ACTIVITIES INVOLVED IN THE
PURCHASE OF PERIODICALS

Collection of all the relevant information concerning each
periodical (Title), for the compilation of the periodical master
file.

Publication of classified list of periodicals (which were ordered
for the current year). The list is then circulated to individual
departments who mark the periodicals which they wish to receive
during the coming year.

Preparation of Synoptic List of orders for each title and dispatch
of orders to suppliers.

Accounting work: payment of suppliers' invoices and debiting the
accounts of individual departments in proportion to the quantities

appearing in the invoice.
Verification of receipt of all copies due, and dispatch of copies to
their destinations. Issuance of claims to publishers for copies

which failed to arrive.

Special activities: reviews, statistical surveys.
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4. CREATING AND UPDATING THE MASTER FILE QL.F.)

The master file (1.F.) serves as the central data base of the system
and services most of the mechanized activities. It acts as input for a large
number of programs and also as output in which the results of current
activities and updating are recorded. Its structure must accordingly be

snvenient for generation and updating, and the informatiun contained therein
must be easy to retrieve. It must contain all the information relevant to
each title, and must be elastic enough to accommodate information of different
lengths for different titles (The word 'Title' will be denoted as 'T'', for
the sake of brevity).

The following solution was adopted for the structure of the master

A M.F. record is created for each T, and contains all the irnformation
pectinent to this particular T. The length of the records is variable, and
each record contains a special field which acts as meter for the determination
of its effective size.

when this record has been placed on the disk, the amount of space it
occupies corresponds to its size and not to the size of the largest record on
the disk. In this way space is saved in the memory of the permanent file.

To each T is assigned an alphabetic code, which is known as coden.
It consists of 6 letters, five of which represent a mnemonic for .he T,
whereas the sixth is a check letter, which is calculated from the preceding
five.

All these records constitute a set, the structure of which is that
nf a random file, with direct access to each record. The coden of each record
is the key through which access is gained to the record. This means that the
user who wishes to read the content of a given record from the disk, or to
update it, only has to give its coden; when the 'read" order from the disk is
obeved, the record which carries the specified coden is transferred from the
Jisk to the working area of the program, and can then be employed as desired.




Structure of a M.F. record (fizure No. 8)

Within each record the various kinds of information are classified in
two grades, which will be referred to as "type' and "level". In the
figure, "type" is shown in columns 8 and 9, while "level" is shown in
colums 10 and 11. .

Type 1 contains the T, including former T if any.

Type 2 contains the information on the periodical which remains more or
iess constant, such as country of origin, number of issues per volume,

dates of beginning and end of subscription, frequency of appearance of

the periodical, name and address of publisher etc.

The significance of other types will be explained at a later stage.

Creation and Update Program

™n order to create a master file, the information must be submitted in
the foim of data cards (figure No. 1). The structure of each card is:
coden, type, level, information.

The cards need not be sorted. Sorting can bz more efficiently and more
conveniently carried out by the computer, without introducing human
error. The only condition is that each periodical have its type . card,
in addition to the other cards of this T. This is because each T in the
M.F. has its own record, which is inserted alphabetically in the record
sequence in the file; for such an arrangement to be possible, the T to
which the record refers must be known. ’

Except for this limitation, the cards may, be fed in any sequence
whatever. Since eachcard carries the coden of the T it represents and
the type and the level of the information it contains, the sorting of
the cards to a properly ordered file can be left to the program.

After some of the cards have been prepared (there is no need to prepare
all the cards at once), they are run through the computer together with
the M.F. creation and update program.

The input of the program - the above-mentined card deck.

Processing and output -
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* creation of M.F. including a record £ - *n the form of a
random file, but arranged in alphab. eyeence of T; within
each record, the information is arranged by type and level
(figure No. 8).

* updating the M.F. records in all respects (see below).

* printout of input, for the convenience of the librarian, to ensure
follow-up and elimination of errors.

* printout of corrected or updated records.

* printout of error file, listing the errors discovered by the program
at the input (figure No. 10).

Corrections are introduced in the file in accordance with the printout
and the reported errors. The librarian also feeds additional input cards in at
the same time. Both are then run through, a deck of cards at one time. For
this purpose each card carries a special field for the action code, which
indicates to the program the action to be taken with respect to this particular
card:

* Insert - to insert the content of the card into an existing record, or a

new record to be inserted into the file.

* replace - to replace the content of the card by the content of the
corresponding fields in the same record in the M.F.

* delete - to erase superfluous information erronecusly inseried into a
record.

* purge - to erase an entire record from the M.F.

These activities are performed both during the original creation of the
file and during the entire cycle of mechanized activities, for file updating
purposes, in addition to direct updating carried out by other special purpose
programs. The created records are recorded and stored on the disk. Updated
records are also recorded on the disk, the updated record replacing the old

one.




5. RENEWAL OF SUBSCRIPTIONS - PATRONS' LIST

g

Once the organized file has been created and freed from errors, the
mechanized activities can commence.

The subscription period for most periodicals coincides with the
calendar year. Orders for these periodicals must be issued to suppliers in
September. The subscribers (patrons) are members of different departments,
but (in the case of our organization) the Central Library alone handies all
subscriptions, and issues puréhase orders to suppliers. The program includes
the compilation of a Patrons' List which is intended to help the patrons in
listing and marking their orders, and to provide the Library with lists of
periodicals to be arranged in a systematic manner.

The Patrons' List is essentially an invitation to the patrons to
place their orders. It includes a list of all titles in the M.F., ordered in
the preceding year. It follows that the master file must be properly arranged
and ready for use by the month of June of the current year.

The program of the Patrons' List is now run.

The input is the updated M.F. or the disk.

The output includes:

* a numbered, alphabetical list of all the titles in the file
(figure No.2). To the left of each title a space is provided for
marking the order, together with other details: coden, the
country of origin, and the price per issue, if exceptionally high.

* error file.

