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APSTRACT

THE IMPLEMENTATION OF A STURFNT INFAPMATION SVSTEM
FOR THF SLOAM SCHANL PLACFMENT OFF|CF

by PFTFR GUETAV HAAQ

Submitted to the Alfred P. Sloan School of Management on 9
May 1975 in partial fulfillment of the requirements for the
degree of Master of Science

This thesis describes the design and implementatior of
an information system for the Sloan School Placement 0ffice.
The system, residing on Sloan's Prime 300 minicomputer, s
a general purpose relational data-base management system,
There are two primary data-bases, one cortaining information
on current and past Sloan students, the other having
information about companies that recruit at Sloan or have
hired Sloan graduates. An interactive command language
provides the interface between the user and the Fortran
programs which handle the files. Using this language the
user can generate various derivative data-bases and produce
quick answer or report output. An emphasis has been placed
cn designing a system which 1is powerful, modular, and
expandable, yet easy to use for a non-programmer.

Thesis Supervisor: Peter P, Chen
Title: Assistant Professor of Management Science
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1. INTRODUCTION

1.1 PURPQSE OF THE PROJECI

This project has a number of purposes. Foremost is the
goal of providing a system that Is yseful to the Placement
Office. The Sloan Placement Office Information System
(SPOIS) Is an actual implementation, not Jjust a proposal.
Frequent contact with the office enabled a realistic
assessment of thelr desires, and the system was designed to
meet these requirements.

The second goal was to get flrst-hand experlence In the
actual implementation of a Management Information System.
Having designed several systems as classroom exerclises the
need was felt to actually carry one out.

A third objective was to gain experlience worklng with a
minlcomputer, something this author had never done

previously.



1.2 BACKGROUND

1.2.1 EVOLUTION

The need for and concept of a Pltacement Oftice
information system was flirst cosidered In a project for the
course 15.565, Management Information Technology II In the
fall of 1974. Two Masters students, 311l Baggeroer and Jack
Fox, examlned various Informational requirements and flows
In the Stoan School (Ref.ly qev.)e. They considered three
maln areasy, the Placement O0ffice, the Masters Program
Offices and the Dean®s Office. They concluded that the value
of a computerized system to the latter two offlices would be
dublous because access to the files was Infrequent and some
hard-copy Information (e.g. students® transcripts and
fetters of recommendation) woutld have to be kept anyway.
Little computation was ever done, so It would be unlikely
that the effort of creating the data-base for each year®s
Incoming class would be sufficiently justifiable.

This left the Placement Office as the prime candidate
for a system. Baggeroer and Fox concluded with a [list of
Information that might be Included In such a system and a

proposal that a system be implemented. The Ptacement Office
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was definitely interested, and Baggeroer and Fox expressed a
hope that their preliminary proposal become a reallty. The
detalled design and Implementation, they suggested, would
make a good thesis topic. It was at this that this author
picked up the project and decided to Implement it as a
Master®s thesis.

In the beginning of 1975 as work was just starting Bilill
Baggeroer brought up the fact that another student, Fehmi A.
Saml was Interested In a similar project for hls bachelor®s
thesis in the Department of Electrical Engineering and
Computer Science. In a meeting with Fehmi, Bl1{ Baggeroer,
Prof. Chen, and Prof. Madnick the varjious possibilities were
discussed. Since two people were Interested In the same
toplc a concensus was clearly necessary. 0Ouring the meeting
it was, therefore, decided to split up the worky, whlich was
certainly enough for two people, yet to keep In close
contact to assure each person the peneflt of the other’s
work. Fehmi would work closely with the PLacement Office to
determine speclflc needs and deslires. He would transliate
these into a sort of "ldeai™ system. He would also look into
some of the theoretlcal questions about the data-base
design. The resuits of his work are documented Iin his
thesis, ™A Computer Based Student Informatjion System=-Sloan
School of Management™, (Ref.2)

This author would work at the Iimplementation level,
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considering cholce of computer system and language and the
detailed design and actual implementation of the iInformation

systeme This work is documented In this report.
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1.2.2 QIHER SYSTEMS

There are at MIT several other iInformation systems that
have some bearing on this oproject. They are dliscussed
briefty now.

The Sloan School has two versions of an alumnl system.
The oid version ls a card system backed up on tapes while
the new system, written in January 1974, is entirely a tape
systeme The old system has ten cards per alumnus and Iis
complete for all of Sloan®s (approximately 2000) S.M. and
PhD alumni. The new system Is an expanded verslon of the old
one. The file contains a 563-character record for each
alumnus and Is updated with transaction cards Iln a batch
job.

The system is used primarily for printing an annual
atumni directory and various malling tists. Eventually fthe
new version will also be used for statistical reporting, but
the data has not yet been gathered. Being a batch sequential
system, however, severely limits its use to the type of
things mentionad and prevents any kind of creative
Iinteraction with the data-base.

The Sloan administration has another system called the
Sloan Information System, which it uses to prepare faculty
load reports, cost reports, and enrollment reportse. This |is

also a batch system and, like the Alumnl System, Is run on
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the MIT Information Processing Center*®s IBM 370 via a Remote
Job Entry terminal at the East Campus Computer Faciility.

One system which Is Interactive Is the Departmental
Information System (DIS), desligned and Implemented by the
School of Engineering, and used by most of lts departments.
It serves a function simitar to that of the Sloan
Information System, namely keeplng current data on faculty,
staff, Te.A."s, and R.A."s. (But not students In general).
The DIS resides on the Multics System (for more on Multics,
see section 3.1.1) and uses RDMS (see section 4.1 for more
about RDMS).

The Placement Office is getting another system built for
It on Sloan®s Prlme computer. This ls a reservation system
for students to use In signing up for Job interviews with
recruiters who come to Sloane Thils 1Is being done by an
undergraduate student, Margaret Krupps as her bacheior®s
thesls for the Department of Electrical Englineering and

Computer Sclence (Ref.3).
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2 REQUIREMENTS AND_GOALS

2.1 PDpENERAL DESIGN GOALS

In order to determine the success of an information
system one must establlish a set of goals hafore beginning
any actual design. This aliows a more objective evaluation
during and at the end of the Implementation. Whereas the
purpose of this project (see section L.1) refers to the
reasons for undertaking It in the first place, deslogn goals
are a set of criteria the system should meet once it Is

completedes The main goals weret

(1) The system should be designed to give the Placement
Office what [t wants. Thus, the Placement Office must be
involved In design and implementation from the beginning.

(2) The user should be isofated from the operating system
as much as possible. He should not have to leave the system
to perform any operations.

(3) The programs should be commented well enough so that
they are virtuatly self-documenting.

(4) The system should be modular so that [t is

(a) easy to debug
(b) easy to expand or modlfy
{c) easy to understand and mailntain

{5) The system must be easy *to usey Interactive, and
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patilent with the wuser. It should prompt him when he
Insufficlently or incorrectly specifles a command.

(6) Help should be avallable on-iine.

{(7) The system should be cheap to maintaln. Speclitically,
the data-base should be easy to update.

(8) The system should aliow the people in the Placement
Otflce tot

(a) save time doing the tasks that were previously
done by hand

(b) do things that were previousiy infeasible,
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2.2 P2LACEMENT QOFFICE REQUIREMENIS

The orliginal concept as proposed by Baggeroer and Fox,
was for an information system dealing with current students.
Discussions with the Director of Placement, Leslle Hruby,
however, Indicated that she was satisfied with her current
method of Interacting with students. Her real Interest iIn a
data~-base system was in generating a variety of statistics
and reports on alumni. Examples of these Include breakdowns
of atumnl by concentration, Industry they are working in,
geographic location and two-dimenslional crossbreaks of
numbers and percentages ot students for varlos opairs of
parameterse.

Thussy the system as used by the Placement Office will
deal, Inlitialty at least, mainly with alumni. It Is hoped
that the flexlbitity of the system will encourage expansion

into other areas such as current students.
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3. COMPUTER SYSTEMS CONSIDERED

The cost-etfectiveness goal strongly suggested the use
of Sloan®'s own PRIME minicomputer on which time is avallable
very cheaply. A complete revieny, however, requires examining
the other possible systems. If for any reason the SPOIS had
to be moved (@e.ge« It outgrew the Prime or Stoan got rid of
the Prime) such a summary would prove usefule.

There are three systems at MIT which would be candladates
for supporting the SPO0IS. These are considered here one at a

time.

3.1 MULTICS

Multics is a powerful large-scale time-sharjing system at
MIT Implemented on a Honeywell 6180 mainframe. It has many
advantages In that it is qulite secure, has a sophisticated
tfitle handiting capabitlity, and routinely supports specially
wrltten subsystems. In addition, Multics is where ROMS, upon
which the present system has been modelled, resides. The
major disadvantage of Multlcs is 1its high cost. The
Ptacement Office does not have the hundreds or thousands of
dollars that would be necessary to implement, maintain, and

use their desired system on Multics. In future vyears, when
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the use of an Interactlve data-base system has become an
estabtished and important part of the Placement Office, it
may be desirable to upgrade to Multics, but for the present
this is not feasible. A second probiem Is that despite |Iits
high cost Multics has been losing money, and there has been

some talk of discontinuing the service entirety.

3.2 1PC 3710

The MIT Information Processing Center (IPC) operates an
IBM 3707168 which it Is In the process of converting to VS52.
The 370 supports IBM®°s Tlme Sharing Option (TSO). Though
siightly tess expensive to use than Multics, TS0 is not
nearly as flexible or powerful. The maln advantages of the
370 are the powerful batch capablilty and the ftact that the
current Sioan Atumni System is run on It. This latter fact
would be an advantage |f some Interactlon between the

current Alumni System and the SPOIS were desired.

3.3 PR1ME_300
In the summer of 1974 the Sloan School! purchased a Prime
300 minlcomputer. Located in the basement of Sloan, it Is
operated by the Center for Information Systems Research, a
group consisting of Stoan faculty members. Currentiy, the

usage charge Is $2.50 per hour of connect time with no
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additional charges for any other resource used. Each Sloan
student can receive, upon request, a 20-hour time allotment
for his own personal use. In addition, time on the system
is avajtable for research and course worke.
The following Prime features make It the most desirable

cholice for the SPOIS3

(1) It Is cheap.

(2) 1t supports interactive usage.

{3) It Is on site at the Sloan School and under Sloan’s
control.

(4) It has adequate security features.

(5) It has adeguate on-line storage capability.

The hardware and software features wlill now be discussed

in more detail.

3.3.1 PR1ME HARDHWARE

A sketch of the hardware confliguration Is given in Exhibit 1
(Page 41). A summary 1s presented here?

CPU: Falirly fast and powerful for a minicomputer. Typical
machine instruction executlon time 1Is one to three
microseconds.

Memorys 64K 16-blt words. Access time of 750 nanoseconds.
Disks: Two disk drives with one permanent and one removable

platter on each. Each platter holds 1.5 mitilon words for a
total capaclity of 6 million words.
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lermlnalst AVt are hard-wired teletypes (TTY 33°s). One
operator®s TTY and three for the users.
0ata _Setst Two Western Eilectrlc 103 A data sets for dial up.

