
The OpenModelica New Front-End:The OpenModelica New Front-End:
a Quantum Leap from a a Quantum Leap from a 

User's PerspectiveUser's Perspective

Francesco CasellaFrancesco Casella
OSMC Vice-DirectorOSMC Vice-Director

((francesco.casella@polimi.itfrancesco.casella@polimi.it))

mailto:francesco.casella@polimi.it


2

Introduction

• The new OMC frontend: a major development undertaking, > 2 years

• Completely rewritten from scratch, independent from old frontend, using 
MetaModelica3.0



3

Introduction

• The new OMC frontend: a major development undertaking, > 2 years

• Completely rewritten from scratch, independent from old frontend, using 
MetaModelica3.0

• Current development status: almost complete

• Technical description: 13:30 talk by Per Östlund and Adrian Pop                
 Design of the New OpenModelica Compiler High Performance Frontend

• A technical paper will be presented at the Modelica Conference in 
Regensburg next March 2019



4

Introduction

• The new OMC frontend: a major development undertaking, > 2 years

• Completely rewritten from scratch, independent from old frontend, using 
MetaModelica3.0

• Current development status: almost complete

• Technical description: 13:30 talk by Per Östlund and Adrian Pop                
 Design of the New OpenModelica Compiler High Performance Frontend

• A technical paper will be presented at the Modelica Conference in 
Regensburg next March 2019

This talk: 
status  and impact on end-users
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Outlook

• Positive feedback about increased robustness and speed

• Positive feedback about increased OMEdit stability and usability

• Many wishes

– Replaceable support

– Increased coverage

– Increased speed

– Better support of Complex

– Handle arrays as objects

New front-end!
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Summary of New Frontend Features

• Redesigned from scratch (with several iterations in the first phases)

• Better modularization

• Each phase is applied to entire model, instead of fully flattening
one object at a time

1) Avoids efficient caching of repeated operations

2) Allows to skip scalarization of arrays
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Summary of New Frontend Features

• Redesigned from scratch (with several iterations in the first phases)

• Better modularization

• Each phase is applied to entire model, instead of fully flattening
one object at a time

1) Avoids efficient caching of repeated operations

2) Allows to skip scalarization of arrays

● Much easier to solve coverage issues that were hard to tackle in old FE
● Much faster compilation of models (esp. Media/Fluid)
● Much faster response of API used by OMEdit for graphical rendering

ImpactImpact

Addresses many user requests!
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Coverage of MSL 3.2.3

Current Status

https://libraries.openmodelica.org/branches/newInst/Modelica_trunk/Modelica_trunk.html
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Coverage of Other Selected Libraries

Library Simulate Verify

PlanarMechanics 100% 100%

PNLib 99% 99%

ScalableTestSuite 100% 100%

PowerGrids 100% 100%

OpenIPSL 92%

ModelicaTest 89%

ThermoPower 76%

PowerSystems 69%

Buildings 65%
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Project Management

• During the last two years, we identified and tracked two different 
categories of issues on models in the testuite

– Errors caused by the old frontend, to be fixed by the new front-end 

– Errors caused by the new front-end, in test cases that are
handled correctly by the old front-end
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• During the last two years, we identified and tracked two different 
categories of issues on models in the testuite

– Errors caused by the old frontend, to be fixed by the new front-end 

– Errors caused by the new front-end, in test cases that are
handled correctly by the old front-end

• A total number of 331 issues was identified on trac.openmodelica.org.
For each one, the root cause was identified and reported

• Over 80% have been resolved, currently leaving 54 open issues.

• Several issues have also been identified and resolved in a few
open-source libraries included in the extended OMC testsuite

● Missing ‘each’
● Use of replaceable base classes
● Other minor non-conformities to the Modelica specification

• Interesting side question: are Modelica tools accepting
non-Modelica code good, questionable, or evil?

https://trac.openmodelica.org/OpenModelica/query?status=accepted&status=assigned&status=closed&status=new&status=reopened&component=New+Instantiation&max=400&col=id&col=summary&col=component&col=status&col=type&col=priority&col=milestone&desc=1&order=id
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Old Frontend Problems Solved: Some Examples

• Incorrect handling of mass fractions in Modelica.Media mixture models
● Historic bug: ticket #2858, 4 years old
● Gave incorrect results with mixture gases in some cases
● Partially fixed in old frontend, full solution apparently not possible
● Eventually fixed by new front-end, without specific actions!

https://trac.openmodelica.org/OpenModelica/ticket/2858


35

Old Frontend Problems Solved: Some Examples

• Incorrect handling of mass fractions in Modelica.Media mixture models
● Historic bug: ticket #2858, 4 years old
● Gave incorrect results with mixture gases in some cases
● Partially fixed in old frontend, full solution apparently not possible
● Eventually fixed by new front-end, without specific actions!

