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ilu_l_l_t_t_i_tt »-------- _____________________ _ 
The University of Minnesota Humanities User Group 
will meet again Spring Quarter. A date and time 
have not yet been set. Call the Chairman, 
Professor Paul Staneslow of South Asian Studies 
for more information. His office is in Room 186 
Klaber Court, telephone number is 373-7827. 

~ ]J_n r _t_ __ Qtu_u _tllt .lt ________________ _ 
The following list is only a 
short courses. For more 
WRITEUP(CLASSES) or call 
376-1637. 

sampler of UCC's 
information see 

Lincoln Fetcher, 

XED IT: 
2:15-4pm, Apr 21-25 (mwf), r~i n'~et 12 4 

Si~OBOL: 

3:15-5pm, Apr 28-May 9 (mwf), Arch 45 

Pascal Data Structures: 
3:15-5pm, t~ay 20 - 29 ( tth), ForH 130 

Intra to ~icrocomputers: 
3:15-5pm, t·1ay 27-28 (tw), BlegH 150 

Using t~icros (TERAK): 
3:15-Spm, May 29-30 ( thf), 13legH 150 

Using Micros (Appleii): 
3:15-Spm, June 2-4 (mw), 13legH 150 

Ql_n Jltt_ttt!l ____ __________________________ _ 
PASCAL AND S~JOBOL ARE PROGRAMt~UJG 

LANGUAGES OF CHOICE FOR HUMANITIES 
APPLICATIONS ............................... P. 2 

Pascal and SNOBOL have superior 
facilities for manipulating and 
organizing character data. 

KEEPING TRACK OF COSTS ..................... P. 3 
The COST and ACCSTAT control statements 
help you keep track of your computing 
costs. 

ANOTHER XEDIT NOTE ......................... P. 3 
A caution about using the CHANGE 
command. 

COMPUTER ASSISTED METHODS IN THE STUDY 
OF THE NEW TESTAt~ENT ....................... P. 

A new course offering for Spring 
Quarter. 

4 

COMPUTER SIMULATION ........................ P. 5 
A discussion of computer modeling and 
simulation. 

Due to budgetary problems, this will be the 
last regular issue of the Newsletter for 
Computing in the Humanities. However, don't 
despair~ Articles and notices of interest 
to humanities users will be included in the 
regular UCC Newsletter. All persons on the 
mailing list for the Humanities Newsletter 
will automatically receive the UCC Newsletter 
from now on. In addition to the humanities 
news, there will be many other articles of 
interest to you, so make it a habit to read 
the UCC Newsletter~ 

t;_u.m_an ilit B __ alnmp.lltiug _______ _ 
Volume 2 Number 3 Spring 1980 

Director: Peter C. Patton 
Editor : Vicky Walsh 

Comments about the content of this newsletter, or 
suggestions for changes may be directed to the 
editor. 

to the 
equal 
phase 
race, 

The University of r~innesota adheres 
pri nci pl e that all persons shall have 
opportunity and access to facilities in any 
of University activity without regard to 
creed, color, sex, or national origin. 

Copyright University of t~innesota, 1980. 
Penni ss ion to copy is hereby granted, provided 
that proper acknowledgement is given. 
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pasc~l & snobol - l_angu~s;~es for h~manltles . applications 
Anyone us1ng computer systems 1n human1t1es - organ1ze character str1ngs in tables or lists. 
research should take advantage of the large for sorting or parsing, etc. · 
software systems (for example, applications 
packages and data-base managers), because they 
represent programming work already done. However, 
sometime you may need to write a special-purpose 
program to accomplish a job. You then need to 
learn a programming language as a tool for writing 
such programs. 

Two of the best programming languages for 
humanities applications in the 1980's are Pascal 
and SNOBOL. Note that even as recently as five 
years ago, much humanities computing was done in 
languages inappropriate to the task, such as 
FORTRAN. 

