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Installing System Maximizer

Indallationis smple. Jug drag and drop the System Maximizer iconto the
Applicationslibrary (or your preferred location). Double click System Maximizer to run
it.

Toingal avalid license of System Maximizer, open the System Maximizer -> License
SetupE menu. Enter your username provided in your license email in the username
field. Enter thelicense number in thelicense nunber field.

System Requirements

Operating System: Mac OS X 104.0 and above
Processor Requirements: 1 GHz G4 Processor or better recommended
RAM Requirements: 512MB RAM

Getting Started

Adding Components To a Design

To add acomponeant to your design, peform thefollowing steps
1 BOpen thelibrary drawer
Y ou can do this by either:
clickingonthelibrary iconin thetoolbar
or by selecting View -> Toggle Library
2 B Scroll throughthelibrary to find the component you are interested in
3 BDrag and drop this component to your document

Parts of a compon ent

Ports, Type, I nstance number, Graphic Symbol

In aschematic view, a component shows thefollowing:

«— Component Tvbe

Inputport(s
putp Q‘ } Z_1 <« Outputpori(s)

AN

\Graphical Symbol

Ingance Number
(automeatically assigned)

WWw.optunis.com 6



Y ou may aso changeparameter values in this panel window

Parameters

Several components have parameters assodiated with them. For ingance the sin source
componeat has an output tha is described by the following mathematical equaion

amplitudé'sin(@"#" freq"k) + phase offse) : where k is thesample nunber

Theuser may adjug theamplitude freq, and phase_offset paameters.

Setting Para meters

To see the parameters available for a component, select the component and either select
info from thetoolbar, or choo® View -> Show InfoE fromthe menu.

8] info
Instance Name : reference number :0
Type : sin
Parameter(s) ¥ toggle graphics/parameters
Name Value
freq 0.1

phase_offset 0
amplitude 1.0

Showing th e Parameters in th e Schematic Vi ew
Some components also have a parameter view, in which key parameters are displayed.

amplitude:3

width:1
offset 5

periodic: MO

Y ou can choo% which view to display by selecting thetoggle graphics/parameters button
in theinfo window.
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Wires and Connections

Wires are used to connect the output ports of components to theinputports of other
componeats. There may only asingle output port connected to awire. There may be
several inputports connected to thiswire. A wire may be composed of wire segments
and each segment may have several wire elements.

Thefollowing drawing shows several components and wires.

— -1
c . - o Z
ull-.-_-\xlll.
! T
[
._‘qu

This picture shows 4 wires. Thereisawire connected to theinpu port of the Gain (1)
element. Thereisawire connectingthe outputport of the Delay (1) element to theinput
port of the Difference element. Thereisadangling wire connected to the output port of
the Difference element. Findly, thereisthehighlighted wire tha connects the output
port of the Gain (1) element to theinputports of al the other elements.

A singlewireisselected. Thisselected wireis composed of 5 elements. The segment
connected to thetimePlot congsts of 2 wire elements. All the other segments consst of a
single element.

Drawing Wir es

To draw awire, moveyour mouse over an inpu port or an output port (of acomponent or
theend of awirewhich isalready drawn). Thecursor will changeto a cross hair,
indicating that if youwere to drag at this point, awire would bedrawn.
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Selecting Wir es

To select awire, moveyour mouse ove awire. Click 3times. Thefirst click will select
thewire element. Thenext click will select the segment. Findly thethird click will
select theentire wire.

To view the connectionsbetween elements, select view -> Show/Hide Port Connections
Red wires will indicate which ports are connected togeher.

= — e
5 o T -1
e o ———
i o —
= Y
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.\.'\. = rd
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"
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%,
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Stretching W ires

Y ou may stretch a wire segment by selecting a wire e ement, and dragging, or by
selecting a component with awire already connected to it and movingtheelement. The
wire will stretch to thecomponent. Thisfeatureiscaled rubbe banding.

Deleting Wir es

To ddete awire, select thewire, and presstheddete key. To ddete awire segment,
select the wire segment, and press the ddete key.