Any numher of copies of this list can be produced by the prograi.
The copies are then sent to departments together with a covering letter
explaining the manner in which the order should be marked on the list and
indicating the date by thich the list should be returned. It is important
that all lists be returned by this date, since the data can then be inserted
in the master file before actuating the orders-to-suppliers program in
September; in this way orders can be -ent to suppliers in time.
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6. RENEWAL OF SUBSCRIPII*'S - ORDERS TO VENDORS

At this stage - after the lists have been sent out - the information
which is missing must be inserted in the Laster file. This information is of
two kinds:

(1) information which was already available at the time of creation of the
file, but which had not been prepared for punching and was not relevant
to the preceding program (e.g. particulars of the publisher of each
title).

This information can now be inserted with the aid of file creation and
update program, with action code "insert" or "replace".

It is recommended that this be done before the lists are returned by the
subscribers.

information which becomes available only after the patrons' lists have

been returned, but which can already be prepared for insertion into

the M.F.  Such preparations shoull be carried out as early as possible.

The purpose of this is twofold:

a) To avoid rush work during input preparation owing to some of the
lists arriving late, computer breakdowns, correcting card-punching
errors, etc.

Not to make the librarian do anything the computer can do in his
stead. There is no point in a man preparing and punching the
information which is based on the M.F. and is already known. The
computer can do it more efficiently and with fewer errors, while
saving the librarian some of his tedious routines.

The appropriate program will bear the entire M.F., retrieve the coden
of each T and the code of its vendor, and will punch one card for each title
with the following data:

Coden, 0301, vendor code.

The cards are put out arranged in the alphabetical sequence of T, so
that.when the patrons' lists arrive, the card corresponding to any desired
t.tle can be easily located, and marked with the desired mmber of copies and
the ~nde of the subscriber's department. The cards are then sent for insertion
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. in the master file with the aid of the creation and update program, after
which the M.F. can be operated by the next program.

6.1 Program for Orders to Vendors

With the aid of this program a written order is prepared for each vendor
for all the periodicals to be supplied by this vendor. The printer of
the computer puts out the list in a form ready to be dispatched to the
vendor.

The input consists of the ypdated M.F. with type 3 cards.

The output and processing consist of the following:

* a letter to the vendor, together with the list of periodicals ordered
(figure No. 3). The list is arranged in the alphabetic sequence of
titles, together with their respective order< number of copies ordered
and serial mumber of item, assigned to it uy the program.

* Updating of M.F. records, including the assigned item number (see figure
No. 8, type 3).

* Punched item card for each item, with the following particulars:
Coden, Vendor Code, Item No.

* Error file.

The item cards which are put out are sorted by vendors and by item
number.

The idea which underlies the preparation of these cards is to use
the output of a program as the input of a subsequent program; again, the
librarian is spared the necessity for doing what a computer can do just as
well.

In the letter which accompanies the order, vendors are requested to
refer to the item mmber when submitting invoices. If this is insisted upon,
most vendors will meet this request.




7 ACCOUNTING

The Library in our organization has no budget allocation out of which
to pay for the periodicals subscribed to by the different departments. Each
department is debited for the priodicals it subscribes to nut of its own
al’ocation, vut it can order them only through the Central Library. The
departments may act only through the Central Library in everything that
concerns orders for periodicals and inquiries and complaints arising therefrom.
Thus, it is the Central Library which orders the periodicals from the vendors
and charges the sums disbursed in payment'of the invoices to the respective
departments, in accordance with the data indicated on the invcice and the
details of the orders. The Library also checks the actual arrival of
periodicals, and issues claims for the periodicals which failed to arrive, if
any. The Library must answer inquiries of departments concerning the balance
of their library allocation, dates and particulars of debited items, and
particulars of periodicals which have already arrived and those yet due to
arrive.

The following have been created for this purpose:

debit file;

accounting program;
(control and claims program).

7.1 Debit file

This file (figure No. 9) is also a random access file. Each record
refers to a particular department, and can be directly accessed to.
Each such record contains all the items charged to the departmert from
the different invoices which have arrived during the current year, each
item so charged comprising:

1. The charges for library copies, i.e., for periodicals which the
requesting department is willing to leave in the Central Library
for general use.

2. The charge for extra copies, i.e. for periodicals which are intended
for the exclusive use of the patron and which are sent to him as soon
as they have arrived in the Central Library.




7.2

In this file all charges are expressed in IL. This is because the
different invoices are made out in different currencies, and the tstal
of the items taken from the different invoices will only be meaningful
if expressed in a standard currency.

Owing to the particular structure of the record and the file, it is
possible:

* to debit the department concerned by random access;

* to keep a statistical record of the ratio between the outlay on
library copies and additional copies;

* to keep an up-to-date record of the account of every department at
all times.

Accounting Program

When the vendor's invoice arrives, the item cards (section 6.1, output)
for the titles appearing in the invoice are taken out. If the item
muber appears in the invoice, the curd is found by its item mumber.
If it does not (which usually does not happen in more than 15% of the
cases),the item mmber is found in the following manner:

The T is indicated in the immice. The record of that T is found in the
printout of the M.F.; it contains the item number, recorded under type 3.

The card is located and the price indicated in the vendor's invoice for
this item is punched on the card. If a sum has been credited by the vendor
a negative mmber is punched. If there is a discrepancy between the
nunber of copies ordered and the mmber of copies indicated in the invoice,
the mmber of copies given by the invoice is punched in as well.

A leader card containing the particulars of the invoice is placed in front
of the card deck (identification of invoice, date of invoice, total price,
currency, vendor's code, percent comission, if any). If more than one
invoice is run through the computer at the same time, the decks are stacked
one behind the other, the last card being left blank (sentinel card
indicating the end of data cards).




The input of the program comprises:

* the cards as above;

* the M.F. with information about the departments subscribing to each
item.

The processing and the output comprise:

* display of input cards in the sequence of their appearance, to
faciitate location of -errors (figure No. 4);

The parts of the price of the item charged to each subscriber
department. If the copy was ordered for the Library only, each
department pays its proportional part. If the item was especially
ordered for the department, the department has to pay the full price,
in addition to its share in the price of the copy in the Library.

The printout is arranged by departments, and in the alphabetical order
of T within each department (figure No. 5);

insertion of invoice details in the appruoriate M.F. record (type 3,
figure No. 8);

total sums charged to each department, to be charged against their
respective budget allocations (figure No. 6);

the following charges are recorded in the debit file for each
depar'ment for each invoice (figure No. 9):

sum debited for library copies;

sum debited for extra copies; } in IL.

identification and date of invoice.