What makes Pascal and SNOBOL attractive is their 
superior facilities for manipulating and 
organizing character data, especially because 
humanities computing is primarily "non-numeric." 
Both languages can also process numerical data as 
well as manage "files of records" for small data 
base tasks. Another advantage is that programs 
written in Pascal and SNOBOL may be moved to 
nearly any other computer system, because Pascal 
and SNOBOL are now so widely available. In 
contrast to programs written in FORTRAN, little or 
no change is required to the P asca 1 or StlOBOL 
program during such a move. Pascal has become the 
language used by serious programmers on 
practically all microprocessor-based personal 
computers and thus points the way to the future. 

Programs written in FORTRAN, however, suffer from 
a lack of portability because character 
manipulation is so machine dependent in that 
language. Character manipulation in FORTRAN 
typically has been difficult for humanities 
programmers to use. t~ore importantly, FORTRAN 
lacks general facilitiec. for organizing programs 
and data into appropriate structures for large 
programs results in inordinate amounts of 
program-development time (See the books 
"Implementing Software for Non-Numeric 
Applications," by William Waite, Prentice Hall, 
1973, and "Algorithms +Data Structures 
Programs," by Niklaus Wirth, Prentice Hall, 1976.) 
Even the new standard for FORTRAN (FORTRAN-77) has 
failed to address these deficiencies and is 
forcing production programmers to use other 
1 anguages. 

SNOBOL (an acronym for StriNg-Oriented and 
symBOlic Language) makes it easy for a humanities 
programmer to write programs to do one-time 
manipulations of information. Programming time 
required for developing SNOBOL programs is usually 
small, because languages like SNOBOL are so 
powerful that often small-sized programs (20 to 30 
lines) suffice. SNOBOL possesses built-in 
features to: 

manipulate variable-length character strings 
(text) as units, 
search strings for matches with generalized 
templates called patterns, 
rearrange text, and 

Typical SNOBOL applications are text pre- anc 
post-processors, concordances, and sentence 
generators using transformational or 
phrase-structure grammars. Pre- anc 
post-processors to rearrange text are ofte~ 
developed for use in conjunction with a~ 
application package. Typical examples are 
interactive data-entry programs for data-base 
systems (System 2000) or improved report 
generators for applications packages (GENCORD). 
An interactive program called SNOPIG, available on 
the University's Cyber systems, illustrates a 
transformational grammar mapping English to Pig 
Latin. Do: 

LIB,StlOPIG 
RUN 

SNOBOL is slow for processing large amounts of 
data and is thus expensive to use. Programs for 
such data or programs which are used frequently 
force the budget-minded programmer to use Pascal, 
which is at least five times more efficient than 
SNOBOL. 

Pascal (named after Blaise Pascal, a 17th-century 
mathematician and religious fanatic) is a modern 
language developed in the 1970's. It was designed 
to be both a vehicle to teach people how to 
program and a tool for writing general-purpose 
programs (both numerical and non-numerical) which 
are reliable, portable, and efficient in usage of 
computer resources. 

Most computer science departments at universities 
all over the world now use Pascal to teac~ 
programming to students. Because Pascal's 
notation allows the direct statement of a problen 
solution, it is easy to learn and use well. 
Program actions can be hierarchically structurec 
in Pascal using subprograms (procedures anc 
functions), conditional statements (if and case) 
and looping statements (repeat, while, and for). 

Pascal possesses built-in facilities to organize 
both numbers and characters in indexed tables a~ 
well as variable-sized lists. When its file anc 
record facilities are used, Pascal supports the 
construction of small data bases such as those 
used to catalog artifacts or to index manuscripts. 

Specifically, types of data in Pascal can be: 

single characters, 
Boolean (true, false) values, 
integer numbers, 
real numbers, 
programmer-defined values (such as days of t ' 
week, colors of the rainbow), 
arrays (indexed structures of any other sing 
type of data), 
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records (indexed structures grouping together 
into a unit several types of data), 

files (sequences of any single type of data), 
sets (collections of members from a single 
type of data), and 
pointers (links showing relationships between 
two or more instances of a single type 
of data). 