● Issue with modifiers in PowerSystems
● PowerSystems.Examples.AC1ph_DC.Drives.BLDC failed in the old 

frontend: Error: Variable bldcm.inverter: In modifier (modulation = 3), 
class or component modulation not found

● Works fine with the new front-end, without specific actions!

https://trac.openmodelica.org/OpenModelica/ticket/2858


36

Old Frontend Problems Solved: Some Examples

• Incorrect handling of mass fractions in Modelica.Media mixture models
● Historic bug: ticket #2858, 4 years old
● Gave incorrect results with mixture gases in some cases
● Partially fixed in old frontend, full solution apparently not possible
● Eventually fixed by new front-end, without specific actions!

● Issue with modifiers in PowerSystems
● PowerSystems.Examples.AC1ph_DC.Drives.BLDC failed in the old 

frontend: Error: Variable bldcm.inverter: In modifier (modulation = 3), 
class or component modulation not found

● Works fine with the new front-end, without specific actions!
● Issues in Modelica.Fluid

● Modelica.Fluid.Examples.PumpingSystem fails with the old front-end
Error: Initialization problem is structurally singular, error found sorting 
equations 

● Works fine with the new front-end, without specific actions!

https://trac.openmodelica.org/OpenModelica/ticket/2858


37

Old Frontend Problems Solved: Some Examples

• Incorrect handling of mass fractions in Modelica.Media mixture models
● Historic bug: ticket #2858, 4 years old
● Gave incorrect results with mixture gases in some cases
● Partially fixed in old frontend, full solution apparently not possible
● Eventually fixed by new front-end, without specific actions!

● Issue with modifiers in PowerSystems
● PowerSystems.Examples.AC1ph_DC.Drives.BLDC failed in the old 

frontend: Error: Variable bldcm.inverter: In modifier (modulation = 3), 
class or component modulation not found

● Works fine with the new front-end, without specific actions!
● Issues in Modelica.Fluid

● Modelica.Fluid.Examples.PumpingSystem fails with the old front-end
Error: Initialization problem is structurally singular, error found sorting 
equations 

● Works fine with the new front-end, without specific actions!
● Issues with Complex Variables

● Eight issues with the old frontend were identified when handling Complex 
variables, collected in ticket #4835

● Five already solved in the new frontend so far

https://trac.openmodelica.org/OpenModelica/ticket/2858
https://trac.openmodelica.org/OpenModelica/ticket/4835
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Remaining Open Issues

• Expandable connectors not yet handled

• NF does not expand all entities that the backend expects to see scalarized

• NF does not evaluate some structural parameters
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Remaining Open Issues

• Expandable connectors not yet handled

• NF does not expand all entities that the backend expects to see scalarized

• NF does not evaluate some structural parameters

• Fairly intricate issues where the frontend is successful but the backend does 
not process the frontend output correctly

– Example 1: wrong Real/Integer cast in min/max (#4868)

– Example 2: missing array expansion breaks derivative annotation (#5298)

– Example 3: missing evaluation in MultiBody model (#5301)

https://trac.openmodelica.org/OpenModelica/ticket/4868
https://trac.openmodelica.org/OpenModelica/ticket/5298
https://trac.openmodelica.org/OpenModelica/ticket/5301
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Remaining Open Issues

• Expandable connectors not yet handled

• NF does not expand all entities that the backend expects to see scalarized

• NF does not evaluate some structural parameters

• Fairly intricate issues where the frontend is successful but the backend does 
not process the frontend output correctly

– Example 1: wrong Real/Integer cast in min/max (#4868)

– Example 2: missing array expansion breaks derivative annotation (#5298)

– Example 3: missing evaluation in MultiBody model (#5301)

• It takes some time to identify the root cause of each failure, 
but usually a short time to fix the issue once it has been pinned down