Printer: Serial Centronics printer; 132 print positions} 165
characters per second.

Card _Readert Reads 300 cards per minute. No punch.

The devices are run through a multi-ilne communications
controlter which can handle up to 16 terminals or data sets.
It can also take another printer, another card reader, and

additional diskse.

3.3.2 PRIME _SOFTWARE AND FILE SYSIEM

The operating system being used is DOS/VM, version 7.
Through the use of demand pagling each user has up to 64K
words of virtual memory. The user environment iIs entirely
time-sharing} there Is no batch capablility.

The system currentiy supports the followlng [languages:

-Prime Macro Assebler
-Basic (interpreter)
-Fortran IV (with extensions)
-0Oynamo
Gasp is being acquired.
There are also various utlititles for sorting, output

spooling. and a Real Time Operating System (RTOS). Loglcal
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tfile management 1Is hierarchic, simitar to that used by
Mul tics. Refer to Exhlbit 2, page 42 for a diagram. There
are baslically two elements in this structure, files and file
directories. Files contain programs and data. Directories
tist the addresses of files and/or other dlirectories. At the
root of ail these is a directory cailed the Master File
Olrectory (MFD). Below this are varjous User Flle
Directorfies (UFD), such as user projects and system modules.
Projects themselves list directories corresponding to
individual users. Users typlcally have files 1in fheir
directorles, but they can also create sub-directorlies to a
very deep tevel. Each directory has two passwords
assoclated with 1ty one for the owner and one for
non-ownerse. Each file has two access keys set by the
directory owner for himself and for non-owners. There are
three types of access to a file, reads write, and
dejete/truncate. The key specifies which combination of
these types of access are legal. Currently, for example, for
the HAAG UFD the owner has complete access to all flles
whereas non-owners have only read access to the programs but
complete access to all data files.

Flles and directories are stored in 448-word records of
which the first 8 are lnaccessible to the user. Olirectories
take up one record, while flies may occupy up to 32767

records. These records are chalned together with forward and
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packward polnters and to the user f{ook like one long

sequential address space.
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“. RELATIONAL DATA-8ASES

An overvien of relatjonal data-base concepts and
definitions of terms 1ls given In the Introduction to the
User®s Gulde to the SPOIS (Appendixy pages 61-66). Please

read that section before continuing.

4.1 ROMS

The Relational Data Management System (RDMS) is a
general purpose data management system writfen in PL/I and
residing on Multics. The first section of the RDMS Reference
Gulde (Refe5)y entitied ROMS Deslgn Principlesy provides a
good introduction to refatlonal data-bases In general and
RDMS specificatliye. ROMS significantly Influenced the design
of the SPOIS, which is why It ls beilng dlscussed here.
Another reason Is that future Iimprovements in the SPOIS
would be tikely to upgrade It In the direction of RDMS.

In ROMS rafnos are completely invisible to the user. A
set of data strategy modules, which the user can, 1If he
wishes, specify, assign all refnos. In addition to the
operations available In the SP0OIS, RDMS has many more
sophlsticated commands. Examples of ¢these are cartesian

producty the composition of two refations, and the
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intersection of retations. The mathematical background of
ROMS is evidenced by the terminotogy. After this brilet
discussion of RDMS, let us now turn to a description of the

actual design of the SPOIS.

4.2 QATA-BASE DESIGN OF THE SPOIS

A tile, you will recally, has two columns, the first
containing refnos, the second containing text. A relation
on the other hand, ls stored as a matrix of refnos. In the
SPOIS these entities are stored in a fixed format which is
now described.

Flles are stored as follows on the Prime®s disk:

Word g8 FI (two ASCII characters)?®

Mord 1% Number of Records (NREC)

Word 28 Length of the text field in words (Q)

Words 3-388 One line of text description of the flle
{Up to 72 characters)

Words 39- 3 Individual recordse.

The format of individual records |[s?

First Wordst Refno
Next Q Wordst Text

Total file length is 39+(Q+1)*NREC

Relatlons are stored as follons?t

Word 03 RE (two ASCII characters)
Mord 43 Number of records
Word 28 Number of flialds (maximum of 30) (Q)

* Prime®s 16-bit words can hold either a single Iinteger or
two 8-blt ASCII characters.
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Words 3-38% Dne line of text description of the file
{Up to 72 characters)

Words 39-41% Name of field 1 (6 ASCII characters)

Words 42-443 Name of field 2 (6 ASCII characters)

*

{Number of such names=number of fields=Q)
Individual records begin In word 38+¢3%Q
Each record contains Q words containing one refno each.
The sequence of the refnos within a record Is the same as
the segquence of the field names.

The total length of a relation Is 39+(3%Q)+(NREC*Q)

The text In word 0 provides a qulcky easy way of
checklng on the dataset type. This Is necessary to make sure
that the user has not attempted a command not meant for that
dataset type.

The text in words 3-38 allows the user to describe the
relation for his own mnemonic use. It also proviges a
heading for printout.

The SPOIS conslists of a set of programs which deal with
such datasets.

There 1is one unique dataset In the system, named OBINFO
(Data-Base Information). This is structured as followss
Word 3t Number of datasets in the system (NDBR)

Words 1-3¢ Name of first dataset (6 ASCII characters)
Hord 4t Type of first dataset (2 ASCII characters)
Type can be$ RE-relation
FiI-tile

PR=-print flile
pDU-dump file
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Words 5-7t Name of second dataset
Word 8t Type of second dataset
The size of DBINFO is 1+(4¥NDBR) words
DBINFO Is used only for the user®s sake. The actual
Fortran programs do not need to reference ity since they

determine the existence of datasets with a D0OS subroutine

called SEARCH.
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5. IHE_SPOIS AT THE PROGRAMMING LEVEL

Thls <chapter contains a description ot the SPOIS at the
programming levetl. For a description of how to use the

system refer to the User®s Guide In the Appendix (page 59).

5.1 IHE_FORTRAN PROGRAMS

There are three levels of programs In the SPOIS. The
tirst of these is the Command Processor Program (CPP). This
Is the main program, the one the wuser is In Iimmediately
atter he types R S3SP0IS. HWhen the user [s In thls program
he is In what Is called command mode. The system has typed
COMMAND-- and 1Is awaliting a command. When the user types
something in the CPP hunts through [ts 1list of [{legal
commands and thelr abbreviations. If the command ls found
the CPP calis the appropriate subroutine and fransfers any
arguments the user has entered via an {8-word array in
commona.

A command of END causes a call to EXIT, a system
subroutine which returns control to D0OS. 00S will respond
wlith 0Ky, « A command of HELP causes a branch to the section
of the CPP that oprints out the list of legal commands. A

listing of the CPP Is presented In Exhiblt 3, page 43.
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There is generally one Fortran subroutine per SPOIS
command. When control is passed to the subroutine it first
checks to see if all arguments of ¢the command have been
properly specifieds If so, it proceeds to perform the
operation, which may involve asking the user some additional
questions. If no or Insufflicient arguments have been
specifled it asks him to supply the missing information,
then continues as above. If an incorrect argument has been
speclified the routine elther asks the user to correct his
error or It returns control to the CPP, depending on the
specltic routine. Sometimes, In fact, an error s enough to
abort the CPP and return to DO0S. This could happen If the
program was attempting to read numeric data and encountered
non-numerlc input. Future versions of this system should
catch those errors. One command subroutline, NEWFIL, is
presented in Exhibit &, page 46.

Finally, there are utllity subroutines that are called
by the command subroutines to perform certain common tasks.
One command subroutlne, ORDER, serves a dual functlon Iin
that 1t Is also cailed by other command subroutines such as
NEWFIL. An example of a utliity program, GETNUMs Is glven
in Exhiblt 5, page 51. This is the routine that handles the
free format [nput.

The logic of the programs per se need not be discussed,

since it is fairly stralightforward. The rest of the programs
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have not been Included since that would serve no purpose
save adding to the bulk of this report. Anyone who isS
interested In these programs can obtain coples from the
SPOIS administrator. The next ¢two pages (list all the
programs currently comprising the SPOIS together with a

brlef description thereof.
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Eortran Programs in the SPOIS

CNAME-Implements the command CNAME, changes dataset names.
COPY-Implements command COPY, which coples a dataset.
CPP-Command Processor Program.

CREATE~-Implements command CREATE,creates derjivative datasets.
DELETE~-Implements command DELETE, deletes datasetse.
QuMP-Implements command DUMPsprints relatlons®' refnos.
EDIT-Implements command EDIT, moditfies a retlation.
FIELOS-Implements command FIELDOS,1ists fletds of a relatlion.
GETNUM-Utiillty for free format input.

INDBIN-Initializes DBINFO. Used only at system generation time.
INFO-Implements command INFO,1ists names of all datasets.

KEYCOM=Contalns mnemonlic keys for SEARCH and PRWFIL.
Inserted Iin virtually atl routines using SINSERT.

MEAN-Implements command MEAN,gets mean of a column.
MEDIAN-Implements command MEDIAN,gets median of a column.
MERGE-Impliements command MERGE,merges two refatlons.

MFUTIL-Modify Utllity calied by EDIT and
MODFILE to add and delete recordse.

MODDBI-Modify DBINFO. Utility called by ODELETE,
NEWF ILE yNEWREL y CNAME,CREATE, and MERGE.

MODFIL-Implements MODFILE commandymodiflies flles.
NEWFIL-Implements NEWRFILE command, creates new files,
NEWREL-Implements NEWREL command,creates new relatjions

from terminal or card input.
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ORDER~Implements command ORDER,called by other
command subroutines, puts datasets In order,

PRINT-Implements PRINY commandyprints dataset on
terminal or disk for spooling.

RECORD-Implements command RECORDS,supplles number of
raecords in a dataset.

SUM-Implements command SUMygets sum of a column,

In keeping with the design goal of good documentation,
several standards have been used. These are l]lsted here?

(1) Use of many comments, both in-line and normal Fortran
comment |lnes.

{2) MWhenever possible, the same varlable name ls used
throughout all programs for the same useS. Some of the
common ones ares

RELNAM(3)~-Name of a relation

FILNAM(3)-Name of a flle

FRNAME (3) ~Name of a file or retation
FUNIT,FUNIT14FUNIT2-D0S loglical file unit numbers
COMMAN({(18)-Holds one {ine of SPOIS commands
NREC-Number of records in a retation or file

Q or LENGTH-Record size (in words)
DESCRI(36)~-Holds one~line flle or retation description
BUFF(.)-Buffer for input/output

PBUFF-Polinter to BUFF

PRNTFL(3)-Name of print or dump file
IOUNIT-Fortran unit number for 1/0
I1¢sJ9ITsQP~temporary varlables for foopingsetc.

(3) Atl statement numbers appear In sequential order.

(4) Extensive use of CONTINUE statements.

The Fortran programs do call some system subroutines
that should be explalned, slince they are wunlque to the

Prime. This Is done In the next section.
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5.2 SYSTEM SUBRQUIINES

There are several fairly powerful system subroutines
without which the implementation of the SPOIS would have

been significantly more difficult. These are discussed here.