Operations performed on data include: 

arithmetic on numbers 
comparisons for equality or inequality on 
numbers, characters, and strings, and 
dynamic creation and destruction of any type 
of data. 

Examples of three significant Pascal 
text-manipulation programs written at the 
University of ~1innesota are TAGEDIT, PROSE, and 
COMPARE. TAGEDIT performs linguistic analysis, 
PROSE formats text in a pseudo-typesetting 
operation, and cor~PARE finds the differences 
between two texts. 

Andy Mickel 

keeping track of costs 
With your probably limited funds, you will wish to 
keep track of how much money you use in your 
computing jobs. The COST and ACCSTAT control 
statements can help you rio so. 

COST reports how many computing resources and thus 
how much money you use up to a certain point in a 
job. It writes the information either in your 
dayfile or on a local file. The control statement 

COST. 
produces this message in the dayfile: 

ACCUi·1ULATED JOB COST -
CP .460 SEC. 
MS 1.352 KUN. 
PF .091 KUN. 
CM 26.069 KWD. 
SR .397 UtJS. 
CURRENT JOB COST = 

The control statement: 
COST(L=t·1ARIE) 

UNIVERSITY RATE. 
(Central Processor time) 
(Mass Storage transfers) 
(Permanent File operations) 
(Central r~emory space) 
(System Resource Units) 
s .06 

writes a one-line summary of the information on a 
local file named MARIE. One method of saving the 
information is to insert the following sequence of 
control statements at the end of a job: 

SKIP(GETCOST) 
EXIT. 
ENDIF(GETCOST) 
GET( MONEY) 
COST( L=MONEY) 
PACK (r~ONEY) 
REPLACE (MONEY) 

here MONEY is a permanent file you have already 
aved to keep track of the money you spend in each 

job. Each 1 i ne of t~ONEY thus reflects the COST 
information for one job. Periodically, you can 

inspect the MONEY file and delete the oldest 
information in it. 

The EXIT statement ensures that the COST 
information will be reported, even if a control 
statement early in the job failed. The following 
control statements cause the COST information to 
be written in the dayfile, whether or not the 
whole job succeeds: 

COST. 
EXIT. 
COST. 

WRITEUP(COST) gives more details. 

The ACCSTAT control statement reports how many 
computer resources you have used and what charges 
you have incurred for certain periods of time. 
Information for the last accounting period 
(complete day), month to date, and year to date 
appear in the report. WRITEUP(ACCSTAT) explains 
how to use the control statement, and 
WRITEUP(ACCRATE) explains the information 
reported. The output from ACCSTAT is divided into 
system resource charges, such as for time and 
memory used, tapes mounted, pages printed and 
permanent files stored; off-line charges, such as 
for tape cleaning, permanent file restoration, and 
supplies purchased; and the financial summary of 
total charges and credits. To figure out how much 
money remains in your UCC account subtract the 
total charges from the amount originally allocated 
to you. 

Sara Graffunder 

another xedit note ... 
Just a note regarding the article "Creative uses 
of XEDIT" by Tom Rindflesch in the last Humanities 
Newsletter. The reader should have been cautioned 
that the order of the change commands used during 
the transliteration sequence must be thought out 
in advance. For example, if the first two 
'changes' in the example on page 5 are reversed, 
the final result would be 

IN PRINCIPIO ERAT VERRRUM ET VERRUM ERAT APUD 
DEUM ... 

The reason for this corruption is that the first 
change (C/1/B) changed all the 1's to B's. The 
second change (C/B/R/) changed all the B's toR's 
which now includes those created as a result of 
the previous change command. In effect, all the 
1's have been changed toR's. 

This effect is even more subtle if two character 
changes are being done. For example, if an 
original string is 'AXHQTHR' and the change 
commands are C/X/T/ and C/TH/E/ the final results 
would be 'AEQER'. 