Copying Compon ents

To copy acomponent, press the option key, and drag the component. A copy of the
component (with all assodated parameters) isthen created. Drop this copy someplace in
theblock diagram.
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Selecting Multipl e Compon ents and Wi res for Moving and/or D eletion

Multiple components and wires may be selected for moving or ddetion. Select multiple
items, move your mouse to an empty location in the block diagram. Click anddrag. A
boundng box will appear. Keep dragging until thebounding box covers al of the
desired components. Let go of themouse button. All the components and wires are now
selected. These components may be moved to anather place on theblodk diagram or
deeted.

Making a Hierarchical Design
Hierarchy suppot indudes thefollowing capabilities:

¥Hierarchical symbol editor to create, edit, and save hierarchy symbols
¥Blodk diagram editor can push into and popout of a hierarchical level
¥Blodk diagram editor indicates the hierarchy level in thewindowtitle
¥Inputand output port elements added to thedesign library

¥Hierarchy flattening smulator

Creating a hierarchical design conssts of two different steps
1 B Create the base design components for the hierarchy
2 DAdd thehierarchy elements to your block diagram (and point to the correct
base components), and connect up the ports.

To create thebase design components for the hierarchy:
1 - Openthelibrary drawer
2 - Scroll throughthelibrary to find inputports and output ports. Theinputport

lookslike:
Fai
J':,inr:n ut par>

ra
édtput porth
o

Theinputport sources datato the hierarchy. Theoutput port generates data
tha leave your hierarchy component.
3 BDrag and drop theinputand output ports to your base design.
4 Dcreate uniqueport names for your inpu and output ports. These names will
be used later in the hierarchy symbol editor.
5 Dsave the base design.

Theoutput port lookslike:
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To add hierarchy elements to your design:
1 - Openthelibrary drawer
2 - Scroll throughthelibrary to find the hierarchy component. It lookslike:

hierarchy

-z

3 BDrag and drop this component to the design.

4 BRightclick onthehierarchy component and select edit symbol to open the
symbol editor.

5 D Set theinputand output ports to the exact same name as theinputand output
port names you used when generating the base components.

6 D Set thefilename of the base component.

Changing Sample Rates

All non-congant (dynamically changing) sources, and registered elements have a
paameter called skip_rate. Changing skip_rate will changethe samplerate. skip_rate
determines how quickly this output will change For single-rate systems skip_rate should
beset to 0. A skip_rate of 2 will cause the source to skip a simulation cycle. In essence, it
will runtwice as dow, and datawill be hdd congant onthefollowingcycle. A skip_rate
of 3 will cause the source to run at onethird speed, and hold datafor an additiond two
cycles. (Note: A skip_rate of 1 has no effect).

To decimate daa by and integer rate, Simply set the skip rate. To interpolate daato a
highe integer rate, set the skip rate of the dower components appropriately. Theresult
will bethe same as inareasing the sample rate and applying a zero-orde hold. If you
desireto insert zeroes ingead of holding the data condant, insert amux el ement to cycle
between zero and the data.

For fractiond rate interpolation and decimation, use theleast common multiple, and set

the skip rates appropriately. For indance, in the case of 3/4 rate decimation, start froma
base of 12,and set skip_rates of 3 and 4 as appropriate.

Simulating

Start
There are two ways to runasimulation.

Method 1 Dsetting paameters and running a ssimulation

1) Open theView -> Simulation Parameters E  dialog box, or click the setup sim
iconin thetoolbar.
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2) Enter thesimulation sample period.

3) Enter thenunber of simulation samples to simulate.

4) Click the Run button to runthe ssimulation

Method 2 Bre-running a simulation with the same parameters as previoudy set

1) Click thesmulate buttonin the System Maximizer toolbar.

Note: in order to correctly runasimulation, al theinputports of all components mug be
connected to avalid outpLi.

Stop

If youwould liketo stopa simulation (currently in progress),

1) Open theView -> Simulation Parameters E  dialog box, or click the setup sim
iconin thetoolbar.