SEARCH: This routine performs all the detalls Involven in
opening, closing, deletingy truncating, and renwinding
datasets. Opening a dataset Involves creating a memory
puffer into which the dataset (or portlons of It) s to be
reade. Upon opening a dataset one specifies whether It wlll
be used for reading, writing, or both. It is even possible
to open one's UFD for reading and writings, and thls is done

in the CNAME command.

PRWFILt This one ls used to positlon, read, and write data.
Positloning can be to an absolute address or relatlive to the
current position and can be done before or after reading or
writings The number of words to be transferred to or from an

array In the program is also specified.

READ and WRITES These do the same as PRHWFIL, but with no
explicit positioning capabliity. In fact, they cail PRNFIL

to perform the operation.

GETERRS After an error has occurred in the use of a system
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subroutine ¢this function can be used to retrjieve the system
Error Vector, which contains an error code and useful status

Intormatione.

COMANLS This routine waits for the user to input a tine in
standard format. The format is zero to three commands and
zero to nine octal integers. The line Is then stored in an
18-word system array containg ftirst the three commands (3

words of 6 ASCII characters each), then the nine numbers.

CMREAD? Retrlves the i{8-word system command (ine and stores
it In an array In the program. Catliling COMANL foliowed by
CMREAD is the mechanism used in the CPP and all the command
subroutines to obtaln commands from the user. An i8-word
array calted COMMAN exists in common and Is used by the CPP

to pass command lines to the subroutines.
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6. SAMPLE TERMINAL SESSION

Exhibit 6 shows a sample terminal session. This session
shows but a few of the SPOIS commands, but should be enough
to glve the ftltavor of what wusing the system is tike.
Comments appear on the terminal output, sSo there Is no need

to say anything more here.
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7. EVALUATION

At this point an evaluation of the system, in terms of
the orlginal design goaiss should be undertaken. Let us

review these poilnt by points

(1) Glve the Placement Office what it wants.
The O0Office now has a system that can do many of the things
that Leslie Hruby wantede. The system allows extensive data
manipulation and printouts of the resultant relations. It
does not yet have the capabllity to do crossbreaks. It was
decided that implementing the basic functions had a higher
priority than speclallzed reports. Each new report would be

one extra program, which somebody else could easily write.

{2) User lsolated from the operating system.

This goal has not yet been completely mety, sSince the user
must leave the SPOIS to get control of the card reader or
spool output. Also, if the system is expecting fixed format
numeric input and gets any non-numeric input the user witi
be thrown out of the SPOIS. Finally, (if a wuser Inputs
non=octal numbers when [ssulng a command he wWitl likewlse be
evicted.

The problems with input can be solved straighforwardly
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with additlional user-written Fortran routines. The problem
of having to teave the system when using the devices is more-
dlfficult. It may never be solved for the card reader, but
1t is possibte that a systems program could be created or
modifled for spooling from a Fortran program. For the

present, however, these problems must be lived with.

(3) Sel f-documenting programs.
About 50% of all tines of the programs are comments. This

should be quite sufficlent for documentatlion purposes.

(4) Modutar system.
It 1ls probabiy fair to say that this goal has been met. It
is certalinly quite easy to add or delete commands, since

each command corresponds to one program.

(5) Easy to usey interactive, patient system.
This goal, too, has been met. The variety of ways in which
commands can be input (without any or all arguments,
abbreviations) the on-line HELP commandsy and the constant
interaction make this a very usable systemy, even for

somebody who knows very (ittle about computerse.

(6) Cost-effective sSystem.

At though this goal has not been tested, It Is very likely
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that it will be met. Updating the data-base for new students
should take very little keypunching. Once the data Is In a
fite or relation it will be easy to shape It to one®s needs.
A more time-consuming task would bpe to wupdate alumni

records, but that Is not an issue yet.

(7) Help Pltacement Office save timey, d0 new things.
The SPOIS certainly allows the Office to do new things.
Wwhether 1t will actually save time [s another question which
wiil depend on fthe extent of use, familiarity with the

system, and future improvements on ijt.
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8. IHE FUTURE OF THE SPOIS

8.1 MAINTENANCE

This factor is stili open, since It depends heavily on
how and how much the system ls used.

First of all, it Is recommended that once the system |s
in a semi-permanent form all the source and oblect programs
be moved to a removable disk pack or a diskette. This would
teave on~-ilne only the system datasets and the SPOIS memory
image load module itselp. This move would help reileve the
toad on the currently overioaded disk (typlically 957 ftull,
sometimes 100Xy In which case no new datasets can be
created).

As far as updating the data-base is concerned it should
be possible to hlre students to do this work. This would not
invotve much money and could come out of the Placement

Office budget or general administrative fundse.

8.2 EXIENSIONS AND MODIFICATIONS

The system as it now stands offers much opportunity ftor
tfuture work. While it stands on a sound foundation there is

much that can be done to improve it both for +the Ptlacement
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Office and as a general purpose data management system.

Here are a few suggestions?

(1) Replace the COMANL subroutine with a wuser written
routine that accepts more commands (say six) and declmal
numbers. This would make It easier to speclfy several of the

commands.

{2) Attow targer refnos than the current timit of 32767,

which 1s the {argest number In a 16-bit word.

{3) Add additional report programs for the Placement
Office and Implement some of the more sophisticated ROMS

commandsSa.

{(4) Write interfaces that would permit card reader
assignment and spooling to be performed form wilthin a
Fortran programe This would make a good research or thesis

topice.

{5) Make the code more efficlenty put more varlables Iin

commone.

(6) Add strategey routines to make the refnos invisibie to

the usere.
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{(7) Alilomw all input to be free format. Check all Input
data to prevent a user from ever being thrown out of the

SPOIS.

One final warningt If this system [Is made too much
farger it will exceed certain Prime loader timits. There are
ways around this, but they can also lead to problems. It may
be necessary to break up the system into subsystems should

thlis problem occur.
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PRIME
MEMORY 300
CPU

[ READER
CENTROMNICS
PRIMTER

MULTI=-LIME COMMUMICATIOMS
CONTROLLER

rrrrr vyttt

Mote: TTY 1 is the operator's terminal,
TTY 2-L are the user terminals.

EFxhibit 1: PRIMF 300 Hardware Configuration
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MFD
MED UWED WED UFD WED| TWFD UED
EpRTRN ED SLOAN XV.MPp 10cs LIB XV.56(
UFD
HAAG

.TOBLEV 'NDM*X’
\/

Directories

Legend:

Files

Exhibit 2: PRIMF logical File Structure
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EXHUIRIT 3: The CPP

N
COPYRETGHT <0y 4375 PETER G HAAG

THIZ I% THE COMMAMD PROCESSOR PROGRAMCCFPY FOR THE
SLOAN PLACEMENT OFFICE IMFORMATION SYSTEMOSFOISS. FOR A DE-
SCRTPTION OF HOW TO USE THE SYSTEM REFER TO THE SFOIS USERTS GUIDE.
IF YO BUM INTO TROUBLE RUMMINMG THIS PROGRAM YO CAM GET
AZZISTHMCE AT AMY TIME BY TYFIMG HELP

THE CFF IS THE MRSTER FORTRAM FROGEAM IM THE ZPOIS. IT I=
THE IHTERFACE BETHEEM THE USER ANMD THE ACTUARL FORTREAN
FROGRAME. THE CFF CALLS OTHER FROGRAMS IN RESFONSE TO COMMARDES
IZSUED BY THE UZER. IT Iz THESE FROGRAMS WHICH MAMIPULATE
THE ACTUARL FILES

IMTEGER
COMPON COMMARNCLIEY S HOLDS OMNE LIME OF COMMANDS +
DIMEMSZION  TRELELCZE ZEM. S HOLDS FULL COMMAMND MNAMES @+
= THRBLEZCZG: % ABBREWIATED COMMAMD HAMES #
PRI S HUMBER OF COMMARNDS AVATILABLE .

T ALD OF DELETE COMMANDS YO MUEST
'l'!HHHuE THE DIMERZIONS OF TRELEL AND TRELEZ

ACHAMGE THE WALUE OF COMRMUM IM ITS DARTA STATEMEHNT
APMORIFY TARBLEL & TABLEZ IM THEIR DATA STRATEMENTS
CAdADE O DELETE THE IF STRTEMEMTS AFTER STATEMEMT 240
CDAMODIFEY FORMAT 2685 APFROFEIATELY

DATA  TRELEZ-HE", "CR™. “ME". "FR", “HF .
SR, CEDC. CMEL IO, CREC.
CEMT. TDES . TIMT TRET . TDMT . 0 T TENT, TME
5

Lol T b=

DATA TARBELELSHELF 7. "CEERTE . "MERGE
TERINT 7. THEMFIL, 7 3}- DER 7. “'ED IT
TPOLFILS ., CFIELDSS, TRECORD .
TEMD T UDELETE . TIMNFO 7. THEMREEL . TCHAME 7. TCOPY
TRAAME . THMERAM . TMEDTIAMS. T SUM

RO PO OR S

DATH  COMRUM- 28

dopsekiUDE BEGINS HERE$sbdokdeg

I=: ZETZET

MEITECL, 5% I.I. I L. 1

FORMAT CSAZ

MRITECL, 167

FORMAT O\ WELCOME TO THE SPOIS. “@ IF AT AMY TIME YoU-
1. © REMUIRE ASSISTAMCE TYPE HELF. ©3

WRITE L, 260

FORMAT ¢ COMMANL - 3

CALL COMAML

CALL CMREAD COMMAR
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fxs]

[EA]

]

k]
bex]
i=d

i,

-~

fan)
N
Faoele’
By
vals’
1

L=
FXNIBIT3I (cont,)

D wm Ts=d, COMRLIE

IF CZOMMARCLY EQ TABLEZCI Y GOTO 2
IF CCOopbAMCL s EGL TABLELCL, Ty, AMD
1 COMMAMNC Y. EQ TRABLELCZ, T AMD.
oy COMMARNCE Y EGL TARBLELCE, Ty GOTO 280
CONTIHUE

MEITECL, P&

FORMATC TLLEGHRL THFUT. TRY AGAIN-—~"2
SGOTO 26

"

el
ha
[xx]

CENJTIPM'E
IF«
IF«
IFY
IF:
IFY
IF«
IFe
IF«
IF«
IF«
IF:
IF«
IF«
IF«
IF«
IF«
IF«
IF
IFY
IFCI. Ef
GOOTO 26

bt

GOTO 2666 S«G07T0 HELP SECTIOMS
CALL CREATE
CARLL MERGE
CHLL FRINT
CALL MEWFIL
CALL ORDER
CHLL EDRIT
CARLL MODFIL
CARLL FIELDS
¢ CHLL RECORD
» CRLL ESIT
v CALL DELETE
v CARLL THFO
CEGC A4y CALL MEMREL