Prevention of Erroneous Records in Mass Storage

What are we to do about errors in debit accounting? (or about errors in
any other process which results in a record being placed in mass storage?)

Errors can originate from erroneous card punching, from the presence of
a wrong card in the.deck. etc. These will be located on the printouts
put out by the program, but in the meantime the various records in the
M.F. and in the debit file on the disk will have been updated. After
the errors have been identified, it is necessary to locate all the sites
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in the disk which carry the erronecus information and to correct it.
This is in no way a trivial task.

Rather than deal with the problem dire_cly, we chose to prevent its
occurrence by making a blank run prior to each operational nu.

There is no difference between a blank run and an operational run which
would affect the accounting program; in other words, the accunting
program ‘'does not know' if the run is blank or operational. It
accordingly obeys all orders, prints the results and notifications of
error and "places"” records in the M.F. and in the debit file, except
that the updatings made on the disk during a blank run are purged from
it at the end of the run and the condition of the disk reverts to what
it was prior to the blank run. Changes are not permanent, but are
recorded for the duration of the run only.

After the results have been rcceived, the errors are corrected in the

data, and the run is repeated. This operation can be repeated time and

time again, until the last error ras been expunged. The next run is
operational (one control card is added), when the error-free data are
recorded on the disk in a permanent manner.

This sequence of blank runs and operational runs is carried out whenever
the processes, the results of which are to be recorded on the disk or on
the tape, are liable to contain errors (e.g. orders-to-vendors program,
which provides for the insertion of item mmbers in the M.F.).
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8. ROUTING AND CONTROL OF ARRIVALS

The number of items arrividg in the Library from different sources
is very large; they are addressed to different individuals, some of the items
being identical while the others differ from one another in one respect or a
few respects only. The result is that large libraries can no longer control
the routing of the material to its different destinations and, in particular,
no longer know if all the items have arrived and are unable to ensure that
they all arrive in time.

This problem is dealt with in two steps described in sections 8.1
and 8.2.

8.1. Preliminary Processing and Means of Control
During the period between the dispatch of the o:ders to vendors and the
arrival of the first copies, it is necessary to collect information on
the patrons, i.e. on the individuals who have ordered extra copies, in
addition to the copy ordered for libra,y use. This information in its
original (unprocessed) form is found on the Patrons' List, with the
patrons’' original order on it. The librarian uses these forms to prepare
type 4 cards (figure No. 1).

The input of the program comprises:
* type 4 cards

* the M.F. N

Processing and output comprise:

*  for each copy and each patron, the program creates two fields in the
M.R. (Master Record, i.e. & record in the M.F.) coresponding to a
given title.

The expected date of arrival is placed in the first of the two fields.
The second field remains blank to be filled in by the fullfilment and
claims program (see section 8.3).

The structure of the posted M.F. is seen in figure No. 11 (the posting
is effected in type S, which is created by the program for this purpose).




- 19 -

For explanation of figure see section 8.3, processing and output.

The program creates a punched control card to correspond to each field
in the M.F.; this card serves as "identity card" for the particular
copy. In this way each copy which has 2rrived during the vear has an
"identity card" containing its coden, mumber of issue, date of issue
and the patron (including the library copy) for whom the conv is
intended (see figure No. 12 from which the names of the patrons have
been removed). In this way a one-to-one correspondence is oroduced
between the cards in the deck and the collection of periodical copies
passing through the Library.

At this stage these cards are not punched, but are stored on a
magnetic tape as card images until needed.

A printout, which includes the input, the updated M.F. and error
diagnostics - (figure No. 13).

The type 4 cards which form the input of this program are run through
the computer by groups, so as to assist the eiimination of errors.
These runs are blank, until the last error has been eliminated, after
which the deck is sent to the operational run during which the records
are inserted in the files.

Each operational run results in the creation of new control cards
which are recorded on the magnetic tape. Before they are taken off the
tape, they are sorted by the expected dates of arrival of the copies
they represent, after which they are taken off the tape in the form of
cards and are placed in boxes.

All cards representing the copies expected to arrive by a given date (at
14 day intervals) are placed in a special box with the initial and the
terminal dates of the interval marked on it.

Operation of Routing and Control Process

The procedures to be followed with respect to copies which arrived and
those which failed tc arrive are outlined below:

On receipt of a copy, the librarian looks for the corresponding card in
tha box corresponding to the date of arrival.
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These cards are sorted within each box by the date and the number of the
issue. If there is more than one identical copy (ordered by different
patrons), the cards, including their coden, will be identical in all

these particulars and are placed together. The librarian now takes out
the first card in the group. He reads the name of the patron and the
department on the card, sends the copv to its destination and punches a
"+ sign in the appropriate field to signify that the copy has now arrived.
He then puts the card in the deck to be sent to the computer.

If, at the end of the period, there are any cards left in the box, this
means that the copies represented by these cards failed to arrive. The
next step is up to the librarian. If, in his view, the delay in the
arrival of the copy is reasonable under the prevailing circumstances
(postal strike, port stevedores' strike etc.), he will place the card in
the box provided for the following 14 days' period. If he thinks the
delay is unjustified, he punches a "-'" (minus) sign in the appropriate
field to say that the copy failed to arrive and must be claimed from the
publisher. These cards, too, are put in the card deck to be sent to rhe
computer.

This deck acts as the input of the program to be described in the following
section (see section 8.3).

Insertion, Fullfilment ana Claims Program

This program, in conjunction with the program described in section 8.1, 'is a
check on the timely arrival of copies.

The input of the program comprises:

* Check cards ("identity cards') with punched "+ or '"'-'" sign

* The "filled-in" M.F.

Processing and output includes:
* for copies which have arrived - the date of arrival is inserte! in
the appropriate field of the respective M.R. (figure No. 14).

* for copies which have not arrived - the issue of claim to the
publisher and ‘the date of the claim for this particular copy is marked
in the appropriate field of the respective M.R. (figure No. 14).




Fields . 'ich were shown empty in figure No 11 carry the date of arrival of
the copy or of issuance of claim in figure No. 14. The letters (N,E etc.)
which appear in the fields, indicate that the mmbers may be positive or
negative. The absolute value of the mmber indicates the target date (day
of the year), while the sign indicates that the copy has arrived (positive)
by this date, or that a claim has been issued (negative). '

* a display of the input cards and the updated Master Records.

