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POWERSIM™:

with Flow Diagrams

by W. Brian Kreutzer and Michael Bean

our management team has been

working on creating a causal

loop diagram that describes the
challenges of launching a new product
(see “Two Product Pricing Models”).
Some of the issues, however, still have
the team perplexed. For example, the
diagram shows that if you increase the
price of your product, revenue will also
increase. But it also indicates that if
you increase the price, sales will fall,
causing a drop-off in revenues. There-
fore, you need to determine how much
can price be raised before the loss of
sales counters the increased revenues.

While causal loop diagrams are great
for showing the links between elements
in a system, the causal loop diagram
cannot answer your question. In order
to show the relative strength of those
linkages, you need to use flow diagrams
and create a computer-based simulation
model.

One tool that might make your first
excursions into model building a little
easier is POWERSIM, created by
ModellData AS, a Norwegian software
company. POWERSIM is a Win-

Modeling

dows™ -based visual modeling tool that
can help you make the transition from
conceptual models to computer simula-
tions.

Accumulator and Flow Diagrams
While causal loop diagrams show one
type of variable, flow diagrams or accu-
mulator and flow diagrams (AFD) dis-
tinguish between three types of vari-
ables—accumulators (or stocks), flows
(or rates), and auxiliaries. For example,
note the differences between the causal
loop diagram and the AFD in “Two
Product Pricing Models.” In the AFD,
each variable is associated with a differ-
ent icon. The squares in the diagram
represent stocks, the circles connected
to the clouds are rates, and the free-
floating circles and diamonds are auxil-
iaries.

Accumulators are distinct from flows
in that, if you were able to stop time,
you would be able to count or measure
things that are stocks. For example,
Accumulated_Sales in the flow diagram
is a tally of total Sales to date. A rate is
what controls the entry into and exit

Two Product Pricing Models

Sales \
Revenues
Learning
Curve
Effects

I’nce

Causal loop diagrams (left) show the interconnections in a system, but they cannot show the relative strength of those
linkages. Inan AFD of the same pricing model (right) , sales volume and price are both shown as rates which affect revenue

to differing degrees.
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out of a level, just as Sales determines
how quickly our Accumulated_Sales in-
creases. Auxiliaries are variables that
help determine the value of the rate. In
the pricing example, Revenue, Learn-
ing_Curve, Profit_Margin, and Price are
all modeled as auxiliaries. (For a more
in-depth discussion of how POWER-
SIM represents types of variables, see
“Variables in POWERSIM”).

Modeling in POWERSIM

Using POWERSIM, you can draw flow
diagrams that represent the problem you
are modeling on the computer without
having to enter the underlying equa-
tions until you have refined the model’s
structure. This way, you can concen-
trate on seeing all the relationships
among the variables before having to
specify how they're related. This can
help ensure that the simulation model
your team is creating is consistent with
your causal loop-based conceptual
model.

It would be impossible to mention all
of POWERSIM’s features here, so we've
listed below some of the ones we feel are
most exciting, along with a brief de-
scription of each:

Arrays. Arrays allow you to repre-
sent many competitors simply by model-
ing one competitor, adding a subscript
to the variables, and changing that sub-
script to create an identical structure for
each competitor. Graphically you still
have a small model (which is easier to
communicate to others), but operation-
ally you have a powerful, multi-com-
petitor market structure. Using arrays
can also make your
model more effi-
cient and save time
in the modeling
process.

Built-in Func-
tions. Suppose you
want to calculate
the Net Present
Value of two alter-
native pricing strat-
egies. POWERSIM
has built-in finan-
cial functions to
make this process
casier, as well as
macros and func-

H The Systems Thinker Vol. 4, No. 7

© 1993 Pegasus Communications, Inc. Cambridge, MA (617) 576-1231



Edit View Format Simulate

PowerSim - [SHIPMENT.SIM]
Color  Tools Window Help

AlEary]

HEE S )

Loop B1 ) — Orders
P S -
Orders Received &

Causal Loop Diagram
inventory )

Slide Bar

152167 'nventfo.]ry‘ 1560C3 1
{ X

-

& (T~
250458 |~ N\
300

Orders_Rec 7 Ishipment
174766 000

B

" Desired_Invertory

145 695
Invertory_adjustment

tions that support basic statistics, math-
ematics, and array capabilities.
POWERSIM also gives detailed descrip-
tions of how they implement their func-
tions, which makes it easier to translate
your existing models written in other
system dynamics modeling languages to
POWERSIM. Custom functions can be
made on demand.

Management Flight Simulator De-
velopment. POWERSIM makes it pos-
sible to create management flight simu-
lators (MFS) using its interfacing fea-
tures. MFSs make it easier to communi-
cate the results of simulations to manag-
ers who were not involved in the mod-
eling process. Since these features are
integrated with the POWERSIM simu-
lation language, it is easy to connect
your model to the MFS, and it elimi-
nates concerns that your MFS will give
you different results than your model.

The interface features also make it
much easier to enter your input data,
and they allow you to control how your
output is formatted. For example, you
can use slide bars (like the ones on your
stereo’s graphic equalizer) to enter your
input and then view your output in fi-
nancial reports such as P&Ls and bal-
ance sheets. You can also use
POWERSIM to draw causal loop dia-
grams and include these in your MES to
help document your model.
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Opening Multiple Models Simulta-
neously. Everything related to your
model appears in different sections of
one window. This allows you to have
more than one model open at the same
time, making it possible to copy and
paste among models easily. This win-
dow structure creates another interest-
ing feature—the ability to run models
simultaneously. This means you can
split your model into a main model and
several co-models that can then be con-
nected.

For example, suppose you are devel-
oping a model as a team. Once you
agree on the names of the parameters in
the different model sectors, you can
break the model into pieces and work
on them separately. The entire model

can then be pieced together once the
component sectors are completed.
Comparison Runs and Sensitivity
Analysis. POWERSIM allows you to
save the results of any simulation and
then compare the results with other re-
cent runs. You can also create “sensitiv-
ity analyses,” that is, you set up multiple
simulations with varied inputs (e.g.,
marketing budger) over a range of speci-
fied values. This is very useful when
you want to compare model results of
different scenarios or debug your model.

Filling the Gap

POWERSIM fills a gap in the toolkits
available to managers who want to ap-
ply systems thinking to their business
problems. Its power and ability to do
arrays and handle large models will
make it extremely popular with profes-
sional model builders, while its graphi-
cal interface and low price will make it
popular among managers. Both manag-
ers and professional model builders who
are interested in creating simulations on
Windows-compatible computers will
love it for bringing a graphical flow dia-
gram-based simulation language to the

PC. @
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Variables in POWERSIM

While traditional flow diograms consist of levels, rotes, and auxiliaries, POWERSIM adds o
number of other icons. For instance, icons for auxiliaries change depending on whether they
are calculated or constant: if they are calculated they ore drawn os cirdes, if they are constant
they are represented by diamonds. Rates are divided into two parts, the rate (traditionally
shown as the cirde) and the flow (the arrow that attaches a cloud to a level or two levels to

each other).

lcons in POWERSIM tell much more than just the variable type. They can also indicate the
current value ond what functions, if any, are included in the variable’s equation. For instance,
if an auxiliary has an equation with o delay function in i, a small square is shown in the
auxiliary’s circle to inform the user thot this auxiliary has a function that uses an internally-

generated level.
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