Pt ped i bed bed b bt bed B Ped bed b b P

CALL CHAME
. CRLL COPY
Ef 47 CARLL DURMF
dOCAELL MEAM
CRLL MEDRIAM
»ooAll SR

=i bed =i bed

o G~

m
o
[ ol ol

COMT THUE

MEITECL, S0a350

FORMAT S THE FOLLOMING ARE THE LEGHL

do TCOMMANDS ARD THEIR ABEBREWIATIONS 7
EOTCHAMECON Y -~ CHAMNGE A DRTA-BAZE HAME-
woOTCOPY L0y e -——-MEEE A CORY OF A DATA-BRZE S
E TCREATECCRI-——-CREATE A MEW RELATION FROM OLD OMES” S
4 TLDELETECDE ) ———DELETE AM EISTIMNG FILE OR RELATIONS
TR DU S e FRINT OUT THE REFHOS OF A RELATIONSS
TELITCEDd —————MODIFY A RELATION, DISFLAY A RECORDS
S D o GETS YO0 OUT OF THE SPOISS
TFIELDECFIo—-——LIST THE FIELDE OF A ?ELHTIHH
THELFCHE 3= - GETS YO THISZ LIST HERES

TIMFOCIR Y - LIZST RELATIONS. FILES & PRIHT FILES
THMEARC MM - ——— CALCULATE MEAM OF A COLLFN OF A RELATIONS

M e
k] ROI- A

W Ty i

TMERGECME 3 ———— MERGE 2 EXISTING RELATIONS
TRODF ILOMF b -MODIFY AN EXISTIMNG FILE S

OB

CHMELIAMCMD d-—~CALCULATE MEDIAM OF A COLUMM OF A RELATION S
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EXUIRIT 3 (cont,)

THEWMFILECHF b——CREATE A MEW FILE S
THEWRELCHRE~——CREATE A MNELW RELATION FROM CARDS OR INPUT S
TORDERCOR Y ————PUT A FILE OR RELATION IM ASCEMDING ORDER-
TFRIMTOPRE————FRINT A FILE OF RELATION"
TRECORDZORE »——GIVES HNUMBER OF RECORDS IM A FILE OF RELATION S
TS e e CAHLCULATE SUM OF A COoLUMM OF A RELATION.
STOLEARMN MORE ABOUT IMDINVIGUAL COMMAMNDS TYPE THE A
TEOMMAND FOLLOMED BY HELF 00

GOTO 26

CHRLL EXIT

ErD
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Exhibit 4: Newfil

MEWFILE
COPYRTGHT CC) 4575 PETER G0 HARG

MITH THIS FROGRAM THE USER CREERTES HEW FILEZ
THE SYMTHRS IS
. HELF 3
CHEMFILED CFILEMAME? CTERMIMAL
o MF 3 i HELF 3 o CRRDE a
o BOTH 3
CIR TR 0 S 100 IS0 1 1 00010100 100 4 0 0 0 5 0 S 0 1 32 O

SUHEROOTINE MEMFIL

IMTEGER

COPMMOoN COMMAN LSS HOLD= A LIME OF COMMAMDEZ

IMTEGER FILMAMCES, S+ HOLDS FILE MAME e
= FORMCT 2. S HOLDS FORMAT SPEC !
= ERROR. W HOLDES ERROR CODRE #,

S s
L B
DESCRICZES,
i EIWF 48,
FELUIFF.
FFRILECE .
FLIMIT.
STATUSCZY o HOLDS STATUS WECTOR FOR T#CMPC

# OF HWORDS IM ALPHA FIELD =+
15T & 2HD DIGITS OF o !
HOLES 1-LINE DESCRIPTION o+
OUTFUT BLUFFER #!
FOIMTER TO EBUFF !
FOIMTER TO FILE LOC e

;T

Ty L0 B

o
R OE F F % E ¥ ¥ ¥

LRI X B

SERT FEYCOM

DATH
LFETH
DRTH
DRTF FUMIT 1

EEGIMNMNING OF CODE

FELIFF=LOCCBURF D

D dee T=1, 175

COMPAR S T = D0MMARNC T+E S SHIFT SECOMHD ARG, TO FIRST +7
IF CCoMMArRCLy, ME. - 73 GOTO ZEG

WRITECL, 266

FORMAT Y "MHAME OF MEKW FILE ARND INPUT MODE--"3

CALL COMARNL

CALL CHRERAD CCOMMAR

IFCCOMMAMT LY, BEQL THE. AMD. COMMAMNCZ
1 EQ CLEC Y GOTO SE6E

CORTIMUE
L 88 J=1, 2 S+ READ FILEMAME IMTO ARRAY FILMAM +
FILRAMCT 5=C0MriAtc 32

MO CHECE TO MAKE SURE FILE DOESHTT HALE
CALL SEARCHOOPRREED. FILMAM, FUNIT. $2006

EADY EXIST
X 3
CALL SEARCH CCLOSE, FILMAM, FUNIT. @

*
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Exhibit 4 (cont.)

MREITE Ol. F882

FORMATC FILE ALREARDY ESISTS TO MODLIFY AN
1 TERISTING FILE WSED MODFILE COPMMAMD D
RETURN

X

~j
X!
et
o’

RN
A

)
fax]
o
auad

CHLL GETERRCERROR. 103

IF CERROR. EQ "SH7 3 GOTO 1688 S+ SH=FILE MOT FOUND &
MRITE <4, &880 FILKNAM

FORMAT ¢ UMREVOYERABLE ERROR IM SEARCHIMNG FOR 7, ZAZD
FETURM

3

L
=
fux}
o
e’

i

O IF WE GET HERE. FILE MASHST FOURD. 0 WE'RE OK

b

1Ess COMTIMNUE

MO SHIFT IMFPUT MODE ARGUIMERT INTO FIRST POSITION
D odd8s J=31.12 '
A T e COMMAR G T+ 320
IF <ooMMarcls EQ "HE» GOTO 2
IF CoopipAMcLs EQ "TES Y GOTO 2
IF CCOopbAMCcLy B B0 GOTO 2
IF CoopibiEmc s B TRy GOTO 2o
IF CCofpiEec L > BEo 7 R T N
MREITE <d.41z80
LAEFE FORMAT O ILLEGAL IMPUT MODE. SPECIFY TERMINAL OFR CARDS
1 CORE BOTHS
WRITE <4, 14&6Gn
FORMAT C7WHAT IS THE IMFUT MODLET
CRLL COmMANL,

CHRLL CHMREAD CCOMMARM

GOTO 1449

FﬁH

e
=
LY
[ Ry ]
iy ]

.,_
Yaval!
T T
2Ry
by

AR AR X R

53
o
X}

o

=
=

i
bl

"
O THIS SECTION HAMDLES THE “TERMIMALS AMND "BOTH. CHZEDS
~

BRITE vil. ZE3EE
FORMAT O HOMY MANY CHARACTERS WIDE WILL THE ALFHABETICS
L 7 FIELD BE-—"12
READ <1, 26dEs J
A FDRMHT D
IF 4 LT, T AMD. JLT. 552 GOTO 2855
WRITE oL, 28580
SEEE OFORMATY # OF CHARACTERS MUST BE BETHEEM 1 AMND e 32

2888 CONTINUE

GOTO 2826
ZEDS =T+ 02
I I O 2
(e — L E L
FORMOE =50 ZEE+EL, S0+ Zed+612
T ME MOW HAVE THE FOLLOWIMNG YARIABLES:
- G OF WORDE IW ALFHA FIELD
. s FIRST DIGIT OF o
GE= SECOMD DIGIT OF &
» FORMOSY CORMTAIMS ASCII VERSION OF Q. o2
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Exhibit 4 (cont.)

WREITE 4. ZEsd)
RS FORMATYC "FPLEASE TYPE A OME LIMECIR TO 72 CHARACTERS: .
1 TDESCREIFPTION OF THE FILE" 2
FEAD ol 2E7VEy DESCREI
ZETE FORMAT CZEAZ
IF CCOmMbEMocL> EQ 7BOS» GOTO 4558
WREITE <1, 2R3
R FDRHHT(’HDH EEGIH EMTERIMNG LIMNES IM FIHAED FORMAT
i S YOUE WANT AN ESPLAMAT IOM-——"2
FEAD <l SE96s]
FORMAT 1Az
IF {I.E@‘”HD”D GOTO olZa
IF o1, Eﬁ CNEST D GOTO 2116
WREITE L, 2466
2LEE FORMAT HJ SHMER YEZ OFR MO FLERZE-—"2
SOTO ZEss
2118 WRITE
ZrEd FORMAT S FHFHHT IZ: AM IMNTEGER P TO Z2Ve7, THEM, 7
L TBEGIMMIMG IW COLUMM 7. Y0OUR TEST. TO ERMD IMNPUT. 7

2 TEMTER A ZERD AS THE FIRST AMD oMLY CHARACTER OF THE LIME. ~¢2

T T Ted
GOTO S138

]

4

COMT IMUE

MRITE ol 21680

FORMAT ¢ HAVE YO ASSIGHED CRL? IF YOU AMSHWER MO I~

1 TWILL TAKE YOU OUT OF THE SPOIS S0 YO CAM DO 5070

READ oL, Z2ear J

IEZEE FORMATCLAZ )
IF O3 ERL MO CALL EWIT
IF J Bl CHES ) GOTO 8660
IF CJ R TYES GOTO EJB
WRITE L. ZE5ED

IZSE FORMATC FLEASE AMSHER YES. MO . OR HELF- >

GOTO ZEsE

IF COPPAMCL Y B TR Y GOTO 2006

[RAI Y]
o

fod Lod 1ad

DA IR o

[
byl

&

p
)‘%!
sl

[PN]

THIS SECTION HAMDLES THE HERDER IMN THE “CRT CHSE CCARDS)

S DT IMUE
HE LISE THCOPMO BECAUSE READRCE. .0 2 DOESHTT WORE
ARGLIMERNTS ARE: 1=3I1GHORED
FEUFF=FOINTER TO BUFFER IMNTO MHICH IHFUT IS READ
=l OF PORDS TO EEAD FEOM CUREENT CARRED
CAEEEE=FREAD CARD IM ASCII
STATUS=2STATUS VECTOR FOR ERROR CODE
CALL THOMPOOL FEUFF. 48, 480688, STRTILS
DECODECSE, 418968, BUFFY BIUFFCLY JL, CRESCRIC I a, J=1, ZED
4188 FORMATOLAZ, T4, T2, TV ZaeRZ0
BlLIFFC S b= T4
IF CRUFFOLY, EQ CFIC GOTO 4268
MRERITE <1, 41562

Ean T 0 O T T s T RS s T A O O P4
G
[
]
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Exhibit 4 (cont.)

4156 FORMATYFIRST CARD DOES MOT SPECIFY FIOIM COLUMHS 1-2
RETLIRM
GzEE IF CBUFFCE GE. L AMD. BUFFOZN LE &5 GOTO 4508
MEITE CL. 42560
S$2TE 0 FORMAT O INCORRECT CHARACTER COUNT SPECIFIED IN COLUMHS 4-37
1. TRANGE IS BETHEENM 1 AMD 2o IMCLUISIVES?
FETLEM

I
™
A5EE DOMT IMUE
o DETERMIMNE IMPUT FORMAT:
GE=CBUFF O+l 0 S8
Sl =0 g
Gl s =1 ]
FORMC D =20 ZEE+H00L, 30+ 28E8+02
ShE 0 Tl T=3Z
K35

l COMT IHUE

I i'T, _L,.