* error diagnostics.

* claim letters to the publisher (for copies which failed to arrive)
ready to be sent out (figure No. 15.)
a new punched control card for each copy which failed to arrive.

This card carries the date of dispatch of the latest claim, in addition
to the information included in the corresponding originat (input) card,
but not the "minus" sign of the original card.

On being ejected from the computer, these cards are placed in the bax
corresponding to the actual (current) 14-day period (i.e. thz period
which is contemporaneous with the date of card ejection) , where it is
ready for the delayed copies as soon as they arrive.

The process described in sections 8.2 and 8.3 is repeated until the
delayed copy has artrived.




9. RETRIEVAL, STATISTICS, QUERIES

Examples which illustrate the advantage of the particular structure of
the data base of the system in everything that concerns file interrogation
will be found in reference No. 6.

The programs at the disposal of the user enable him to retrieve any
re:.rils from the files as printout or as punched card deck. To do this, he
mist identify the records desired and indicate the appropriate action code.

If an organized M.F. which contains all the relevant data is
available, this system is very convenient to use in carryving out statistical
studies.

The following are examples of such investigations:

what is the delay between the date of printing of a periodical and the
date of its arrival in the library, which may be expected on statistical
grounds?

what is the relationship between the original budget allocation for the
purchase of library copies for general use and the original budget
allocation for the purchase of extra copies for private-use?

what is the distribution of prices per copy as a function of the number
of copies of a given title which have been ordered?

(see figures Nos 16 and 17 for the example of an investigation which
failed to yield meaningful results).
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10. SUMMARY AND CONCLUSIONS

Results of Practical Experience

From the practical point of view, the most striking achievement of the
system has beer: the increase in control, reliability and accuracy which
is always the more indispensable, the more mxerous the data to be
processed. Even though, as a result of mechanization which has been
introduced in our organization, the manpower employed was not reduced,
the mechanization will make it possible to handle a mich greater volume
of data without losing control of the system.

The fact that the operation of the mechanized system has been extended
into its second year, emphasizes the convenience of such mechanization
to the librarian. The M.F. for the caming year was compiled from the
oid M.F.; it contained all the data which could be retrieved from the
old M.F. and the only new material which had to be added were the data
which change from one year to another (e.g. patrons subscribing to a
given periodical during that year).

The operatiimal programs provided by the system not only relieve the
litrarian from routine duties, but carry out these duties more rapidly
and more efficiently than they could ever be carried out by hand. In
addition, the librarian is provided with facilities for carrying out
non-routine research on his working procedures with the purpose of
improving service and reducing the expenses; were it not for the
mechanization, he would hardly find any free time for work of this
kind.

Puture work

a) Lending
The next obvious step is to extend the mechanized system to include
the lending of material out of the Library. In addition to periodicals
the Library also contains same 30,000 books and reports, most of
which are now out on loan, without ar control over the
duration of the loan or dates by which they are to be returned to
the Liary.
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b) Mechanized Catalogue

We .iow have at our disposal punched paper tapes produced by the
catalogue workers during the past year with the aid of a flexowriter
during the printing of the catalogue cards. These iapes can be
read by the cormputer and the files required for the compilation of a
rechanized catalogue, can be prepared.

¢) Interactive Sexrch with Guidance

We already have an extensive thesaurus in machine-readable form,
vhich was itself created by a comy uter program (figure No. 18).
Its purpose is to serve both the catalogue‘r and the library user

in finding the keywords which will help him in locating the book he
needs.

The combination of the mechanized cataloguing System with the
thesaurus will make it possible to operate an answers-to-queries
guided search program. In order to render the search interactive,
the Library will acquire a display terminal which will be connected
on-line to the computer; the user will thus have access to the
mechanized catalogue and will bt~ able to operate the interactive
query program, i.e. modify his que.v with the aid of the thesaurus,
master file and auxiliary files, and thus to arrive at the
bibliographic material he requires.

Manpower and Computer Investment

BExpsrience has shown that the manual system ir the Library can be
mechanized with the aid of the professional manpower now employed in
the Library, if assisted by a computer specialist. In the first stage *
of these activities the employed personnel have proved themselves

capable both of operating the still existing manual system and the

mechanical system under construction (ex~ept for the aid of key-punchers

not helonging to the Library). This seems to be true, irrespective

of the size of the Library.

As regards the money investment required, the operation of the systems
takes up about one hour of computer time for the yearly cycle of
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operations (for a C.D.C. 6500 computer). Additional budget allocations
are needed for card punching, printing costs and upkeep of magnetic
tapes (as back-up for the files on the disk).

Other Potential Applications

The applications of the system to various other fields (see reference
No. 6) are possible owing to the basic conception of the Jata base,
which can be easily upcated, and to the structure of t... .1les which
shorten the reaction time to the queries. Moreover should 1t ever be
desired to introduce any changes in tt.e operational structure and the
relevant data, this -an be done, by and large, by introducing additions
and changes in the mechanized operational programs, but no drastic
changes will be needed in the structure of the data base or in the
operational program system as a whole.
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Figure 4: Accounting - Representation of Printout of Data Cards
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Figure 6:
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INVALTID CoDeN IN INVOICE 16,728 IN COOSN €LWACM IN HAZTEM 02(03
INVALTO econeN IN INVOICE 16.738 IN CDDEil POELAN IN HAZTEM 02005
INVALTIO coneN It INVOICE 35/10922/% IN COOSN HAWEAR IN HAZTEM 01601
N TYe A3 FOUNN IN INVOICY 15052 TN COOEN SOVIAN IN HAZTEM 02002
INVALIO CONEN IN INVOICE 15252 IN Z00EN MADEAS IN HAZTEM 02001
NO TY® f3 FOUNN IN INVOICE Q53926 IN CODEN CPELAO IN HAZTEM 01002
NO TYP 23 c0yND IN INVOICE 052938 IN COOEN CPCOIK fi HAZTEM 01032
NO TyP 2 FQUNDN IN INVNICF Q53936 N CQDEN IEJQAV IN HAZTEM 01003
INVALTIO CONEwN IN INVNICE Q53976 IN CODEN IJSCBU IN HAZTEM 01076
INVALTIO COOEN IN INVOICE 053936 IN COOFN TJSCOU IN HAZTEM 01(C05
NO Tvoe 3 FQUND IN INVOICE Q539%6 IN CODEN IEARIJ IN HAZTEM 01019