2) Click the stop button

Viewing th e Simulati on Resu Its

Scope b

Thetime Plotis used to graphtheresultsin thetime domain. Click twice onthe
timePlot component in your designto open the graph. Thefirst time thegraphis opened;
appropriate settingsare chosen for Y-Gain and X-Gain. To changevariousgraph settings
click the show controls button on the graph.

Cursors, Paper Tape

There are vertical (sample) and horizontal (value) cursors available for taking
measurements. To view theactud datavalues, click the show paper tape button.

Other Controls

(Note: for longe smulations this may take some time to generate the paper tape).

It is possible to changethetitle, y-labd, and x-1abd, as well asthegrid gans(both time
andvalue), andsignd offset. Thereisamarker ontheleft edgeof thegraph, which
indicates where 0 would belocated in theY-axis. Available plot types are: ling stairs
(default), and stem
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Dual Time Plot Blocked plots

To view two signds at the same time (locked to each other intime), use thedud time
plot.

FregPlot
This component is used to view a magnitudeplot in the frequency domain.

Saving / Restoring the Design
Tips and Techniques
Component Library Reference

Sources

Constant
Theoutputis aways equd to thecongant parameter value

Pulse

Theoutputisapulse, based onthe parameter settings such as amplitude offset, repesat
rate, and repeating.

Sinus oid

Theoutputisasinewave, based onthe parameter settings such as amplitude frequency,
and offset.

Cosinusoid

Theoutputis acosnewave, based onthe paameter settings such as amplitude
frequency, and offset.

Ramp
Theoutputisaramp fundion, linearly increasing until it resets.

Random

This source provides random(uniformly distributed) data as output

Themax_vdue paameter setsthemaximum allowed value Themin_vdue paameter
setsthe minimum alowed value Allowed valuesfor thetype parameter arereal or
integer.
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Gaussian

This source provides random(Gaussian distributed) data as output The mean parameter
allowsyouto set theaveragevalue Thestandad deviation may beset viathestd_des
paameter.

Periodi ¢ Series

From Fil e

Theoutputisread from atext file. Thetext file containsalist of values. When the
values are completed the output may berecycled or stop (degpending on the parameter
setting).

1
Theoutputisaways 1.

0
Theoutputis aways 0.

Sinks

Time Plot
A time plot is displayed.

Two Input Tim e Plot
A time plot is displayed.

Frequency Plot
A magnitudeplotin thefrequency domainis displayed.

X-Y Plot

X,Y inputdaais presented, and theplot draws a straightlinefrom X,Y locationto X,Y
location. This plot can beused to view trgjectories and pahs

X-Y Sel Plot

X,Y inputdaais presented, and theplot draws a straightlinefrom X,Y locationto X,Y
location. If theseal inputis set to 1, then the selected X-Y pointis highlighted in red.
Thereisaso atrace intendty dider, which may beused to determinehow often a
trgjectory (or pah) istaken. Naturally, this plot can beused to view trgectories and
pahs
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Polar Plot

Magnitudeand phase inputdaa is presented, and the plot draws a straight linefrom the
polar coordinates (mag, phase) locationto polar location (mag, phase). This plot can be
used to view trgjectories and pahs

Polar S el Plot

Magnitudeand phase inputdaa is presented, and the plot draws a straight linefromthe
polar coordinates (mag, phase) locationto polar location (mag, phase). If thesd inputis
set to 1, then the selected, then the selected polar coordinate point (mag, phase) is
highlighted in red. Naturally, this plot can be used to view trgjectories and paths

To File

Datais dumped to atext file specified in the paameter: filename
A complete pahname s required.

Signal St ats

Signd Stats keepstrack of and reports statistical information aboutasignd. Thesignd is
captured onthedata_in port when theenable part is 1 or more. Information reported
indude: # elements, minimum value, maximum value, mean, variance, and standad
deviation.

L.
mean=— Xin
N

n=1
N

. 1 .
variance= —# (xin_" mean?
n=1

n

N
standad deviation = \/%# (xin, " mearn)’
n=1

To view thesignd stats, doubk click thecomponent. Signd stats may bewritten outto a
file (both the satistics, aswell astheraw data used to compute the statistics.)