WE HOW OFEM FILMAM FOE EEADRIMNG AMND WEITIMNG
CAHLL SEARCH COPRHWET. FILHAM, FIRMIT. &3
CALL FRMFILOPHEITE: FIMIT. FRUFF, 23, 8, G2
O THIS PUTS DUMMY DARTA IN MORD:S 8-Z2 WE DOM'T EEALLY
OCARE MHAT IS IM BUFF SIMCE IT WILL BE OVERWRITTEM LATER
FAMYHAY. THIS ALSO POSITIONS FILE POIMTER TO FIRST DATA
OORECORD JMHICH WE HAD TO DO ANYHAY
ITEMF=E+1
DO S158 TooiT=1, lHEEB
IF CCOMMARCL . EGL TTE » GOTO o425
CARLL THFOMPCOOL, PEUFF, 468, 8005, STRATUS
DECODE 26, FORM, BUFFY CBUFFCT, J=1, ITEMP
GOTO el g
=1EE S READ L. FORMY CRUFFCTN, I=1.
1 e IF CBRUFFCLY, EQL & GOTO s2E8
CHRLL PREFILOPHRITE: FUNIT. FPE
CORT ITHUE
DT INMUE
FFRILEY l s

o J=1. Z6

GEDE BUFFOJ+Z0=DESCRI T

CARLL FRUFILCFHRITE+FREAES. FUMIT. FEUFF. 22, FFILE. 8
CHLL SERRCHOCLOSE. FILMAM. FURNIT. &2

CRLL MODDEICFILMAM, “FI7 AR 2 4 UPDARATE DIRECTORY =+
MRITE L, 466

FORMAT Y "DIOMHE. THE FILE MWILL HOW BE ORDERED MUMERICALLY "
0 =BG J=1, 2

COMMAN Y THE o=F ILMAMCT 2

CARLL ORDERCCOMMEARMN S

FETURM

i
I
T+
%
[y

[x 8]
i1
fx]
iy ]
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SEag COMT INUE

WEITE <1, 318680
2188 FORMATCT  COMMAND NEWFILE OF MNF -
TTHE SWYMTARA IS 7

CTEM
TOMEMFILEY  CFILEMAMEY CCAN S

CHE D CHELFY  CBROX 7

CHE 3 <

THIZ COMMAMD CREARTES A MEW FILE WITH THE GIVEM FILEMAME-
CIMFUT CRM BE RACCERPTED FROM THE TERMIMALCTE . FEROM CARDSOCH» S
TOR BOTHCEOY, FOR TERMIMARL IMPUT YO WILL BE ASEEDR FOR ALL"S
TIMFO MEEDED. FRO CARD SPECIFY THE FILENAME AMND THE =YSTEMS S
TDMIET THE REST. FOR BOTH YO SUPPLY THE RECORD LEMGTH AMD-
CFILE DESCRIFTION FROM THE TERMIMAL AMND YOUR DATA IS OMN°
TLARDZ FORE CA O AND BO O YOU MUST A0LEAYE THE SPOIS. 20TYPE- S

(*3U02) ¥ ITYTUXY.

s P ke A0 03 G Ty L e led B b

4 THZ CRL ZMREEMTER THE SPOIS. 40EMTER THE HEWFILE COMMAMND A
DOAMD APPROFPRIATE SUBCOMMANDS, SHLEAVE THE SPOIS. &0TYPES S
o U DR S

FETLIREM
EMD

-G~
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SUBROUTIMNE GETHUMOIM

C
CoCOPYRIGHT oC» L9575 FETER G HAAG
i
£ THIS ROUTIME READS AM INTEGER FROM THE TERMIMAL., THE SYMEOL
o CPOUND 2IGH TYPED IMMEDIATELY AFTER THE NUMBER CHMCELS IT.
2 AMY OTHER CHARACTER I A DELIMITER. THE ROUTIME ALSO
0 CHECKESZ TO SEE THRT THE FRIME MASIMUM IMTEGER OF Z27TeV
T HAS MOT BEEN ESCEEDED.
COMOTE: # IS OCTAL 242 DIGITE @ THRU 2 ARE OCTAL 288 THRELU
o2 IMN ASCIL
N
INTEGER CHAR
[
L M=

DO 268 J=1. P
CALL TLIMCCHRAR
CHAR=CHAR - 254

IFCCHAR. GE. @, AND. CHAR. LE. 80 GOTO 258
©  THIS FINDS THE FIRST DIGIT
ZEE COMNTIMUE

M=CHAR

D 566 J=1, 73
CALL TLIMCCHA
CHAR=CHAR - 25
IFCCHAR. EGL 130 GOTO 18@ o+ CAMCEL THIS HUMEER
IFCCHAR, LT, 6. OF. CHAR. GT. 30 GOTO 560

IFCH LT, 3276 GOTO 46

IF b GE. Z277 GOTO S0

IFCCHAR. GT. 70 GOTO 266

ML B+ CHER:

COMT ITHUE

FETURM

MRITECL, SL160

FORMAT ¢ MAXIMUN NUMBER IS 2757, YOURS WILL BE IGMORED,
1 °. REEMTER IT"3

GOTO LEE

EMD

»os# READES OME CHARACTER FROM THE TTY

Exhibit 5: GETNUM
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gOSPOIS <——This gets you into the SPNIS

Intréduct gsare
WELCOME TO THE SPOIS. «—1ntreductory messasre
IF AT ANY TIME YOU REQUIRE ASSISTANCE TYPE HELP.

COMMAND-= «——— System now ready for vour first command
INFOe—— |ot's 1ist all datasets in the SPNIS

SPOIS INFO:

INDUST-FI~=LIST OF INDUSTRIES

JOBLEV~-F1~-J0OB LEVEL OF RESPONSIBILITY

GEOGRA-FI~WORLDWIDE GEOGRAPHIC REFERENCE CODES

FUNCT ~FI-FUNCTIONAL JOB AREAS ~-- 2 MAY 1975
CONCEN-FI-CONCENTRATION CODES =-- 2 MAY 1975

IHOPE -RE-RELATION IS CALLED IHOPE BECAUSE 1 HOPE THIS WORKS
NAMES ~-F1-TEST FILE WITH STUDENT NAMES

IHOP**-PR~

COMMAND~-~
PR CONCEN TE«—Print the file COMCFM at the terminal

FILE CONCEN
CONCENTRATION CODES =-- 2 MAY 1975

MIS

ORGAN. STUDIES
FINANCE
OPERATIONS
INTERNAT. MGT.
MARKETING
OPERATIONS RES.
MPC

SYSTEMS DYN.
INDUSTRIAL REL.
OTHER

QO RINU W —

[30 I

COMMAND~ -
HELP¢—_|et's set a list of all legal commands

Exhibit 6: Sample Terminal Session
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THE FOLLOWING ARE THE LEGAL COMMANDS AND THEIR ABBREVIATIONS:

CNAME(CN)~----CHANGE A DATASET NAME

COPY(CO) ==~~~ MAKE A COPY OF A DATASET
CREATE(CR)---CREATE A NEW RELATION FROM OLD ONES
DELETE(DE)-~--DELETE AN EXISTING FILE OR RELATION

DUMP(DU) = =-~-~ PRINT OUT THE REFNOS OF A RELATION
EDIT(ED) ==~~~ MODIFY A RELATION,DISPLAY A RECORD

END(EN) =====~ GETS YOU OUT OF THE SPOIS
FIELDS(FI1)---LIST THE FIELDS OF A RELATION

HELP(HE) = ===~ GETS YOU THIS LIST HERE

INFOCIN) ====- LIST SOME OR ALL SPOIS DATASETS

MEAN (MN) = ===~ CALCULATE MEAN OF A COLUMN OF A RELATION
MEDIAN (MD)---CALCULATE MEDIAN OF A COLUMN OF A RELATION
MERGE(ME) ----MERGE 2 EXISTING RELATIONS

MODFIL(MF)---MODIFY AN EXISTING FILE
NEWFILE(NF)--CREATE A NEW FILE
NEWREL(NR)---CREATE A NEW RELATION FROM CARDS OR INPUT

ORDER(OR)=~~--~PUT A RELATION IN ASCENDING ORDER
PRINT(PR)~-=--PRINT A FILE OR RELATION

RECORDS (RE) --GIVES NUMBER OF RECORDS IN A FILE OR RELATION
SUM(SU) ====== CALCULATE SUM OF A COLUMN OF A RELATION

TO LEARN MORE ABOUT INDIVIDUAL COMMANDS TYPE THE
COMMAND FOLLOWED BY HELP

COMMAND-- Let's learn more about MNF command
NF HELPe— - '

COMMAND NEWFILE OR NF
THE SYNTAX 1S:

: (TE)
(NEWFILEY (FILENAME) (CA)
(NF) (HELP) (BO)
(HED

THIS COMMAND CREATES A NEW FILE WITH THE GIVEN FILENAME
INPUT CAN BE ACCEPTED FROM THE TERMINAL(TE)>,FROM CARDS(CA)
OR BOTH(BO). FOR TERMINAL INPUT YOU WILL BE ASKED FOR ALL
INFO NEEDED. FRO CARD SPECIFY THE FILENAME AND THE SYSTEM
DOES THE REST. FOR BOTH YOU SUPPLY THE RECORD LENGTH AND
FILE DESCRIPTION FROM THE TERMINAL AND YOUR DATA IS ON
CARDS. FOR CA AND BO YQU MUST 1)LEAVE THE SP0OIS. 2)TYPE
AS CRl. 3)REENTER THE SPOIS. 4)ENTER THE NEWFILE COMMAND

AND APPROPRIATE SUBCOMMANDS. S)LEAVE THE SP0OIS. 6)TYPE
U CR1.

COMMAND -~
Exhibit 6 (cont.)
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NF &——We now issue MF command without arsuments, The svstem

NAME OF NEW FILE AND INPUT MODE-- nrompts us for them,
STUDEN

WHAT 1S THE INPUT MODE? Having forgotten the svntax, wve
HE &« abort command and as' for heln

COMMAND NEWFILE OR NF
THE SYNTAX 1IS:

(TED

(NEWFILE) (FILENAME) (CA)
(NF) (HELP)> (BO)
(HE)

THIS COMMAND CREATES A NEW FILE WITH THE GIVEN FILENAME
INPUT CAN BE ACCEPTED FROM THE TERMINAL(TE)>,FROM CARDS(CA)
OR BOTH(B0O)>. FOR TERMINAL INPUT YOU WILL BE ASKED FOR ALL
INFO NEEDED. FRO CARD SPECIFY THE FILENAME AND THE SYSTEM
DOES THE REST. FOR BOTH YOU SUPPLY THE RECORD LENGTH AND
FILE DESCRIPTION FROM THE TERMINAL AND YOUR DATA IS ON
CARDS. FOR CA AND BO YOU MUST 1)LEAVE THE SP0OIS. 2)TYPE
AS CR!e 3)REENTER THE SPOIS. 4)ENTER THE NEWFILE COMMAND
AND APPROPRIATE SUBCOMMANDS. S)LEAVE THE SPOIS. 6)TYPE
U CRl.

