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In 1979, the state-of-the-art in simulation lan-
guages was extended with the introduction of
SLAM ", the first language that provided three
differéent modeling viewpoints in a single inte-
grated framework.(5) SLAM permits discrete
event, continuous, and network modeling pexrspec-—
tives and/or any combination of the three to be
implemented in a single model. SLAM represented
a significant breakthrough in simulation methods
development, as it provided the flexibility to
use the most appropriate world view for the sys-~
tem being studied. This improved upon the more
traditional situation in which simulation model-
ers were restricted to the modeling perspective
embodied in the language they were using.

The success of this new approach was readily ap-
parent. SLAM has been installed in more than 300
industrial, academic, and governmental organiza-
tions. This response by the simulation community
is evidence that SLAM meets the needs of practic-
ing simulation modelers by:

* making it possible to model a wider variety
of systems using the most effective model-
ing perspective;

* allowing rapid model development using net-
work modeling concepts; and

* supporting models that combine modeling
perspectives through well-defined, care-
fully designed interfaces.

Figures 1, 2, and 3 present the organization for
discrete event modeling, the organization for
continuous modeling and the network nodes used in
SLAM. Complete discussions of these concepts are
presented in references 3 and 4.

As experience with the use of SLAM increased,
Pritsker & Associates has fefined and expanded
SLAM capabilities to produce SLAM II VERSION 2.0.
SLAM's modeling power and flexibility have been
enhanced by adding the following functional capa-
bilities:

* blocking and balking at AWAIT nodes

* user-provided resource allocation strate-
gies at AWAIT nodes
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* state conditions based on threshold cross-
ings by discrete as well as continuous va-
riables

* user-provided SELECT criteria for queues
and servers when SLAM II selection rules
do not suffice

* additional statistical output reporting on
gate status, resource availability, the
event calendar, and histograms

* variable batch sizes at an ACCUMULATE node

* variable probability for branch selection
on ACTIVITY statements

* variable statistics numbers on ACTIVITY
statements

* increased flexibility for arithmetic state-
ments at ASSIGN nodes

* variable resource specification at ALTER,
AWAIT, FREE, and PREEMPT nodes

* variable gate specification at AWAIT,
CLOSE, and OPEN nodes

* variable file numbers at AWAIT, QUEUE, and
PREEMPT nodes

* multiple SELECT oxr MATCH nodes associated
with a QUEUE node

In addition to the modeling enhancements listed
above, SLAM II VERSION 2.0 allows for the tailor-
ing of trace reports showing the operation of a
model. This is accomplished through the use of a
MONTR statement which initiates the calling of
the user-written subroutine UMONT, Functions for
accessing the current system status including the
location of the current entity in a network are
now provided. Furthermore, additional functions
for accessing statistics on activities, resources,
and gates are included.

In order to facilitate the rerunning of network

models, SLAM II VERSION 2.0 provides an option to
save and reload a decoded network description by
adding a parameter to the NETWORK statement. In
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this way, a network can be run without re=input-
ting the network description.

SIAM's input error messages have been improved.
These improvements expedite the modeling and de-
bugging process and allow the modeler to more
qulckly move to the task of system evaluation.

SLAM has‘been‘upgraded to include search algo-
rithms that improve the efficiency in performing
file manipulations for large problems and to re-
duce the processing time reguired to detect
threshold crossings of continudus variables.

Ooutput reporting flexibility has been increased
with the addition of optional 72 column output al-
lowing the convenient use of all computer termi-
nals. TIn addition; SILAM now provides an automated
interface with SIMCHART, an interactive computer
graphics package also available from Pritsker &
Associates. SLAM will generate simulation data
that can be used by SIMCHART to prepare graphics;
plots, histograms, pie charts, and pie graphs. (1)
SLAM can also be interfaced to standard graphics
packages.

In summary, SLAM has been improved to prov1de ad-
ditional efficiencies in.the simulation modeling
process. Ease of model design, speed of implemen-
tation, and clarity of outputs have all been en-.
hanced. With these additions, the application of
SLAM can result in' lower development costs, short-
er run tlmes, and lower computing costs.

All improvements made to SLAM have been made so
that existing SLAM models are upwards compatible.
That is, all models that previously executed in
SLAM can be xrun in SLAM II VERSION 2.0 without any
changes. The SLAM user simply adds data inputs or
additional user' code to invoke the new capabili-
ties. With this design, the existing user can up-
grade his or her modeling efficiency with little
or no loss in time.(2)

The tutorial presentation will provide examples on
the use of SLAM II VERSION 2 and its new capabi-
lities.
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Figure 1. SLAM Organization for Discrete Event
Modeling
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Figure 2. SLAM Organization for Continuous
Modeling




FIGURE 3.

SLAM NETWORK SYMBOLS
Name Symbol

SLAM II Tutorial

Function

ACCUMULATE

ACTIViTY Qun PR

©

ASSIGN

coLer

CREATE

QUEUE
SELECT 4>
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ALTER “b
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CLOSE

FREE
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OPEN @

Accumutates a set of
entities into a single
entity

Specifies enlity routing
and delay {operation)
times

Assigns values to
attributes or global
system variables

Collects statistics and
histograms on SLAM Il
variables "

Creates entities
based on a specified
amval pattern

A continuation or
“do nothing” node

Delays entities in
QUEUE nodes uniil a
match on an attribute
is made

Delays entities until a
server becomes
available

Selects among queues
and servers based
on prescribed rules

Terminates the routing
of entities

Changes the availabla
number (capacity) of a
resource

Delays entities unti a
resource is available or
a gate is open

Closes a gate .
Makes resources

available for
reallocation

Logical swilch
definition and initial
status

Opens a gate
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=
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DETECT  [wnfeonfu e By

ENTER bD
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and inilial capacity

Creates (generates) an
enlity when a variable
vaiue reaches a
prescribed threshotd

Entry point for entity
insention from
user-wntten FORTRAN
subprogram

Transter of contral to
user-wniten FORTRAN
subprogram

Types of Network Nodes in SI.AM
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