YION NUMFRTC IN TYP Y IN INVOICE Q53a3g IN COOEN IETPAM IN HAZTEM (1012
M0 Tye 27T Foynn IM INVOICE 0 '97p IN COOEN ITADAI IN HAZTEM 03014
NO TYP 23 FOUND IN INVOICE Q53926 IN COOEN IEMCAQ IN HAZTEM (1028
HON NUMERIC IN FARD TN INVOICE 053936 IN COOEN TETOAG IN HAZTEM (1030
NON NUMERIC IN CARD 1IN INVOICE . Q5397¢ IN ©00%N IICIAU IN HAZTEM U1035
NON NUMERIC IN CARD IN INVOICE Q53936 _ 1IN CONDEN ISIMAO IN HAZTEM (1039
NAN NUMFRIC IN CARD 1IN INVOICE Q53936 IN COOEN ISIMAO IN HAZTEM 01060
NON NUMERIC IN CARD IM INVOIdE 053936 "IN CODEN IETMAR IN HAZTEM 01044
NON NUMESIC IN CARD IN INVOICE Q53926 1IN CODEN IETNAY IN HAZTEM 0. ,46
INVALTO rODEN IN INVOICE 053936 IN COOEN IEPMAX IN HAZTEM 01047

ses%eses C©NTI OF FPROR-FILF ®¢%ssees

Figure 7: Accounting - Error Diagnostics
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005

s CAK
ASI NZS
s Cax
Avs CaK
aMs CaK
AMS CAK
MS CaK

()

ASI NZS
ANALAM
ASTNZS

002

ANA LAM
M3 SAs
ANALANM
ANA LAM

002

AAD SAB
INC Hav
AA3 SAR
ARD SAD

00%

ANCHAU
ACI EAW
ANC HAY
ANC HAU
AN HAV
INC HAU
INC WAU

O181APERTCAN CERAMIC SCCIEY BULLETIN

O102APERICAN JOURNAL OF PHYSICS

0201U02212C9022999122122 AMERICAN INSTITLYE &F PuYSICS

0202 335 EAST &5 STREEY
0203 NEN YORK Ne¥Ve 10017 USA
0302CC1203aXK 01883A0 3152 24.09.71 (00239001

0102AFPERICAN MACHINIST
0201U026260003500012122
0202

0203

0301S03 04FINO

AMERICAM PACHIMIST

330 NEST &2ND ST

NEN YORK NoY 10038 USA
01003

0103APERTCAN SCIENTIST
0201U0060€0000950012122
g202

0203

0301F Q2 BLFCUX

SOCIETY CF STIGMA XI -

155 NHITNEY AVE

NEW HAVEN CONN. 06510
gte01

usA

O101APERICAN SOCIETY FCR INFORMATION SCIENCE NEWSLETYER -

0101AMLYSTY
0301801 01C 01082
O10LAMALYTICAL ABSTRACTS

0301802 01C 01003

P e

O101ANMLYTICAL CHENMISTRY

0201 01313 012122 co— - AMERICAN € EMICAL-SCCIEYY—
g202 1155 SIXTEENTH STREET NoNe
0203 WASHINGTCh D.C. 20036 USA

0301002 91C $1001

Figure 8: Printout of Master File Records




T=€cY= 401

wl6 0cB8l-1 A

Wwu210<u81¢€0<c AUSGNY 23.09,.71
013733Fvu5911EAD 3192 2w.i9.71
v116120u16537EISHAISISOuuIl13 10071
UuU157€401260<062-3udv-- - 19.1u.71
Quvl126<yuvuUuecCEZINPHAFIZ u9.71
002d12<u 006000 676452 25.16.71

T-KLY= 002
due-—OEBI~-t 13
veulid<u01260¢ A05041 25.v9.71
0u03500u0378u<hiD 3192 264.09.71
0ul1267AU067€2ULISHAISISO0L1E3,10.71
VWi126<ubGEI0CCECYMPHAFGUZ,09,71

T=Kevy= w03
0Gs OeBI-2 H
B0v213<uB01260<—AySybt---23,u9,71—-
003194A4026€7<nD 3192 24.09.71
00J4e?C0028E6EISHALSISHUVIL3.10.72

TeXceY= 004
405 —0EBI-t - K— —-  ———
Uuy210<u01260< AUSuGLL 23.u9.71
¥17833Fu08232<AD 3192 24,909,721
Qu3327tu02566EISMAISISO0uL13 10022
YWI157Euu1260<y2-0y9% 19.ive?t
wuil000<ulbludc 2339 16.11.74

T-KEYs §05
A~ —DEBI~4-—-F
Yvd21u<00126d¢ AUS0461 23.99.71
U001181J16142CA0 3192 d4eu9.71
-004585E005468uISHAISISU0vILS.10.71
00u157Eb0126u<02-309¢ 19.10.71
001334<L00000¢c 67632 2%.10.71

TeKeY= 006
-0u5— -DEBI-L-- 65— - - ___ ..
VGud10<u01¢60c AQ5041 23.069.71
Gu938310153866A0 3192 2hoi9.71
015254060 20103GISHAISIS00u113440.7L
0uu315¢u02520<02-309% 19.16.71
00U126<c0060vi<CE2IMPHAFOT.09.71

T-KEY= 047
9od-—05Blt—=
045639<u006300<A0 3192 26.u9.71
00157+4E00326301SHAISESOuU113.10.72

Figure 9: Printout of Records in Debit File
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ERROR FILE OUTPUT.