COMMAND--

NF STUDEN TE&——'low ve're ready to create a new file

HOW MANY CHARACTERS WIDE WILL THE ALPHABETIC FIELD BE~-~-

16 )

PLEASE TYPE A ONE LINEC(UP TO 72 CHARACTERS)DESCRIPTION OF THE FILE
STUDENT NAMES--SAMPLE TERMINAL SESSION

NOW BEGIN ENTERING LINES IN FIXED FORMAT

DO YOU WANT AN EXPLANATION--

YES

FORMAT IS: AN INTEGER UP TO 32767, THEN.
BEGINNING IN COLUMN 7, YOUR TEXT. TO END INPUT.,
ENTER A ZERO AS THE FIRST AND ONLY CHARACTER OF THE LINE.

10 ALPHA, JOHN <« . .
20 BETA, BETTY Here we bhegin entering lines

30 DAHLEN, COLLEEN viithout any promnting
42 GAMOW,» GEORGE

50 KALER, TOM

P A zero ends innut

DONE. THE FILE WILL NOW BE ORDERED NUMERICALLY
STUDEN HAS BEEN ORDERED
COMMAND--

Exhibit 6 (cont.)
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PR NAMES e———>Let's nrint out a stored File 55

WHERE SHOULD I OQUTPUT, TE OR DI?
TE

FILE NAMES
TEST FILE WITH STUDENT NAMES

18 ALPHA
2@ BETA

38 GAMMA
40 DELTA
58 EPSILON
63 LAMBDA
79 MU

80 OMEGA

ggggggDégMEs<+__—Let's find out how many records MAMES has
NAMES CONTAINS 8 RECORDS €«——"orrect!
COMMAND-~- ]
NF NAMES «———'le tried to create a new fille called names.
FILE ALREADY EXISTS. TO MODIFY AN EXISTING FILE USED MODFILE COMMAND
C OMMAND=-~ .
NR HELP¢———"oy let's learn how to make a new relation
COMMAND NEWREL OR NR
THE SYNTAX 1S:

(NEWREL) (RELATION-NAME) (TE)
(NR) (HELP) cad
(HE)

THIS COMMAND 1S USED TO CREATE A NEW RELATION FROM
SCRATCH. INPUT CAN COME FROM CARDS(CA) OR FROM THE
TERMINAL(TE). HE AS THE THIRD ARGUMENT MEANS HELP

TO USE CARD INPUT YOU MUST 1)LEAVE THE SPQIS. 2)TYPE
AS CRl. 3)REENTER THE SPOIS. 4)USE THE NEWREL COMMAND
AFTER YOU ARE DONE, BE SURE TO UNASSIGN CRIl.

COMMAND-- .

NR SAMPLE¢————"ow let's create a new relation

WHAT 1S THE INPUT MODE? )
TE< Input will be from the terminal
PLEASE TYPE A ONE LINE DESCRIPTION OF THE RELATION
SAMPLE RELATION FOR SAMPLE SESSION

NOW BEGIN ENTERING THE NAMES OF THE FIELDS IN YOUR
RELATION,UP TO 3 PER LINE. TO STOP, TYPE EN:

Exhibit 6 (cont.)
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ggggi;%FUNCT<?__~—————°elation will kave four fields
FUNCT EN «—

SAMPLE HAS 4 FIELDSG—IFP system knows how to count

NOW BEGIN ENTERING LINES OF NUMBERS.

DO YOU WANT AN EXPLANATION?

YEP€——Slang accentable, as long Aas first two letters are YE
TYPE IN REFERENCE NUMBERS AS MANY AS YOU WANT ON A LINE.
NUMBERS MAY BE SEPARATED BY ANY CHARACTER YOU WISH EXCEPT

A DIGIT OR THE SYMBOL #. TYPING # IMMEDIATELY AFTER A
NUMBER CANCELS IT. FOR EACH NEW RECORD YOU WILL BE PROMPTED
BY THE SYMBOL >. TO STOP, TYPE 32767 AS THE FIRST

NUMBER OF A NEW RECORD.

>

12 1 85 52 > B Free format input,Prompt character
2072772411 > =~ is >,

30#31#30 7 62 B > «<—+# cancels previous numher
48(3)=14++.NOT SO« NEXT NUMBER IS 12 >e—letters ignored
NOTICE HOW LETTERS ARE IGNORED:DOES 50+3=627 NO

@=> &~—— fourth number of this record on a new line,
32767«——Ston innut.

SAMPLE HAS 5 RECORDS.
COMMAND=--
IN REc——let's 1ist all relations in the SPNIS

SPOIS INFO:

H -RE-T I
LHOPE ~RESELATION 15, PARLFB: AR REAUSFd HOPE IS WOk

COMMAND-~-
IN RE BR&———1et's list them again, hut without descrintions

SPOIS INFO:
IHOPE =-RE-
SAMPLE-RE-

COMMAND--

DE IHOP** ¢«——DNelete this print file

IHOPx* HAS BEEN DELETED

COMMAND=-- . .

DE SAMPLE&—Delete our relation, For relations and files system

ARE YOU SURE YOU WANT TO DELETE SAMPLE? ShEGks to make sure you

YEP really want to delete
SAMPLE HAS BEEN DELETED them and haven't made a mistake.
COMMAND=~-~-

Exhibit 6: Sample Terminal Session (cont.)
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PR FUNCT TE€——Print out thte functional job areas file

FILE FUNGT
FUNCTIONAL JOB AREAS -- 2 MAY 1975

11 BANK TRUST DEPARTMENT

12 BANK COMMERCIAL LOAN DEPT.

13 BANK SECURITY PORTFOLIO DEPT.
14 FINANCIAL PLANNING

15 CONTROLLER,BUDGET,AUDITING

16 TREASURER AREA

17 CHIEF FINANCIAL OFFICER

21 MARKETING RESEARCH

22 NEW PRODUCT DEVELOPMENT

23 SALES

24 PRODUCT/BRAND MANAGEMENT

25 MARKETING MANAGER/DIRECTOR

31 MANUFACTURING

32 PURCHASING,MATERIALS MGMT.,INV. CONTROL
33 DISTRIBUTION.TRAFFIC»TRANSPORT.
34 QUALITY CONTROL & MAINTENANCE
35 PRODUCTION PLANNING

36 ENGINEERING

40 GENERAL MANAGEMENT

51 DATA PROCESSING & MIS

52 SYSTEMS ANALYSIS/SYS. ENGINEERING/PROGRAMMING
53 0+.R«./MANAGEMENT SCIENCE

54 COMMUNICATIONS

61 ENGINEERING

62 RESEARCH

71 INDUSTRIAL RELATIONS

72 PERSONNEL

73 ORGANIZATIONAL DEVELOPMENT

81 CORPORATE PLANNING

82 ECONOMICS

83 PUBLIC RELES

84 LEGAL

85 CONSULTANT

86 ADMINISTRATIVE ASSISTANT

87 MANAGEMENT TRAINEE

99 OTHER
COMMAND~~
OH NO & 111leeral input, but no harm done,.
ILLEGAL INPUT.,TRY AGAIN--
COMMAND -~

Exhibit 6 (cont.)
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PR FUNCT Dle—'e output file FUMCT onto disk
YOUR OUTPUT WILL BE IN FUNC** This creates the print

file called FUMC=x*

COMMAND =~
EIN&——1ile leave the SPOIS, so we can spool FUMCx+

0K, SPOOL FUNC**&—Thés causes FUMC*x* to be printed out on
GO the Centronice printer,
YOUR SPOOL FILE IS PRNT!4

OK,» R SPOIS€—NMow we reenter the SPNIS
GO

WELCOME TO THE SPOIS.
IF AT ANY TIME YOU REQUIRE ASSISTANCE TYPE HELP.
COMMAND-~

IN PRe—List all print files

SPOIS INFO:

FUNC**-PR-

COMMAND-~ ,

DE FUNC*x &1N0w that we have spooled FUNC**, let’'s defete (L
FUNC** HAS BEEN DELETED to save disk space.

COMMAND - - o

END
€~"““~He're done for now, so let's leave the SPOIS,
0K, LOoe—2Abhreviation for LOGAOUT

XV.MPT HAAG (2) LOGGED OUT AT
TIME USED= 80°'21 00°'06 00°00

86156 05165
Time:! 6:56 AM, Pate:1f May 197F
OK. We viere® on for 21 minutes

Exhibit 6 (cont.)
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INTRODUCTION

The Stoan Placement Office Information System (SPOIS) was
waritten by Peter G. Haag In the spring of 1975 for his
Master®s thesis for the Si1oan School. For a more thorough
background and a more detalled system level description of
the file structure and programs refer to that document.

The SPOIS Is a fairly general relatlional data-base
systeme Though it was written for the Placement Office, it
could, in fact, be used for other purposes. To wuse the
system requires some understanding of relational data-base
conceptse A summary wiil be given here.

Suppose we had an index that listed a group of students,
thelr concentrations, and the functional )Job areas they were

interested in. Such an index might fook f(ike thist

Functlional Job Area
Name Congcentration Eicst Pref, Second Pref,
Alphay John MIS Consuftant Systems
Analyst
Betay Betty 0rgans. Studles Personel Generatl
Management
Dahteny Colleen OR Research -
Gamow, George Finance Financlal Loan Officer
Planning

Kalery Tom Finance Resaarch -
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If such an lndex were stored In a computer we would llke
to take advantage of the computer®s capabilities to do
varlous things with [t. For example, we might want to swltch
the tirst two columns, or order the Index by first
preference Job. If we had a similar Index for another group
of students we might want to merge the two.

The traditlional way of storing thls index Is to store the
actual ftext of each rowe. Unfortunately, this makes the

operations we would llke to do cumdbersome. He therefore

create the following EILES?

Name File
Number Name
i0 Atpha, John
20 Beta, Betty
30 Dahlen, Colleen
410 Gamows, Georage
50 Kalery, Tom
Concentration Flle
Number Concentcation
i MIS
2 Organizational Studies
3 Flnance
4 Operations
6 Marketing
7 OsRe
10 Labor Relatlons



functional Job Areas Fiie

Number Acea
12 Bank Loan Department
14 Financial Pianning
L3 General Management
52 Systems Analyst
62 Research
72 Personel
85 Consultant

We can now speclfy our Index (whilch we wlill henceforth

call a RELATION) In the following manners?

fFunctional Job

Name Concentration Prefs1 Prets2
10 1 85 52
20 2 72 40
30 7 62 ]
40 3 14 12
S0 3 62 0

Each of the columns or EIELDS of the relation 1Is headed
by the name of the file to which (it corresponds. The
reference numbers (or REENQs) refer to the entrles in the
approprjiate ftiles. Note that even though we have two
functlonal Job columns we need only one flle. Also, the
Concentration file has entries which we do not use in this
reltation. We have put them In in case we later add a student
who Is in such a concentration. Finally, note that the

numbers we have used are arbitrary except that when we order
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a relation It witl be according to these numbers. Thus, we
have been careful to glve the students numbers which, when
ordered numerically, put the names In alphabetical order.