Arithmetic

Gain
Theinputis multiplied by thegan factor and sent to the output

Multipli er
Thetwo inpus are multiplied togeher and sent to the output

Add er
Thetwo inpus are addal togeher and sent to the output.
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Difference
Oneinputis subtracted from the other, and sent to the output

Accumulator

Multiply B Accu mulat e

Logical

Mux

Theoutputis selected from aparticular inputport. Theinputportsto select from
are0, 1, etc. Thesa port choosswhich inputport is selected.

Comparator

Inpus A, andB. TheA>B outputgoes highif A > B, theA < B output goes high
if A<B.

Barr el Shift er

Theoutputis ashifted version of theinput(which consdered to be a bitwise
integer). A direction (applied to thedir inputport) of 1 will shift left, and a direction of O
will shift right. The magnitude(applied to the mag inputport) will determinethe number
of bitsto be shifted. Inputdaaissupplied inthedat_i port, and theshifted daais
presented onthedat_o port.

Functions

Sign
Theoutputmay beoneof 3 posiblevaluesBl, 0, +1. If theinputislessthan O,

then theoutputisBl. If theinputis greater than 0, then theoutput is 1. If theinpu is
exactly equd to zero, then the outputisO.

Rectangul ar to Polar

And X, Y inputis conveated to Magnitudeand Phase. Thephaseis expressed in
radians

Polar to Rect angular
A Magnitudeand Phase (expressed in radians) is convated to X, Y values.
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Look Up Ta ble

Theinput(which mug beawhole numbe) is the address of thelocation of the
look up table. Theoutputisthetable valuefor tha particular input Thetable values are
determined by afilename, which containsthe address and data in thefollowing format:

Addr. data

Unused addresses are set to zero.

Transc end ental (f (x))

Thefollowing fundionsare suppoted in the transcendental component:
abs sgrt, sin, cos tan, sinc, asin, acos atan, In, log2, 10g1Q exp, pow2, powl0

Note: inputsto sin, cos andtan arein radians and outputs fromasin, acos and atan are
dsoinradians

Saturat e

Theoutputisthe same astheinputas longas it within the maximumand
minimum values (specified as parameters). If theinputexceedsthe maximum, it
saturates to themaximum value |If theinpu islessthan the minimum, the outputisthe
minimumvalue

Dead Zone Zero

Theoutputisthe same astheinputaslongasit within outside of the dead zone
paameter (minvalue). If theinputlessthan min value and greater than E{min value),
then the outputis zero.

Dead Zon e Non-Zero

Theoutputisthe same astheinputaslongasit within outside of the dead zone
paameter (minvalue). If theinputlessthan min value and greater O, then the outputis
min value If theinputislessthan zero, and greater than B(min value), then theoutputis
B(min value).

Hysteresis

Theoutputisthe same astheinputaslongasit is greater than (min value) or less
than E(min value). If theinputwithin +/-(minvaue), andthelast inputwas greater than
min value, then theoutput is+(min value). ). If the inputwithin +/-(min value), andthe
last inputwas less than min valueg then the outputis -(min value).
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integer
convatstheinputto an integer value, stripping all fractiond components. For ingance,
an inputof 1.5 would convet to 1, and an inpu of -0.5 would convet to O.

round

convatstheinputto an integer value If theinputis postive, it roundsupwards If the
inputis negdive, it roundsdownwards For ingance, an inputof 0.5 would roundto 1,
and an inputof -0.5 would roundto -1.

f(x.y)

computes two inputfundions Thevalueof the paameter fundion_nane deermines the
fundion computed. Allowed valuesfor fundion_name are:

powW(X,y), Xly, mag(x,y), phase(X,y)

Storage / Memory

Unit D elay
Theinputis ddayed by asingle sample time.

Serial To Parall el

Seria inputis accepted ontheser input When the convet inputgoes high, thisdaais
convated to parallel daa. Parameter settingsare bit width, and endian. Bit Width mugt
be between 2-32. Endian can beeither QittleOor igO If endian is OittleOthe LSB is
entersser_| first. If endian is (higOthe MSB enters ser_| first.