EXRONEQUS TYP-LEV OR ACT-COD, IN COOE+ 0SBUZY TYPE 03  LEVEL 01
ERRONZOUS TYP-LEYV OR ACT-C0D, IN CODEN BJOSZF TYPE 03 LEVEL 01
ERRONEOUS CHECK-LETTER. PUT V IN CODEN CHMERA TYPE 021 LEVEL 61

ERRONEQUS DECK. MISSING TYPE 01
CMERA 301041 01C

EARONZOUS CHECK-LEYTER. PUT F IN CODEN PQIMA TYPE 01 LEVEL 01

ERRINZOUS DECK. MISSING VYPE 01
PQIMnA  £301MO1 01X

EPRONZQOUS TYP-LEV OR ACT-COD, IN CODEN ADEGBE TYPE 03 LEVEL 01

ssseesse END OF ERROR-FILE ©®esssesse

Figure 10: Updating - Error Diagnostics
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BydTa™ 351924 EER 287 T2 FX R a7 247 *37 2.7 4 =9
A4.1T T31323, Tyl 260 256 23 7% 236 "I 2c. LI
AvVdT 4T A51323. <AL 321 711 31 192 341 ) . 151 e
AVWTIT N36)TIT 0 301 320 3.t )2 LI 1§ BERS T 120 T,
AJ4TLT "S5.13)0 LOF) 308 T s 3de e %8 315 33 15
A/MIAT (582385 313 3% 31> TS Y: 315  T1¢ ¥s 115 g5
BVAEAT £563322 322 322 22 22 322 322 22 322 322 22
BIATET 25484322 322 12 323 22 329 329 220 329 329 123
AYHTAT 565323 323 323 123 323 329 16 X3¢ 33 336 1
AVSIAT §3u5136 33> 3 336 B LY *36 36 T3¢ 33 jo% ?e?
AVAIAT C547363 363 363 33 3.3 Tl w3 TNl 363 T3 3ot
AVNTAT 3542343 35° 35) 342 333 xeg 350 5¢ 3=3 159 R
AVWTAT 05649353 350 35" 3531 357 3£7 3§87 '37 357 15?157
AVd4TAT 0550357 3s? 157 3157 357 357 357 336 36« 56 356
AVAZAT 9551356  36% 366 36 35, 3€e 364 TeL  tea 156 3°1
AVH4TAT 0535277 371 371 371 in 7 371 2713 371 71 7
AvwNZAr 0353371 371 Ira X7 374 373 373 3re 37 178 17
AVAE T 0354378 373 374 379 37e 3es 385 ML 385 335 83
AVAZAT 0555335 3485 85 338 335 385 b1 e 392 332 Q=
AYA4SAT 1586332 392 332 332 332 392 332 13c 392 192 137
AVNEAT 08357134 393 379 193 38 369 399 . 39% 399 3313 92
AVNEAT 256A3)9 343 332 0% L1 .06 815 (X1 06 <29 (WL}
AVHEAT 255a4l€ “C5 05 «05 15 L36 1l .13 -13 13 L1?
AVASAT (300613 13 (38 “13 wlld .13 .13 .12 »13 20 w2°
AVucaT 5561429 LY 620 629 20 .29 &20 L2C 29 %29 [}
AVISEAT 0552429 L2? 27 .27 «27 .27 W27 27 27 «27 .27
AVNEAT J567627 “27 627 »27 +34 &30 (X1} w36 3« 6 30
AVATAT D560kl 03 o3 [ %19 L 1% (%19 (2 1% b L1 3} bl il
AVWEAT (565441 (13 kbl bbl bhy bl bbl (1%} bl ‘shel (1 %]
AVHEAT 0566348  4ed  «6R  "Le3 Lol 443 443 el 468 <38 bbt
AVNZAT 056740608 (1%}

BAJVT) 01013ASADNS UVAMIFAL

8A1VID 9201T99F06 01%123360 71313

3AVZD 06019193 L.

BAJVID "Sg1121 121 121 121 192 182 182 182 263 263 263 26

BAYVZD 0502263 06 306 306 306 3FkS 185 "%E 365 426 425

BAUVZD 0503425 825

BHTAZ? 010139ITO% HEIL WAAVIP ..

BHTA?Z 72011900 C31000000013123035 05252

B4TAZZ (601210 —_ .

SHIAZZ 0501071 g71 071, 9ra 193 193 193 . 193 315 315 315 212

BHIAZZ GS5u2%1s

BINTAS £10£9°TTISH JOUANAL IF NON NESTRUTTIVE TESTING

AJUTAS 0201C90FN6LON050013123060 01313

BJITAS 0301892104JXIN 00022

BJITAS 06010110

BJUTAS 0501171 192 243 30w 365 “26

Figure 11: Routing and Control - Recording in the Master File
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i 19334IA22002C64 ' rLLY
1;49n1nzzooozosoa 007
13384142230 020004 ars

£ 31594TA2200034610 L I 3 R AP Y 139

) 31594TAZ29LJ3u61N ¢l
3L584Ia2200030611 i1
31534T42230732611 12
03uC4aM42%u"r120"1 U T 3R A RY "1
vHuC4442SG6IJ1300 362

F 05u04AHZSOJUIZCB§ 603
v54C4AY28L321300 LT
vIuC1aMZoLE69229.2 L I 3 R AP Y 305
G30C4442S55.02290 MLl
oaocuAnzsooazzgng i w07
v3,C4aMZSba 62292 J08
120544M2S09033033 L I3 R A R Y 009
1240nﬂHZSUQG33u0. vwil
120644%2503033003 011
12GCHAMZ2S00G33C3 . 112
150CHAMZS0002904 L I 3 R A P Y n13
15uC1AM2S665 429, o 1
151C4Aﬂzscnuu2903 915
15,C4842Suif b2y n16
18uC4442S0Ju52905 L I 3 R 84 P Y ni7
1su:wuﬂzsoa,>2903”” ' 318
180CHAM2S00529¢C ni9
180CHAMZS00052304 . g2n
21,04AaM250I162806 L1 2 @ A P Y .21
210CHAMZSIN6240 ! n22
214L1A*ZSU006283§ : r23
2L0C+4AMZS0006280 : D2
2900444250004 72837 L I 3 R A P Y 525 .
261C444250507¢80 ; 926
2u4c«anzsus:7zaai nzy
2L3C44M2S030728" 028
270C4842S63cB27i/ L 13 RAPY 129
270C4442S.JuB270 ' v 30
270:1anzsoaoaz7.a f 031
2703C4442%45 08270 132
303544M2S00092509 L I 3 R A P Y 133
333C44M2S030920, 9~ Nt
300:4uwzs00092603 035
3UICHAMZSLI 09260 o336
330C44425001026108 L I 3 R A R Y 037
333C4AM250u102647 : 138
szocaanzsuuxuzaia 039
330CHAMLSEL01G262d, vl
35uC4AMZS071125.1 L I3 R AR Y Gl |
35uCHAMZSud11251Y . T2
360345‘1250411&5;§ 043
350°1AMZS001125. ) YA
330C4aMCSEI122512 L I3 R AP Y 65
330C4AMZS03012251 146
33J34AH2504122513 ru?
34.048M2S50.12251 L8