There 1Is one case In which the refnos are not arbitrary,
namely when the numbers themselves have meaning and there is
no assoclated text. If, for examples, you wanted to have a
field called Salary In the relation you would simply add it
on without creating a fite for ([te HWHhen the relation Is
printed out the refnos wili be printed out as they are,
since no flle exists for them.

There are several commands In the SPOIS for doing
arithmetlc catcutatlions on such flelds of refnos. Actualty,
these commands can be wused on any other field, but the
results obtalned would be meaningless.

One other term should be defined here, namely DATASET.
This Is wused to refer to any colfection of data. Two
examples are files and relations.e Two other examples are
dump files (see ODUMP command) and print fliles (see PRINT
command) .

There are several advantages of relational data-bases
over conventional ones. Most important |Is the ease of
manipulating the data. Since each relatlon Is a matrix of
numbersy, it is very easy to sort by any column, switch
columns, add and delete rows and columns, take subsets, etc.

It the data had been stored in the conventional way such
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manipulations would be terribly time-consuming and fairly
difficutt Jobs.

Another advantage is that the use of refnos can save
storage. This wiit be the case if a fleild has only a few
possible values, as does Concentration In our example
(imagine a relation with 1000 students 1isted} In comparison
to this the number of possible concentrations Is smali). The
concentration flle is short and takes {ifttle storage. Also,
every time a ~elation has more than one tfield containing the
same type of data (i.e. where the refnos refer to the same
file) space is saveds since only one file is needed.

A word or two about the use of refnos. Refnos are the key
ingredient in retational data-base systems. It Is possible,
howevers,to make them Invisible to the user. In such a case
the user refers only to the data itself and the system
determines the refnose Thls requlires a set of strategy
modules that assign refnos such that the data In the flles
is arranged In the sequence the user wlshes. It aiso
requires that the user be extremely careful in entering his
text the same way each time. It was declded that these
considerations would make the system too compiex. In the
future such modules may be added.

Important Notet Currently all refnos must be integers
petween 1 and 32766 inclusives.

The SPOIS provides a set of commands wlth which the user
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can create and modify flies and relations. In addition,
relations can be manipulated in various ways and reports can
be generated. The use of these commands are described In

this manual.
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ENTERING ANO LEAVING THE SPOIS

The normal way of getting access to the SPOIS wiill be to
use one of the teletypes 1in the pasement of Sloan, Room
ES2-081. These termlnals are wired directly to the Prime
computer. To establish a connection, simply turn the swltch
to LINE. Now simply copy the following sequence. Everything
that Is wunderilned iIs typed by the userj the computer does

the rest?

ZLOGIN XV.MPT HAAD
PASSHORD

ccpp
XV.MPT HAAG(2) LOGGED IN AT 14°31 05085

0K, R_3B0IS

WELCOME TO THE SPOIS.
IF AT ANY TIME YOU REQUIRE ASSISTANCE TYPE HELP.
COMMAND-~-

Ptease note that both the login {ine and the password are
subject to change, although the format is not. You should
therefore check to determine what the exact login is.

After the 1last 1lne Is typed you can begin entering
commands. When you are finished, type the following

sequencet
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COMMAND-~-
END
0K,

kO
XV.MPT HAAG (2) LOGGED OUT AT 15°09 05085
TIME USED = 00°38 O01°14 00°23

The 08°38 means you were on the system for 38 minutes. You
now turn off the teletype and are done.

The system can also be wused from other terminals,
including video terminals and the IBM 2741 and Trendata
1000°se Currently thls possibliity Is not always available;
you should check with the operator to see if these terminals
may be used. These all require you to dlal up the Prime as
folions?

(1) Turn on the power.

(2) Make sure the switch Is set to COM, not LCL.

(3) On the data-set (the telephone-llke device), press
the button tabelled TALKy and pick up the receiver.

(4) Dial the Prime (8-6008 from the video termlnals,
8-6009 from the 2741°s or Trendatas)

(5) When vyou hear a high pitched tone press the DATA
pbutton and hang upe The button should tight up. If it does
not, hang up and go pback to step (3)

{b) Now login as above.

Logout Is the same as for the teletype.
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HELP AND INSTRUCTIONS

Now that you have logged Into the SPOIS you can begin
entering commandse. This system is quite interactlive, so that
it is reasonably flexible to use. As the Introductory
message notesy lf you ever need any information you can type
HELP. If you are at command level {(you are at command level
whenever the computer has Just typed the message COMMAND--)
you can get a list of legal commands dy typing HELP. To find
out more about a specific command type the command followed
by HELP,s €e3Qe

NEWREL HELP
The system explains the uses and syntax of the command, then
returns vyou to command level. You can type HELP at
virtually any time. However, you cannof use HELP when you
are inputting data or when the system asks you for numbers.

Another way in which the system is flexible is in the way
it wilt accept commands. It you type onily the command the
system wili ask you for the additlional informatlion it needs.
At this point do pnot repeat the command. Just glve [t what
it asks for. If you were to type in the command anad the
first argument the system would, if It needed ity ask vyou

for the second argument.
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Sometimes the system will require data from yous e«g.
when you are creatlng or modlfying fites or refatlons. In
these cases it will often ask you if you want instructions.
You should answer YES if this Is the filrst time vyou have
used the command or have forgotten the format. The
instructions tell you how to enter the datae. It you are
tamillar with the command type NO. In the first case begln
entering your data after the explanatlon Is glven. 1In the

latter, begin entering it immediatety.
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ERRORS, PROBLEMS. EIC.

If you make a mistake in typing there are two ways to
correct It. Typing a question mark (?) defetes everything
you have typed so far on the {line. After you type the
question mark simply enter the correct i{lne as though vyou

were at the beginning of the llne. Example?

NEFIL XYZNEWFIL XYZ
is entirely equivatent to

NEWFIL XYZ

If you onty wish to delete one or a few characters you can
use the double quotes (*). One such character will delete
the previous character typed. Two will delete the previous

two characters, and so forth. Thus!

OP*ROER TQP"™EST
is exactly the same as

ORDER TEST

Note that once you have entered a line and hit the carrlage

return you can no {onger change it.
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In an emergency vyou can leave the the SPOIS by hitting
CTRL-P (press the CTRL button and the P button
simultaneously) on a tetetype or hiftting the ATTN
(Attentlon) key on other terminalse The system wlll stop
nhatever [t is dolng and type QUIT, « You can now do one of
two things. If you declde that your action was rash you can
type Se. This causes the system to resume what it was doing.
Ity on the other hands you wWere Justifiedy, you can elther
fogout or return to the SPOIS. To do the latter you should
first type C ALL. Thls ensures that all flles are closed
and not just hanging in limbo. If you don*t do this you may
later get the message UNIT IN USE and be thrown out of the
SPOIS. After typing C ALL you can enter the SPOIS as you

did In the beginnings typing R SPOIS.
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COMMANDS AND SYNTAX

The tollowing sectlons describe the syntax and uses of
the various commands. The way to enter a command iIs to type
the command or lts abbreviation followed by Its arguments,
if any. Commands and arguments are separated from each other
by one or more spaces. Each command ls six letters long and
nas a two letter abbreviation. Some commands are listed with
more than six tetters for mnemonic ease, but onily the first
six are sigarificant. HWHhen vyou enter a command [t will be
checked to see If the flrst six letters agree with the
six-letter name or the first two letters agree with the
abbreviation. Thusy, you can Invoke the NEWFILE command
(abbreviation NF) In any of the followlng ways?

NEWFILE

NEWF IL

NF
NEWFILECABINET
NFXYZ
NF123X666, etc.

In this manual and when using the HELP command the syntax
of the commands will be specifled In a standard format as In
the following exampiet

(NENREL) (relation-name) (TED

(NR) (HELP) (CA)
{HE)
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For the items In parentheses you must choose one from each
columne. Upper-case items are entered {iterally, while for
the tower-case item you must replace it with the appropriate
name. Note that the teletype has no lower case, SO you must
resort to common sense or this manual to distingulsh the two
possibillties.

It you leave off the last one or two arguments the system
will ask you for what it needs. Note, however, that the
arguments are poslitional, so you could not leave out the
first argument and enter the second. If you typed NEWREL TE
the system would think you wanted to create a new relation
named TE. It would then ask you for the second argument.
Also, If your flrst argument is HELP the second one will be
ignored.

Some commands have optilonal arguments. These will be
surrounded by the symbols < and >,

HE as the second argument |s always equivalent to HELP as
the ftirst, This is wuseful if you are In the middie of
entering a command and suddenly reallze that you are not
quite sure how to use it.

When entering data there are two formats, flxed format
and free format. In free format numeric Input you enter as
many numbers as you wish on a llney separating them by any

non-numeric character except the symbot. This symbo! entered
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Lmmediately after a number cancels it. The following two

lines are equivalent in free format input?

323#503 751-7.5000/76#79

503 751 7 5000 79

For thls type ©f input only the symbols * and ? do not cause
any deletions they are treated Just (ike any other
delimiter..

When entering names In free format (e.g. field names
usling the NEWREL command) vyou can enter one to three names
per line, using as many lines as necessarye.

For flxed format you will be given Instructions. Remember
that If you use the ? to erase a line It will be as though
you were back in column one. Similarly, a * wllil also shift
the column you are ine

The command descriptions now followse These descriptions
are more thorough than those avallable with the HELP

commands, but the ftatter will always be the most up-to-date.
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CNAME==CN
(CNAME) (old=-name) (new-name)

(CN) (HELP) (HELP)

Use this command to change the name of a relation or

file. The contents remain unchanged.

COPY=-=C0
(COPY) (existing-dataset-name) (name of copy)

(co) (HELP) (HELP)

This command 1s used to make a copy of an existing file
or relatione The two will be identical except for the name.
This 1Is wuseful {f vyou wish to make varlous changes to a

dataset yet still keep a copy of the orlginal.

CREATE--CR

{CREATE) (old=-retation-name) {new-retation-nanme)

(CR) (HELP) (HELP)

This command is used to create a new relation using an
existing one. The new relation wili be a subset of the old

one and both will be saved. After you have supplied the two
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arguments the system wliii ask you for additional
information. Filrst it will ask vyou to type a one-iine
description (up to 72 characters) of the new relation. This
descriptlon is printed out when you Invoke the PRINT and
INFO commands. You will then be asked to I(lst the fields you
wish to include In your new relation (Remember that these
must be fields of the old refatlion). To determine which
fields a relation has wuse the FIELDS command. Next, you
will be asked to supply the refnos of the first and last
records to be included In the new relation. These refnos
must be In the ftirst fleid of the relation. VYour new
reflation will now contain only selected rows and columns of

the old onee.