This side effect can be cleared up 
thought in advance and the realization 
views the lines as strings of 
characters and not special forms (e.g., 

with some 
that XED IT 
individual 
'TH'). 
Bill Wells 
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computer assisted methods in the study of the new testamer 
The following is the course descript1on of a new Students who have not had Classics 3072 or 5072 or 
course being offered this spring by the Classics a similar survey of the New Testament from an 
department: academic perspective should discuss their 

background and preparation for the course with 
Classics 5080 2:15-3:00 p.m. MWF Spring 1980 Professor Kraabel. 
Folwell Hall 304 

Instructors: 
A.T. Kraabel - Classics and Center for Ancient 
Studies 
P.C. Patton - University Computer Center and 
Center for Ancient Studies 

The spring quarter 1980 N.T. Proseminar will deal 
with computer methods for literary analysis and 
their application to the study of the New 
Testament. Although familiarity with the Greek 
N.T. and the Pascal programming language are 
desirable preparation for the student, they are by 
no means necessary. 

The class will meet r~onday and Wednesday leaving 
Friday free for conferences and research. 
Students will prepare a system design or plan for 
a computer assisted research project on a N.T. 
research problem. These system designs will be 
presented to the seminar, discussed and then 
revised and completed for submission and grading. 
Students wishing to complete their research 
projects on the computer may enroll to do so the 
following summer or fall quarter in Classics 
5080X. 
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Simulation Computer 
The possibilities for computer applications are 
limited only by your own creativity but include 
SYSTEM MODELLING, SIMULATION and OUTCOME 
PREDICTION as well as complex statistical 
analyses. An example of such modelling in a 
Humanities project is the computer simulation of a 
Roman plantation.(1) Since the Roman plantation of 
Imperial times is considered to be a system, a 
mathematical model is constructed, using variables 
that affect yearly profit, to approximate the 
workings of this system. The simulation program 
keeps account of the variables and their 
relationships. The simulation aspect of the 
project uses the computer to perform a series of 
calculations to test the effect of some 
combination of these variables on the whole system 
as measured by yearly profit. In this way, a 
"yearly cycle of events" can be produced in order 
to study the operation of the plantation and to 
estimate or predict the outcome of selected 
variables based on a known configuration of the 
other variables. That the model and variables 
need not be purely mathematical can be seen by 
considering a simulation of house construction 
(2), where the computer can predict the results of 
any series of decisions and simulates the building 
of many houses. For any particular house, the 
computer can tell you what decisions are required 
to build it. 

I, 

1. 

2. 

H.J. Morris 
Simulation 
Plantation." 
1978. 

and V.A. Walsh, "CATO: A Computer 
of a Roman wine and Oi 1 
paper read at AlA, Vancouver, 

Doctoral dissertation 
V.A. Walsh. 

in progress by 

dlacrata ayatam almulatlon 
Discrete event digital simulation offers one 
method for studying the behavior of a system. It 
has been used to study subjects such as the turtle 
population or the resolution of conflicts between 
nations. 

Simulation languages are concerned with the 
simulation of systems which involve the 
interactions in time of a number of interrelated 
processes. Processes in a system are modeled by a 
sequence of discrete events. The effect of an 
event is to change the state of the system. The 
state of the system can be changed by changing 
values of data items known to the system, by 
creating new data items or destroying data items, 
or by causing or canceling future events. The 
effect of a process is the sum of effects of the 
sequence of events by which it is characterized. 

1/Since_the different processes within the system 
may 1nteract, the sequence of events associated 

:with the set of all processes of the simulated 
1:system must be executed in the order in which it 

l'oc~urs in the ~ime scale of the simulated system. 
Th1s accompl1shed by means of a scheduling 
:algorithm which schedules the events to be 
)executed. 

Three commonly employed simulation languages are 
GPSS, SH1ULA, and SIMSCRIPT, all of which are 
available at the University of f'linnesota. 

GPSS is an interpretive simulation language which 
is easy to learn and work with. Each GPSS 
statement corresponds to an assembly language 
subroutine which in interpreted and executed. 
Since each statement is unusually powerful, it is 
not surprising that a few statements often suffice 
to conduct a simulation. 