Q Figure 12: Routing and Control - Control Cards
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BSTUAT N301733105TKYSIA 10213
9STJAF 04G13108

ERSPONIOUS D<2<¢s MISSING TvIZ (1

3I3L4W 0431 I1

N3 Ty2Z )2 FIJND IN MNIICIZN ue

CSTJUAM J101C8 IACTIAN ASIONIJTICS AND $9AART JOIraL
42441 2130143117254 13304

CS2u31 40113121

(XX EX 2R Y E\{'\ ar EDQOQ-F!LE S5 38588

Figure 13: Routing and Control - Error Diagnostics
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. L22IR FTLT )yToYT,
ER7CHINMS 2Ir, MISST S Tyd: 31
A48T 040t 32 .
ERIONENYS 9:7<, MIS3THG Tyac 34
AM3IrAK a1 3t
TAANOUS 77K, =IS3Ta5 TYID gq
47047 Tuag 12
ER20M20Y3 J77<¢, “ISSIMG TvoT 14
ARPIPAM fugLl 31t
ZRONEZOIS DTS, MISSTUR TYOo~ )t
A%4PAW N431
INYALTU JATY TY TYRS 02 gF MQIIFISAH 9F,
AR 1YAT (10142 4y
A2YAT 12014)1312M70770575131235159,
ARMYAT 3325°3,103¢3) 01219

| A1YAT 4015131 .

INTALIY JATA IN TyPZ 12 N6 49)TFTIN =,
ARIAF 017149y RISTALIY A4 vy G04sNT
ArIVAT 02911195160010033 5013422 SUPEIINTINrEN
ARIVAF 5292434T5 SIVIANYINT IRINTING OFFICT wa
ARIVAF 02227,0, 234312 uUsA
ARIVAF 04016152
TR09IAIS I374, MISSTI*G Ty»T I
AF3L4° 9,31 0y
NO TYPE 12 F1yM0 I't MOQTFIcN 4=
85TJAF 110137l SYSTZM TECHMTIAL JOUOHAL

Q
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bl
CHADAE 0101CHTHTICAL ANSTRACTS
CHA9AF 0201115226N0306400013123065 152 CHEMICAL ABSTRACTS scm
CHABAE 9202vICE P.0.30% 3012 UNIVERSITY
CHA9AE 020399ST CFFICE COLUMBUS, OHIO 3210 USA
CHARAEQ0I01X0461030FX 0os7s

CHIAAE gun10109
CHA9AE (50179126509126509175C09126E99126S00126E09126NC126N09126N09826C 09, 65458
CHaRAT 050237326239326c093%4223825C519024N09823N0332€N10°26E105255106526E105265
CHY2RE §5031052F210526E10525210526510526N11225511226711226E11226E1122651122¢¢
CHABAE (S04112263112 112265119 119 119 119 119 119 119 119
CHARAT 0505119 120 126 126 125 126 126 12¢ 126 126 133
CHAaRAS §5C061133 133 133 133 133 133 133 133 160 160 160
FHATAC NS37140 1+0 160 160 160 149 167 167 167 167 167
FAYIBE 3508147 7 167 147 15 156 15% 156 156 154 156
CHABAE 0509164 156 161 161 161 161 161 151 161 161 161
CHA%1S 06510158 168 168 168 168 1F8 168 168 168 175 175
£uARAS 0811178 175 178 175 175 175 175 182 182 182 182
CHAPaZ 9512132 182 .82 132 182 189 159 18 149 183 159
CHAMAF 0513133 137 189 196 196 196 136 196 196 196 195
FHA8AC 0516196 233 203 203 203 293 203 203 203 203 210
CHA0AZ 0516219 210 210 2110 218 210 210 21¢ 217 217 217
CuA2aC 0516217 217 217 217 217 217 226 226 224 226 226
CHAAAE 351722+ 22« 224 224 231 234 231 23t 231 231 231
CHA3AZ ys1a271 21 238 238 233 218 238 232 238 23s 238
CHIBAZ 0519245 2hs 265 2«5 265 265 265 265 2465 2%2 252
CHiNAE 0520252 252 252 252 252 252 282 259 259 259 259
CHARAT 0521269 2519 259 259 259 266 266 26¢ 266 266 266
CHYAAE (0522266 266 266 273 273 273 273 273 273 273 273
fHADAT 0523273 2310 280 230 230 280 250 2390 280 260 287
CHARAS (524287 237 287 277 2A7 2er 287 287 296 294 294
CHABAT (652523 29 2946 294 29 264 301 301 301 3018 30t
CHIBAS 0525391 301 301 301 308 308 308 302 308 308 308
4 CHARAT 0527304 308 315 315 "s 315 315 315 315 315 315
CHARACS 0528322 322 322 322 322 322 322 322 322 329 329
CHARAT 0529373 323 329 3129 320 329 329 336 336 336 31%
CrHARAT 05303% 335 336 136 336 3u3 363 363 363 363 T3
CHA9AE 0531363 363 3563 350 350 382 350 350 350 358 389
CHABAT 0532350 357 357 357 357 357 57 357 357 357 366
CnAnAT 0523364 b LTY 366 366 3166 3€E6 366 366 371 37t 371
LHABAC 0S34T"1 371 371 371 371 37 378 378 378 378 378
CH 8RS 053537 379 378 378 315 385 385 38% 385 385 385
CWABAT (53K345 385 3192 392 392 392 392 392 392 392 392
CHASAS 0537339 399 399 399 399 399 399 330 399 836 606
CHARRT 0570406 .06 06 806 0€ 06 06 13 13 "3 13
FHABAS 0334613 13 b3 13 b3 .20 820 20 20 «20 .20
CHABAE 0540420 20 820 827 827 827 827 027 W27 27 827
CHABAT 08614627 836 836 636 (31 436 036 636 L3 % bt
CHARAE (542441 (13} Hhbt bt (13 (1% (133 [~ 31 (11} (2 Y] (1Y )
CraBAE 356309 (1T S Y S VY S 1Y S Y 1)

Figure 14: Routing and Control - the Updated Master File
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STATE CF  IS9&ZL
MINIST2Y 95 JIFiNCE
PeNe2e 52 = HATF2A

Tu:Z  LI2>A2Y

naTis J2711772

D:-r. ”0.