RQELETE--DE
(DELETE) {dataset-name)

(BE) (HELP)

This command Is used to delete a relation, fifle, print
file, or dump tile. Once something is deleted the system In

essence gets rld of it and forgets that |t ever exlisted.
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DUMP--DU
(DUMP) {refjation=-name) {TE)
(0U) (HELP) (0I)

(HE)

This command lIs used to print out, in matrix form, all
refnos in a relation. The output will look simitar to the
relation deplcted on page 5 of this manual. If the matrix
doesn®t fit across the width of the paper each record will
be printed entirely, but on more than one line. Contlinuation
tines are indented. The second argument tells where +to put
the output. TE specifies fto print it at the terminal. DI
means fto create a disk dump file. In the latter case the
name of the dump flle will be the first four letters of the
relation name with two plus symbols (++) added on to the
end. No printed output will be generated automatically. To
get output you must teave the SPOIS using the END command,
then spool the dump file. This causes It to be printed out
on the high-speed oprinter in Room E52-083. Suppose vyou
wanted to dump a relatlon called MASTER. You would first
types DUMP MASTER DI . The system would respond: YOUR
OQUTPUT WILL BE IN MAST++ . You would then leave the SPOIS
and type: SPOOL MAST++ ., You can then reenter the SPOIS. It
Is a good idea to get rid of dump files after you have

spooled them because they waste storage and can always be
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recreated. To do thisy, use the SPOIS DELETE command.

EDLIT--ED
{EDQIT) (relation-name)

(ED) (HELP)

Use EDIT to modify a relation or display individual
recordse This 1Is the system®s only two-level command.
Issuing this command gets you into edit mode. Until vyou
teave this mode vyou wili be working with one specific
retation. After each subcommand the system will reply

EDIT~-~-. You can now issue the following subcommands?

(ADDREC)

(DELREC <fjeld=-name> )
(ADOFIELD ftleld-name)
(DELFIELD flela-name)
(DISPLAY <«fleld-name> )
(SWITCH fietdl field2)
(CHEAD)

(QUIT)

ADDREC: Use thls subcommand to add records to the relatlion.

After you have typed ADOREC the system will ask you to begin
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entering records in free format. Simply type In the refnos.
You will be prompted by the symbol > for each new record. To

stop type 32767 as the first number of a new record.

DELRECS Use this subcommand to delete records. After you
type DELREC the system asks you to begin entering refnos in
free ftormat. These are refnos In the first fietd of the
relation wuniess you specified a field name, in which case
that is the field checked for the refno. Keep entering
numbers until you are throughe To stop, enter 32767. The
deleted record is the first one encountered whose refno
matches the one vyou entered. In some cases there will be
other records that match the refno;3 thus, you can enter the

same number several times, if you wishs

ADDFIELDS This is wused to add a field on to the relation.
The fleld Is added on to the right side of the relation.
For each record the system types the text of the first
fielde You then supplyy In free format, the refno for the
fietd to be added. Entering 32767 at any time before all
records have been updated cancels thls subcommand. You can
subsequently change the position of this field using the

SHITCH subcommande.

DELFIELDSt This subcommand deletes the specified fleld.
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QISPLAY: Prints out the text and refnos of one or more
records. After issuing this subcommand you will be asked to
enter the refnos In free format. If you have not specified a
field name the first field is searched for that refno. If
vou dld speclify a fleid, that s the one that will be

searched. AVl records that match will be printed.

SHIICHS This switches the two fields speciflied.

GHEADt Used to Change the descriptive HEADer. After you have
entered thls subcommand the system will print out the
current header. You then enter elther NC for No Change or a

replacement headere.

QUIT: This gets you out of edit mode and back to command

fevel.

END==EN
(END)

(EN)

This command gets you out of the SPOIS. Use It when you
are through or need to assign the card reader (see NEWFILE

and NEWREL) or spoo! output (see DUMP and PRINT).
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EIELDS==F]1
(FIELDS) (relation-name)

(FI) (HELP)

This command listse in order, the names of all the fjlelds

of a retatlion.

HELP=-HE
(HELP)

(HE)

This command causes the system to print out a tist of
all the avalitable commands with a one-{lne description of

eache

INEQ-=IN
<Ft>
(INFO) <RE>
(IN) <PR> <BR>
<gu>
<HE >

<AL >
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This command ]s wused to llst your datasets. The first
argument specifies which dataset type to {iste FI=flles
only; RE=relatlons only; PR=print flles only; DU=dump flles
only; AL=all types. HE means HELP, If vyou omit ¢this
argument vyou will get all types. B8R, the second argument,
means brief. If you do not specify BRy INFO will print out

the text of the descriptlive header for fijles and relatlonse.

MEAN=--MN
{MEAN) {relatlon-name) (fleld-name)

(MN) (HELP) (HELP)

Use thls command to calculate the mean value of aa fleld

of a relatione All records are used.

MEDIAN==MD
(MEDIAN) (refation=-name) (fietd-name)

(MD) {HELP) (HELP)

Use thls command to calculate the medlan value of a fleld

of a refation. All records are used.
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MERGE==ME
{MERGE) {retationl) (relation2)

(ME) (HELP) (HELP)

Use this command to merge the contents of one relation

wlth another one. After you have entered the tWwo arguments
the system will respond withs
NAME OF MERGED RELATION?
You then enter a relation name. If the name you glive is the
same as that of one of the arguments, then the contents of
the other argument are added to the named relatione. This
relation will then have the contents of both, while the
other one remains unchanged. If you specify any other name 2a
new relatlion wiil be <created contalning the contents of
relationi folilowed by the contnts of refation2. In this case
you will also be asked to supply a one-line description of
the new refation.

In order to merge two relations they must have exactly
the same fields In the same order. Use the FIELDS command to
determine which fields a relation has. If necessary, use
SWITCH, ADDFIELD, or DELFIELD subcommand of the EDIT command

to make reiations compatible for MERGEing.



MODFILE=-=MF
(AR)

(MOOFILE) (flle-name) (OR)
(MF) (HELP) (CH)

(HE)

This command is used to modify the contents of a file.
Records may be added or deleted and the descriptive header
can be replaced. Records cannot be modified; however, the
same effect can be achieved by first deteting a record then
adding a reptacement. If you specify AR (Add Records) the
system will ask you to begin entering tines in fixed format.
The format Is the refno In columns 1-5 and the text
beglnning in coftumn 7. The width of the text field was
established when the flile was first created and cannot be
changed; thusy if you enter text that Is too tong it will be
truncatede. When vyou are done adding records enter a refno
of zero with no text. The file wWwill then be ordered
automatically by refno.

If you speclty OR (Qelete Records) you wiill be asked to
list in free format the refnos of all records to be deleted.
Enter as many per lone as you Wish. To stop, enter a zero.

1t you specify CH (Change Header) the system will type
out the current header. You then enter ejither NC (for No

Change) or a replacement {ine.
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NEWFILE-=NF
(TE)

(NEWFILE) (file-name) (CA)
{NF) (HELP) (80)

(HE)

This command is used to create a new file. Input can be
from the terminal (TE), from cards (CA), or from both (80).
Terminal Input? The system will ask you first how many
characters wide the text field will be (this must be from 1
to 66 characters), Then It will ask you to type a
descriptive header. Then you begin entering records in the
following fixed formatt Refno anywhere [n columns 1-5} text
beginning In column 7. If you enter more characters than you
specifledy the text will be truncated. To stops enter a

refno of zero.

Gard_loputt Before wusing this optlion you must teave the
SPOIS and type AS CRi. This reserves the card reader for
your exciusive use. Now reenter the SPOIS and use the
NEWFILE command with the CA options. The system wlll take |t
from there. Cards must be In the following fixed format?
Card {1-Columns 1-28% FI

Columns 4-5% one or two digit integer glving

the number of characters in the text field

Columns 7-78t Descriptlon of the file

Cards 2s3sese~Columns 1-5% Refno
Cofumns 7-tText (field slze
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specified on previous card)

Last card=-Cotumn 1% a3 zero

Both _Inputt As with cardsy you must leave the SPOIS and
type AS CR1i. You will then be asked for the size of the text
field and a one-line description of the flle. Thereafter the
system will read in the cards. The card deck is the same as
for CA except that you leave off the first cards The card
reader is located in Room ES52-083. Ask the operator for
assistance in using it. Make sure your deck Ils in the reader
before invoking the command. After you are finished using
the card reader you should leave the SPOIS and type U CR4.

This frees the card reader so that other people can use it.

NEWREL==NR

(NEWREL) (retlation-name) (TE)
(NR) (HELP) (CA)
(HE)

This command Is used to create a new relation from
scratch.
TE (Terminal input)t The system will filrst ask for a
one-line description of the relation. It then asks you to

enter the names of all the flelds in free format (see the
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Commands and Syntax section of this manual!). The order you
enter them 1Is the same order they wlil be stored in. You
witt then be asked to enter refnos in free format. Be sure
to keep the order of the refnos the same as the order of the
fields. After each record Is complete the system will prompt
you with a > symbol. To stop,y, enter the number 32767 as the
first number of a new record.

CA (Card input)t Before using thls option make sure you have
typed AS CR1 before entering the SP0IS. That command glves
you exclusive use of the card reader, If you have not, leave
the SPOIS and do so, then reenter the SPOIS and use the
NEWREL commande. The system takes care of the rest. Card
format ls as follons?

Card 1~ GColumns 1-28 RE
Cotumns 7-78% Description of the relation

Card 2- Columns 1-64y B-13,15-209eee Fleld names in the
desired order, left justified In the fleid.
The fast enftry must be EN. Use up to three
cards if necessary, but do not begin a
new card until you have fllled up the current
oNee

Subsequent cards=- Columns 1-5,7-11913-179ee+ Refnos.
Use up to 3 cards per record If necessarys,
but do not begin a new card unti{ you have
fililed up the current one.

Last card=- Column 13 a zero

After you are done using the card reader you should leave
the SPOIS and type AS CR1l. This frees the card reader so

that other people can use |[te.



-89-

OQRDER==0R
{ORDER) (relatlon=-name) (field-name)

(OR) (HELP) (HELP)

Thls command orders the specified retation by the refnos
in the glven field. Note that it ls never necessary to order

a filey since flles are always maintalined Iin order.

ERINT-=PR
(PRINT) (relation-name) (TE)
(PR) (tite-name) (oD
(HELP) (HE)

This command is used to print out the contents of a file
or relation. For relatlons the refnos are replaced with
their corresponding text, The +{ast argument specifies
vWhere the output Is to go. TE causes the dataset to be
printed out at the terminat. DI means that It [s to be put
on dlsky In a print $tlle. A print flle can later be printed
on the line printer in Room E52-083. The name of the oprint
file will be the same as the dataset from which It came,
except that the last two letters will be replaced with two
asterisks (**), To output a print file on the high speed

printer you must lteave the SPOIS, then type SPOOL
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print-file-name. It 1[Is a good idea to delete print files
after they have been spooledy, since they take up storage and

can be recreated at any time.

RECORDS==RE
(RECORDS) (file-name)
(RE) (relation-name)
(HELP)

This command tells how many records the specifled flte or

relatlion currently hasa.

SUM==3U
(SUM) {relat ion-name) (fletd-name)

(su) (HELP) (HELP)

Use this command to calculate the sum of all the refnos

in a field.

THE ENO