Parall el to S erial

Parallel inputis accepted onthepa_i input When the conveat inputgoes high, thisdaa
isconveted to seria daa. Parameter settingsare bit width, and endian. Bit Width mug
be between 2-32. Endian can be either QittleOor igO If Endean is QittleOthe LSB is

outputser_| first. If Endean is (igOthe M SB is output first.

Regist er

Shift Regi ster

A programmable shift register fundion. Vaues may beloaded (fromtheda_i port) by
applyinga 1 totheload port. A valueof 1 onthedir port will cause theloaded values to

WWw.optunis.com 18



shift left every ssimulation cycle. Similarly, avalue of O will cause a shift rightevery
simulation cycle. Updaes (loads and shifts) only occur when thevalueat theen port is
1. A valueof 1 ontherst port, will clear theregister to 0.

Counter

Thisisaloadable counter fundion, with programmable direction. Therst inputwill reset
thecounter to avaueof 0. Thecounter will updde when theen poartis1. Thedirection
(up or down) is degtermined by thevaueat theup_dwn port. A valueof 1 ontheup_dwn
port will cause the counter to countup. A valueof 0 will cause it to countdown. Findly,
it ispossible to load avalueto the counter, by applying a1 to theld vd port (which will
load thevalueonthevalueport).

SRAM

Specialty Components

FIR
FIR Filter

¥

o 1 l 71 l _____ + z! ‘l Tapped Delay Line

en <> CO — G1 — 02 — CN—1 — Coefficient Multiplication
rst <>
hm .LO ___________ - Summation
v, =
= out

TheFIR filter implements a straightforward FIR filter. Filter coeficients are specified
viatheinputfilename. Outputs are calculated when theenisequd to 1. Therst signd
will clear thetapped dday line

IR
ThellR filter implements a direct form IR filter.
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IR Filter Structure

: D ~ )
o Lo <
N G
e g G:/ o : L~ \:D

Codficient values for b and aare specified with an inputfile. A sampleinpu fileis
shown bdow:

feed foward
1

3

-3
feed_bak
-1.3

.6

Thefeed_forward command indicates that the following coefficients are for a0, al, a2, E
etc. blisbl.3. Sincethefeedback ganisactudly Ebl,thefeedback ganis1.3 forthe
first coefficient, (and £0.6 for the second codficient). Note that thereisafully
combinatoria pah frominputto output, and this component is therefore consdered a
combinaorial component.

IIR_Reg

This IR filter implements adightvariation on thestandad I IR filter, where thefirst
feed-forward codficientis exactly 0. Inthis case there, thellR filter containsonly
registered components, and becomes
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lIR Filter (registered) Structure

2-1 al==0
n G:/ ™ L~
o O b1 1 a1

Codficient valuesfor b and aare specified with an inputfile. A sample inputfileis
shown bdow (Note, that thefirst feed forward codficient is specified as 0):

feed foward
0

3

-3
feed_bak
-1.3

.6

Thefeed_forward command indicates that the following coefficients are for a0, al, a2, E
etc. blisbl.3. Sincethefeedback ganisactudly Ebl,thefeedback ganis1.3 forthe
first coefficient, (and £0.6 for the second codficient). Note tha there are no
combinaoria pahsfrominputto output, and thiscomponent istherefore conddered a
registered component (thestandad IR filter is considered a combinatoria component).

NCO
This componentis anumerically controlled oscillator
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TheFFT fundionisacomposte fundion. Inputdatais sent to a storage element. When
the convet inputis provided with an inputvalueof A Qthen the FFT will take data and
convat it. Note, inputdaais sentfirst daafirst, andlast daalast. Theinputdaais
valid duringwhen convet ishigh. Thefollowingtiming diagram shows impulses and
ddayed impulse-timing diagrams.
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FFT Usage Timing Diagram
convert J_| ] [ ]
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| 1 | 0 | impLise
| o | i | 0 | delayed impulse
| 0 | i | extramely delayed impulse

