Debugging Example — Detecting Source of Chattering
excessive event switching) causing bad performance

OMEdit - Transformational Debugger

%2 | /tmp/OpenModelica_marsj/OMEdit/Debugging.Chattering.ChatteringEvents1_info.xml

Variables | [Source Browser |
Variables Browser [Defined In Equations |[used In Equations | /nome/marsj/trunk/testsuite/openmodelica,
Find variables Inc* Type  Equation Inc ¥+ Type  Equation 1 within ;

] Case sensitive Regular Expression 2 |:2 initial  (assignmen...0 else 1.0 |:3 initial  (assignment)y=2.0*z ‘ E:::zgioaegggg;g?n;s?t

Expand All Collapse All 5 regular (assignmen...0 else 1.0 6 regular (assignment)y=2.0%*z declarative models”

Variables ¥ Comment Line  Location 4 package Chattering "Models
X 7 /hom...g/ with chattering behaviour"
y 8 /hom...q. model ChatteringEventsl

B f "Exhibits chattering
z L after t = 8.5, with
[variable Operations generated events"
: 7 Real x(start=1
Operations '
P fixed=true);
8 Real y;
— Real z;
N equation
} z = if x > ® then -1
else 1;
12 y = 2*%z;
13 der(x) = vy;

C ] D 14 annotation

Equations | (Documentation(info="<html>

Equations Browser | [Defines |[Depends | 15 <p>After t = 0.5, chattering

bl bl takes place, dug to the
Inc ¥ Type Equation Variable ¥ || Variable v ; ; Uaﬂ ight
1 initial  (assignment) x = 1.0 z Ly E M QH

equation.</p>

2 initial  (assignment....0 else 1.0 . .

ini : 16 <p>Ewatiasin ‘fa O th 1 | 1'
3 initial (assignment)y=2.0*z detZeﬂec' EFXEE en = e Se y
4  initial  (assignment) der(x) =y tightly spaced e&ts are

. gengrptade THE) fegdb W0

5 (assgnment....l)else 1.0 theyerﬁho allow/tq
6 regular (assignment)y=2.0*z idefftify the equation from
7

regular (assignment) der(x) =y

which the zero crossing

[Equation Operations Weciion that generates the

Operations events originates.</p>
e 17 </html>"),
|:solved. z=ifx>0.0then-1.0 else 1.0 experiment (StopTime=1));
original: z=if x > 0 then -1 else 1; => flattened: z = if x > 0.0 then -1.0 else 1.0; 18 end ChatteringEventsl;

i model ChatteringEvents2
1 "Exhibits chattering
after t = 0.422, with

nenerated eventg” -
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Error Indication — Simulation Slows Down

Funning Simulation of Debugging.Chattering.C hatteringEvents1.
Please wait for a while.

ngs

Cancel Simulation

T OMEdit - Debugging.Chattering.ChatteringEvents1 Simulation Qutput - 0O @

Output Compilation ]

Jomp/OpenModel ica /OMEdi ¢ /Debugging . Chattering..ChatteringEventsl -
port=>50212 -logFormat=xml -w -1w=LOG S5TATS

stdout | info | Chattering detected arcund time
0.500000005..0.500000935001 (100 state events in a row with a total time
delta less than the step size 0.002). This can be a performance
bottleneck. Use -1lv LOG_EVENTS for more information. The zero-crossing

was: x > 0.0 D%g more
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Exercise — Equation-based Model Debugger

In the model ChatteringEventsl, chattering takes place after t = 0.5, due to the
discontinuity in the right hand side of the first equation. Chattering can be detected
because lots of tightly spaced events are generated. The debugger allows to identify
the (faulty) equation that gives rise to all the zero crossing events.

model ChatteringEventsl
Real x(start=1, fixed=true):;
Real vy;
Real z;

equation acrotray.exe 32

1 *
z = noEvent (if x > 0 then -1 else 1); AdobeARM.exe *32
Bootcamp.exe

Uses 25% CPU

petirds uu Q/b K

00 1,136K
00 1,448K
y = 2*%z; conhost.exe 00 1,300 K

der (x) = y; Csrss.exe 00 3,000K
DCSHelper.exe *32 petfr27 0o 660 K

end ChatterlngNOEventS 1 ’ Debugaing.Chattering.... petfr27 25 1,436 K
dlhost. exe petfr27 0o 2,224 K

« Switch to OMEdit text view (click on text button upper left)

* Open the Debugging.mo package file using OMEdit

* Open subpackage Chattering, then open model ChatteringEventsl

« Simulate in debug mode

* Click on the button Debug more (see prev. slide)

» Possibly start task manager and look at CPU. Then click stop simulation button
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