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especla,lly des1gngd to fa,c111tate the Wr1t1ng
of simulation programs. Digital simulations
generally consist of a numerical descmptlon
of ”status” which 1s modified at various
SIMSCRIPT simula’clong cgngmt pr1mar11y
of a collection of "event routines" written
by the user describing how different kinds
of events in a partu;ular simulated woprld
affect current statug and cause future
events, Status is described in terms of
various !'entitieg!!, 'attributes'!, and "sets'
ag specified by the user.

Simulation is presently being used as an analysis
and management tool in numerous fields as manufac-
turing, logistics, economics, trangportation, and
military operations. Unfortunately, the development
of simulation programs, using conventional program-
ming techniques, can be extremely time gonsuming,
The SIMSCRIPT programming system, on the other
hand, is especially designed to facilitate the writing
of simulation programs.

For the industrial engineer or operatlons re-
search analyst, the SIMSCRIPT programming 1anguage
serves as a convenient notation for fermulating simu-
lation models, For the programmer, it reduces pro-=
grammmg time severalfold as compared to simulations
written in FORTRAN and permlts relatively easy pro-
gram modification and expansien. If the analyst and
programmer are not the same person, SIMSCRIPT
greatly simplifies the problem of communication since
the model and the computer program are written in a
notation readily understood by both.

There are three aspects of SIMSCRIPT which
enable it to reduce the programming time required
for simulation. These are its world-view of the
model to be simulated; its method of communicating to
the computer the world to be simulated; and some
features which are useful for programming in general,
and thus for simulation programming in particular.

In this tutorial session, two examples (one coded
in SIMSCRIPT I. 52 and one coded in SIMSCRIPT IL 53)
will be discussed in ordexr to demonstrate these three
aspects-~-the SIMSCRIPT world-view, program struc-
ture and special programming features of the two
most widely used versions of the language.

SIMSCRIPT'S World-View

SIMSCRIPT provides a world view that allows
models to be structured in terms of the concepts
listed in Fig. 1.
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Fig. 1-Basic Concepts in SIMSCRIPT World-View

As of any moment of time, the simulated world
has a status characterized in terms of how many of
which type of entities exist; what are the current
values of their attributes; what sets the various enti-
ties belong to, and who are the members of the sets
which they own. For the sake of programming
efficiency, we make a distinction between temporary
and permanent entities, Temporary entities can be
created and destroyed (can appear and disappear) in
the course of a simulation run. Permanent entities
do not come and go, but stay with a run from start to
finishq

Part of the SIMSCRIPT world-view is an event--

a point in time when status changes. Exogenous
events are caused from outside of the simulation pro-
cesas. Endogenous events are caused by prior occur-
rences inside the simulation. Thus, as illustrated in
Fig. 2, during the course of the simulation, the
exogenous events (vertical arrows) occur at pre-
determined times, perhaps causing one or more sub-
sequent endogenous events which, in turn, may cause
still other endogenous events,
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Fig, Z~Schematic Representation of Exogenous and
Endogenous Events through Time

The SIMSCRIPT supplied timing routine auto~
matically orders all events in time sequence so that
the most imminent event occurs next. Simulated time
in the model 1s advanced from event to event rather
than at fixed intervals of time.

SIMSCRIPT Program Structure

A simulation model written in SIMSCRIPT 1. 5
usually consigts of four parts:

1. Definition Form

2. Events Lisgt

3. Event Routines

Initialization
4, Data {
Exogenous Events

Definition forms are filled out to describe the
variables of the system (i. e, entities, attributes and
sets). The names of the variables are recorded, along
with their data formats (i, e, integer, decimal, and
packing). The events list provides names for each
type of exogenous and endogenous event, Event routines
written by the user describe the precise changes to the
system when an individual event occurs, The initial
value of all permanent variables (the number of each -
type of permanent entity and value of each permanent
attribute) are established by data specified by the
model builder in the initialization forms. Exogenous
event data directly controlled by the user are ordered
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chronologically according to the sequence of event
occurrences, The definition form, events list and
event routines are used in compilation by SIMSCRIPT,
After compilation of the simulation model, usually
only the initialization and exogenous event data are
changed for different experimental runs,

Rather than fixed forms, SIMSCRIPT II, 5 uses
free-form, English-like sentences that make the pro-
gram easy to write and easier to read., Definition
forms are substituted by PREAMBLE statements.
Initialization forms are replaced by a user written
initialization read routine.

SIMSCRIPT Programming Features

Most of the important features of FORTRAN (e, g.
DO LOOP, IF, GO TO, etc.) are contained within
SIMSCRIPT so the user has the capability of FOR-
TRAN, but also has all the simulation oriented fea-
tures of SIMSCRIPT. The timing mechanism, random
look-up tables and statistics collection instructions of
SIMSCRIPT greatly facilitate the programming of a
simulation model. Generalized list-processing capa-
bilities, dimension-free memory, and report gener-
ator features of SIMSCRIPT are particularly useful
for the development of most computerized models. In
summary, SIMSCRIPT is one of the most powerful
simulation packages now available on a wide variety
of computers.

This conference presentation will describe in de-
tail a single model programmed in both SIMSCRIPT
I. 5, and SIMSCRIPT IL. 5 in order to illustrate the dif-
ferent features of the two SIMSCRIPT languages.

#This paper is an updated verions of the 1966 RAND
memorandum” by Dr, Harry M. Markowitz, the
inventor of SIMSCRIPT,
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