Adaptiv e LMS FIR Filt er

Adaptive LMS FIR Filter

Tapped Delay Line

4&0 delayed data

data_in

on <> E'CCCGJ ale C 'C%’V"UD ate CCIECEJ ate .
coefrst
m O ® S (e merou

Thefundionimplements an adgptive least mean square finite impulse respon filter.
Inputdaais presented ondaa in port. There aretwo resets. A valueof 1 applied to the
rst port will reset the entire system, clearing thetapped dday line and coeficient values.
A valueof 1 applied to thecod _rst port will clear only the coeficient values (to zero).
An error_in port suppliestheerror signd used to calculating codficient updaes for the
adaptive LMS algorithm. Coefficients are updaed when the cod _updinputport is 1 (set
theinputto 0 to stop codficients from updaing). Findly resulting filtered outputis
available onthefilter_outport. Thereisan additiond outputfromthetapped dday line
for cascading filters. All calculationsonly occur when theen portissetto 1.
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Thenumbe of coefficients may be set by changing thenum _coef paameter. The
coefficient convergence congant! may be set by changing the mu parameter.
Codficients may bewritten to an externd (tab ddimited) file (chosen by the
coefficient_output filename parameter) by settingsave codficients to_file parameter to
YES.

Codficients adapt according to
Wi, =W +2"u"e" X,

where
"Cy (K)?

K).
W, _ga( ), is the coefficient matrix,
“$ M

%, (8

# x(k) &

% n (
k"1
g;%(( )E istheddayed inputdaa matrix,

ke nf

I isthe convergence condant (set as a parameter), and eisthe error inpu.

X =

Leaky Ad aptive LMS FIR Filter with V ariable !

This filter works jud like the Adaptive LMS FIR Filter, but the corvergence condant ! is
avalableasaninpu port. Thisdlowsfor dynamicdly changng!, based uponother
factors. For ingance, you coud perform a power caculation and base! onthe reciproca
of the power (asinthe Normaized LMS agarithm), and feed this vdue to the Adaptive
LMS FIR Filter with Variable! .

In addition, the coefficient update algorithm includes a leakage factor (between 0 and 1,
where 0.0 = noleakage, and 1.0 = leak everything) :

W, =[(1- leakagg¥W,] +(2- u-e- X,)

Hierarchy Elements

Hierarchy

This component is used to add a hierarchical block to thecurrent block diagram. By
default thereis no symbol. After dragging and dropping the component to a block
diagram, right-click (or Command-Click) to edit the symbol. Thesymbol editor allows
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you to set theinputports, output ports, and specify the filename of theundelying block
diagram.

Input Port

This component is used inddea hierarchical block to obtain data. Theinputport name
mug be exactly the same as theinputport name onthe symbol. This component should
notbeutilized at thetop level of a hierarchy.

Output Port

This component is used inddea hierarchical block to generate data from the hierarchy.
Theoutput port name mug be exactly the same as the output port name onthe symbol.
This component should notbe utilized at thetop level of ahierarchy.

Misc

Comment Text

This component is used to drop atext element to the block diagram. Thetext element has
no effect onthesmulation.

Custom Components

The premium edition of System Maximizer allowsfor theuse of cugsom components.
The Cugom component SDK isinduded with a download of thelatest version of System
Maximizer.

The SDK provides source codefor a sample cusom fundion and a test-debug utility(ies).
It indudes a detailed walkthroughof the compilation process usng XCode to get you up
and running quickly.

At Optunis, we use thetools we develop with. A premium license will make some of
these tools available to you. These tools may speed up your development and providea
competitive edge however, they are notgenera purpose, packaged, and released
produds. If thesetoolsindudesource codeg it expected that you may need to make
modificationsto the codeto beussful.

Using Custom Components

The premium edition of System Maximizer allowsfor theuse of cugsom components.
To use acugom componant, it is necessary to set either a project or user directory. (To
set a project directory, select View -> Project Directories, and add your directory pah.
To set auser directory, select System Maximizer -> User Directories E , and add your
directory pah.)