• On average, we expect a few issues per week to be fixed,
based on estimated effort and on past performance in 2018

https://trac.openmodelica.org/OpenModelica/ticket/4868
https://trac.openmodelica.org/OpenModelica/ticket/5298
https://trac.openmodelica.org/OpenModelica/ticket/5301
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Live  Demo:Live  Demo:
FlatteningFlattening
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Performance Comparison

• Examples of large-scale models from the ScalableTestSuite

• Comparison between Dymola, OMC new frontend, OMC current frontend

• Media/Fluid examples

Model New 
Frontend

Current 
Frontend

Modelica.Fluid.Examples.AST_BatchPlant.BatchPlant_StandardWater 2.38 27.47

Modelica.Fluid.Examples.HeatExchanger.HeatExchangerSimulation 1.51 20.28

ThermoPower.Examples.RankineCycle.Simulators.ClosedLoop 1.44 20.24

ThermoPower.Examples.HRB.Simulators.OpenLoopSimulatorSimplified 1.24 18.07

Modelica.Media.Examples.ReferenceAir.MoistAir1 0.64 19.81
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New API for OMC-OMEdit interaction

• Many requests for a faster, more responsive OMEdit GUI
– Opening models is slow

– Dragging and dropping components is slow

– Moving components around is slow

It is not OMEdit’s fault!
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New API for OMC-OMEdit interaction

• Many requests for a faster, more responsive OMEdit GUI
– Opening models is slow

– Dragging and dropping components is slow

– Moving components around is slow

• OMEdit gets all the information (particularly graphical annotations)
from the frontend, via a suitable API

• Some functions (e.g. getComponentAnnotations() ) are very slow, 
because they rely on the slow current frontend

• A new API is currently being developed, based on the new Frontend

It is not OMEdit’s fault!

Faster Frontend → Faster OMEdit
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Other Features of the OMEdit Benefitting from NF

• Handling of replaceable classes and components with drop-down menus 
showing compatible classes

• Dynamic update of parameter display attributes
based on parameter values

• Dynamic update of conditional connectors in components
based on parameter values

• Inspection and modification of parameters and replaceable 
classes/components in sub-models
(a.k. “Show Component” in Dymola) 

Faster Frontend → Implementation possible
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Other Features of the OMEdit Benefitting from NF

• Handling of replaceable classes and components with drop-down menus 
showing compatible classes

• Dynamic update of parameter display attributes
based on parameter values

• Dynamic update of conditional connectors in components
based on parameter values

• Inspection and modification of parameters and replaceable 
classes/components in sub-models
(a.k. “Show Component” in Dymola) 

Faster Frontend → Implementation possible

On-going development
Still some unresolved issues
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Live  Demo:Live  Demo:
OMEdit with OMEdit with 

new APInew API
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Future Plans

• NF available now with -d=newInst 

• Version 1.14.0: 
– NF optional, good coverage for some libraries

– New fast API making OMEdit more responsive

– Spring 2019
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Future Plans

• NF available now with -d=newInst 

• Version 1.14.0: 
– NF optional, good coverage for some libraries

– New fast API making OMEdit more responsive

– Spring 2019

• Version 2.0.0 
– NF active by default

– Coverage better than CF on all libraries, close to 100%

•  Version 2.1.0
– Further improvements, in particular efficiency

• - Vectorized back-end
– NF allows to keep arrays (-d=-nfScalarize). 

– Experimental work by R. Franke to exploit in the backend

– Code generation time and size: from O(N) to O(1), 

– Much faster runtime (no cache misses due to large exec code)

– Conceptual and theoretical problems still open
e.g. how to causalize arrays with non-symmetric equation structure

– Research project proposal submitted by FH Biele

– 2 ITN Marie Curie PhD proposal submitted by Polimi
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Conclusions

• NF development successfully allows to meet many of the
Consortium member requests of late 2017 questionnaire

• NF was re-designed from scratch, more rational structure

• Much easier to achieve 100% coverage, no corner cases
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Conclusions

• NF development successfully allows to meet many of the
Consortium member requests of late 2017 questionnaire

• NF was re-designed from scratch, more rational structure

• Much easier to achieve 100% coverage, no corner cases

• Vastly improved performance, on average 20x

– Faster model compilation

– Faster OMEdit response

• Ready for high-efficiency vectorized handling of large-scale models

• Work almost finished, roll-out in the next few months

– Version 1.14.0, new API, new FE optional

– Version 2.0.0, new FE default
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Thank you for your
 kind attention!
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