LM4IRTICAN JH-4ICAL SCCIZTY

1135 SIYTZIWTH STReIT MNeW,
- 4

WASHINGTON 08.L. Ziu3E USA

gz1p SIRS,
THIS IS TO INFORM YOU THAT WS 4AvVE NOT QSCEIViCe

CHIVICAL TECHNCLCGY

Vile (1272) NC. 6 NCSe. 05 COFIES 2
KINOLY FORWARD THE ISSUES Tn us,

TS BCLAY MIGHT HAVE 2Z3IN JUE TC IRREGULAF DELIVFRY OF

MATL, THIRZIFIRI wE HEVE MWATITZC SIME TIME REFOSE CLAIMTINCG,
TRAIK YIU FCR YOUR CC=COPZFATICN.

SINCERELY YC(CUFS,

C+ ROFSLER

ACSUISITIONS DESARTMINT

Figure 15: Routing and Control - Claim to the Publisher
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¥swvaa®n N[ CF FERICTTICALS LYST ¥vwxxnxy

SLES= (3 TClAL= 3¢? TCT-CRICF= [(C71€€Cc NMEAMN PRICE= “gu4l?r
SLFC= Ng TCTAL= (73 TCY-FCICF= 4°CG7(CS7¢ MLAN.-PRICE= "1:29C
SLFS= N3 TCIAL= [e7 TCT-CRICE= JCZat®?1 NMEBN PFICF= GoG2Cl
SLFS= rL 107AL=: G077 TCT-FRICE= ragrnmma MFAN PFIfE= 13F03¢E
SLFS= ©® TCT1AL= 073 TCT-FRICE= C.ukd3d0 MEAN PRTICE= nu 772
SLES= Cf TrY1AL= (02 TCT-CRICF= mr”uﬁmqn MEAN PEICE= (F3LIE
QLES= (07 TCIAL= 71 TC8T-FFICE= (J{1z€0( NMEON PRICE= r»nmu:
SLES= ¢ 1rtAL=s [ {4 TCY-FR]ICE= "CPLERTT  MEAN PRICE= Q011ER"7
SLES= 19 177AL= €71 TCT-FERIFCE= PLyLtERTL  MEAN PRICF= N1€RDN
SLFS= 12 TCTAL=: vul TCYI-FRICF= PLOZ4ECT MEAN POICE= 411850
SUES= 13 ICTAL= CPZ TCT-FCICE= "L 2E03C VMEAN PPICE= Nn12€15
SLfS= gt Tr7AL= 0Ff) T7T-FRICE= .fC12€EF" ~FAN PRICE= 12670
SLES= 1F TCIAL- ("t ¢7-7RICE- CoNM1iCe® MEAN PRICFE= €1172€
SLF3 1c TuTAL=T {.¢ 1CTY-7"a1707 L0024700  MEAM FOICT= 414700

Figure 16: Distribution of Prices per Copy - Summary Table
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Distribution of Prices per Copy - Diagram
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MANAGEMENT
65.0
SEE ALSO NEXT 16 SUBJECTS AS MELL AS
PRODUCTION AND ITS SU8 TOPICS

NT OPERATIONS RESEARCH =

RT FLOWCHARTING, FLOWCHARTS

RT GAMES, OPCRATIONAL

RT MANAGEMENT OF RESEARCH

RT OPERATIONS RESEARCH

Rf PROJECT MANAGEMENT

MASAGEMENT AUDITING, CONTROL
RY ACCOUNTANCY, BOOKKEEPING
RY AUDTITING

MANAGEMENT CONTRACTOR RELATIONS
65.003.2

MANAGEMENY CONTROL, SUPERVISION

65401247

87 CONTROLS SUPERVISION

87 MANAGEMENT THEORY,MEIHI0, SYSTEM

NT WORK STUNY AND MEASUREMENTS

RT INSPECTION ANO SUPERVISION

RY MANAGEMENT OF DEFCNCE

RT PRODUCTION MANAGEMENT AND CONTROL

MANAGEMENT INFORMATION SYSTEMS
BT OATA PROCESSING! AUTOMATIC
97 MANAGEMENT PRR/INCIPLESIAUTOMATINN
B MANAGEMENT THEORY,MEfHND,SYSTEM

Figure 18:

MANAGEMENT OF PROOUCTION
US PRNODUCTION MANAGEMENY

ANO CONTROL

MANAGEMENT OF RESEARCH

-2}
NT
RY
RY

65.015.001.,5

RESEARCH

SUPERVISION OF SCIENTISTS ¢ ENGINEERS
ECONOMIC ASPECTS,SCIENCE AND TECHNOLOGY
MANAGEMENT

MANAGEMENT PERSONNEL

NT
NT
NY
RY
RT
RY
RTY
RT
Rl
RY
SF

658.3

MANAGEMENT PERSONNEL SELECTION
SUPERVISION OF SCIENTISYS ¢ ENGINEERS
WORK STUDY AND “EASURENENYS
INCOMPSTENCES FAILURE
INDUSTRIAL RELATIONS

MANPOWER

PERFOPMANCE EVALUATION
PERSONNEL, HUMAN RELATIONS
PRNFESSIONAL PERSONNEL

WAGES. SALARIES. PAY

PERSONNEL

MANAGEMENT PERSONNEL SELECTION

Gy
RY
BY
RT
SF

658, 311

MANAGEMENT PERSNNEL
PERSONNEL, HUMAN RELATIONS
SELLCTION (GENERAL)
INTFRVIEWING

PFRSONNEL

Thesaurus produced by the Computer
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