Then simply, copy your cusom component to this directory, and System Maximizer B
Premiumwill automatically indudeit in thelibrary of available components.
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Creating Custom Components

Cugom components are .bundkfilestha contain al therequired information aboutthe
component. This congsts of information describing component behavior in an XML
propety list, combined executable code Theburdle name mug bethe same asthe
principle class of thebunde.

Methods R equir ed To Be Implemented by th e Custom Compon ent
Thefollowing methodsmug beimplemented by cusom component:

-(NSDi ctionary *) getCustonEtl enent | nfo;
This method call returnsan NSDictionay object that describes the cugom component. A
sample dictionay is provided in the SDK. It iscalled prior to simulation.

-(void) sintart:(id) sim

This methodis called when the simulator starts.  The component may peform any pre-
simulation activity at thistime (such as allocating memory, or settinginitial conditions.
A referenceis provided to the simulator object for message exchange.

-(void) sintetReference: (int) refNum

This methodis called prior to simulation. It setstheID for thereference object. The
cusgom componant mug remember this ID for usein any communicationto the
simulator.

-(int) refNum
This methodis call providesthelD origindly provided by the simulator.

-(void) simnitWthParameters: (NSDi cti onary *) paraneters;
This methodis called prior to smulation. An NSDictionay of parameters (conssting of
key-valuepars) is sent to the cusom obiject.

-(void) sinQutput Gen;

This methodis called duringto simulation. When the simulation starts, all objects are
sent thismessage  The cusom component MUST send a message back to the smulator
to set its output values.

Computation may be peaformed onthis cycle or during - (voi d) si m nput Capt ure method
call, butamessage mug be sent back to thesimulator before this method exits.

The component may send a messageto the simulator to ask for inputvalues (used for
combinatorial computationg by calling - (voi d) si mout put Gen;

(Note tha initial conditionsof internd registers should be set in simStart).
-(void) simnputCapture;
This methodis called duringto simulation. It providesinformationto theinputports at

time t=0 (for registered inputs). Computation may be performed on this cycle or during -
(voi d) simoutput Gen methodcall. Obtain inpus used for combinaorial output
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calculation when the simulator calls your - (voi d) si mout put Gen; method

-(void) sinknd;
This methodis called at the end of ssimulation. It provides a chance to free up any
allocated memory.

Sending m essag es to th e Simul ator

Messages may (and some messages mug) be sent back to thesimulator. All messages
indudearefNum (identification nunber) to indicate which object is sending the
message.  Thesimulator will respondto thefollowing messages:

-(int) getlntValueFor: (int) refNum
forlnputPort: (int) portNum
-(float) getFloatValueFor: (int) refNum
forlnputPort: (int) portNum
- (doubl e) get Doubl eVal ueFor: (int) refNum
forlnputPort: (int) portNum

These messages ask for values ontheinputport. They may becalled during a- (voi d)
si mOut put Gen; method access or during- (voi d) sim nput Capture;

-(void)setQutput: (int) refNum forCQutputPort: (int) portNum
tol ntVal ue: (float) outval;

-(void)setQutput: (int) refNum forQutputPort: (int) portNum
t oFl oat Val ue: (fl oat) outval;

-(void)setQutput: (int) refNum forCQutputPort: (int) portNum
t oDoubl eVal ue: (fl oat) outval;

These messages set the output values on an output port. They mug becalled during a-
(voi d) simoutput Gen; methodaccess or dufing- (voi d) si nl nput Capt ur e;

(Note: it isonly necessary to call oneof these methodsto set avalue Thesimulator will
perform any protocol conveasionsas required.)

-(NsSDi ctionary *) getSinmParaneters;

This message queies thesimulator for an NSDictionay * object of smulation
paameters. Thedictionay containskey-value parsfor each simulation parameter.
Currently suppoted paametersindudesamplePeriod, nunCycles. SeetheSDK for a
detailed list of paameters.

-(void) setSinmkrror:(int) refNum
wi t hMessage: (NSString *) errMessage
andErrNum (i nt) errNum

This messagetells the simulator that this component may notfundionunde agiven set
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of circumstances. Thesimulator will present this error messageto theuser. Itistypically
used when a paameter value does not make any sense (such as afilename pointingto a
nonexistent file).
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