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INTRODUCTION

In recent years a great deal of research effort has
been devoted to imnroving simulation software. Pro-
ducts currently available for discrete event simula-
tion include GPSS/H, SIMSCRIPT II.5, SIMULA, SLAM,
SIMAN, SIMPAS, PASSIM, and ASSE, to name a few. Some
of these nroducts (SIMSCRIPT II.5 and SIMPAS, for ex-
amnie) use process-oriented annroaches. A1l of them
assume an entitv-attribute-set basis for describing
the model to be simuiated.

SIMSCRIPT II.5 and SIMULA are ceneral-purpose simula-
tion nrogramming languages. Alternatively, GPSS/H,
SIMAN, SLAM, Micro MET, INTERACTIVE and ASSE are
“nackages" (I won't dehate whether the terminology
"language" is annropriate or not) that were developed
nrimarily for sirulating cueueing networks, such as
miaht be found in manufacturing or comnruter systers,
SIMPAS is a preprocessor for a Pascal nrogram that
converts “"simulation" statements into Pascal code for
comnilation and execution.

In this nresentation we will review the facilities of
a collection of data structures and routines for dis-
crete event sirulation in Pascal, called SIMTOOLS.
This nackace was developed for use in teaching dis-
crete event simulation and for develoning simulations
for testino statistical methods in discrete event
simulation.

In developing SIMTOOLS, five nrinciples were used:
1. -Data structures should be as simnie as nossible.

2. Procedures and functions should be simnle and de-
scrintive.

3. The internal mechanics of the simulation nrogram
should be transmarent to the user.

4, The source code of event routines should be easy
to read and understand.

5. Standard Pascal should be used as much as nossible.

SIMTOOLS imnlements the familiar entity-attribute-set
renresentation in which a system's static structure
consists of a collection of entities which have attri-
butes and may belong to sets. In addition, a snecial
twne of entity, called a resource, is imnlemented.
SIMTOOLS nrovides a fundamental set of facilities for
creating and deleting entities, inserting them into
and removing them from Tlists, and managing resources.

The dvnamic structure imnlemented by SIMTOOLS is the
event view, in which the state of the system changes
only at points in time which mark the occurrence of
events. The package contains facilities for
scheduling and cancelling events, returnine the
current svstem time, running the simulation (a timino

routine), and stonning the simulation. Some features
were added which do not appear to be part of other
simulation nackaces. In SIMTQOLS, one can "enable"
and "disable" events, so that, for examnle, a "dis-
abled" event that is scheduled will not occur. In
addition, the timing routine was constructed so that
the simulation can be run either until the event list
is emoty or a snecific lenath of time has elapsed.

Other features of SIMTOOLS include automratic event
tracing, vhich can be turned on and off, and auto-
matic collection of 1ist and resource statistics.

This nackace has been used successfully in teaching
introductory simulation tn advanced underaraduates

and beainnina graduate students. This success avpears
to come nrimarily from the fact that the student can
see all narts of the simulation, including the timing
routine, and that the source code is hichly under-
standable.

Currently, SIMTOOLS is being extended to include the
nrocess view of simulation. The new nackage,
SIMTOOLS/P, which contains SIMTOOLS as a subset,
facilitates develonment of nueueina models and other
oroduction systems.