SIMULA is an ALGOL-based language which builds on 
ALGOL by introducing a number of new syntactic 
constructs and a number of built-in system 
functions. 

SIMSCRIPT is based on FORTRAN. Much 
instruction repertoire is similar to 
FORTRAN. In a SIMSCRIPT program, each 
encoded as a subroutine. 

of its 
that of 
event is 

Among these simulation languages available at UCC, 
GPSS is recommended because of its simplicity. 

almulatlng reality 
It's budget time and inflation 
than ever. What to do? Simplify. 
process of model building. 

Steve La i 

is more painful 
Consider the 

We like to simplify. Pictures (visual, verbal, 
spatial, conceptual) are models of reality and 
constantly used as prompts for reality. A 
situation is often approximated by a model in 
order to obtain a view which complexity prohibited 
in the original situation. Attempting to make 
models can also bring out hidden assumptions. So 
it is becoming common for research reports to 
include a model as a concise summary of what is 
being presented. If you want to 1 earn to do 
research it would help to develop strategies for 
finding out how things are modelled. Typically, 
this is done by performing an experiment of some 
sort and then trying to figure out what has 
happened. In doing this, the most time consuming 
and costly part of the experiment is often 
gathering the data. Computers can provide a cost 
effective alternative in this process by 
generating experimental data. Time can be saved 
and large problems can be attacked because the 
expense of data gathering equipment is avoided. A 
series of experiments might then be done in the 
time it used to take to do one 'live' experiment. 
More time is spent on the logic of designing the 
experiment and on the statistical analysis of the 
data. Experiments can even be done where the 
capability for gathering the data does not yet 
exist. 

To facilitate this process, the University 
Computer Center has acquired EXPER SIM, a form of 
the t~ichigan Experimental Simulation Supervisor, 
from CONDUIT, a software distribution company. 
Born at the University of Michigan, EXPER SIM has 

; been used in over twenty educational institutions 
I for projects in Business Administration, 
j (continued) 
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Chemistry, Education, Engineering, Geography, 
Psychology, Sociology and Statistics. The 
instructor for the course develops a model which 
students explore, finding which variables are 
important for the features the model presents. 
!~any passes through the simulation can be taken, 
with variables not considered on the first pass 
introduced later. The instructor, knowing the 
importance of the variables, can return 
significant or random results as is appropriate. 
The student uses many of the strategies and 
analytical tools of the research subject to deduce 
the model. 

The simulation supervisor was written to make it 
easier for instructors to implement models and for 
students to use them. It does this by requiring 
the instructor only to provide a model subroutine 
(written in FORTRAN) which provides an algorithm 
and initialization for a process. INPUT/OUTPUT 
programming (at times a significant part of the 
whole) is usually provided by this supervisor. 
Plotting and statistical subroutines are provided. 
Probability distributions (such as binomial, 
normal, gamma, etc.) are also available from the 
supervisor. 

Whenever the program is requesting input, a 
supervisor command may be entered to provide 
information about and control over the simulation 
process. For example, VARS will print all 
simulation variables with their defaults and 
possible ranges in the model simulated. 

If you are interested in using EXPER SIM for one 
of your courses, or just want more information, 
please call me. The UCC Reference Room (235a 
Experimental Engingeering) has a copy of EXPER SIM 
Readings which describe some educational 
applications, the effectiveness of and motivations 
for this program. There is also a copy of the 
EXPER SIM Model Builder's r~anual which describes 
how one goes about making a model and using it 
with a class, and gives some examples of different 
types of models. I would like to hear about any 
experiences people have had with EXPER SIM at 
other institutions. It may be possible to obtain 
the models from those institutions to continue the 
experience here. 

Well, the kid is hollering ... back to reality. 
Bill Sackett 

1Jlust issue! ~tt untt nu rnutr 

RETURtJ TO: 
User Services 
University Computer Center 
227 Experimental Engineering 
University of i·1innesota 
208 Union Street SE 
Minneapolis, Minnesota 55455 
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