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Motivation
Current issues

un iontype SimCode
”Root data s t r u c t u r e c o n t a i n i n g i n f o rma t i o n r e q u i r e d f o r

t emp l a t e s to g en e r a t e s imu l a t i o n code f o r a Mode l i ca
mode l . ”

r eco rd SIMCODE
. . .
l i s t <DAE.Constra int> c o n s t r a i n t s ;
l i s t <DAE.C l a s sA t t r i bu t e s> c l a s s A t t r i b u t e s ;
l i s t <BackendDAE.ZeroCross ing> z e r oC r o s s i n g s ;
l i s t <BackendDAE.ZeroCross ing> r e l a t i o n s ”on l y used by c

runt ime ”;
l i s t <BackendDAE.TimeEvent> t imeEvent s ”on l y used by c runt ime

ye t ” ;
l i s t <DAE.ComponentRef> d i s c r e t eMode lVa r s ;
Ex tOb j I n f o e x tOb j I n f o ;
S imCodeFunct ion .Make f i l eParams make f i l eParams ;
De l a y edExp r e s s i o n de l ayedExps ;
l i s t <Jacob ianMat r i x> j a c o b i a nMa t r i x e s ;
Option<S imu l a t i o nS e t t i n g s> s imu l a t i o nS e t t i n g sOp t ;
S t r i n g f i l e N am eP r e f i x , f u l l P a t h P r e f i x ”Used i n FMI where

f i l e s a r e gene r a t ed i n a s p e c i a l d i r e c t o r y ” ;
S t r i n g fmuTargetName ;
HpcOmSimCode.HpcOmData hpcomData ;
. . .

SimCode data structure got
bloated over time

SimCode not independent of
target language

No clear separation between
model and runtime data
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Motivation
Current issues

C runtime

Cpp runtime
New features require development for each runtime

⇒ Different performance of runtimes
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Motivation

Goal: Make developer life more simple

Unify data structures in back-end and simulation runtimes

Share code generation for C and C++

Clear interface and shared functionalities
I Base: Use common base functionalities and solvers
I C-Runtime: Simulation runtime in ANSI C for e.g. realtime applications
I Cpp-Runtime: Simulation runtime for e.g desktop applications

Free extra

Better FMI support
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Motivation

OpenModelica Simulation Interface
(OMSI)
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Overview
New C structure

Targets

Separate data to
smaller segments

Store data thread-safe

Forward only necessary
informations

Don’t copy to much
memory

omsi_t

Attributes

sim_data_t

- initialization: omsi_function_t*
- simulation: omsi_function_t*

- sample_events: omsi_sample*
- pre_zerocrossing_vars: omsi_real*
- zerocrossing_vars: omsi_real*
- pre_vars_mapping: omsi_index_type*
- pre_vars: omsi_values*
- model_vars_and_params: omsi_values*

Attributes

- sim_data: sim_data_t*

omsi_function_t

Attributes
- n_algebraic_system: omsi_unsigned_int
- algebraic_systems: omsi_algebraic_systems_t*
- function_vars: omsi_values*
- pre_vars: omsi_values*
- local_vars: omsi_values*
- zerocrossing_vars: omsi_real*
- pre_zerocrossing_vars: omsi_real*
- sample_events: omsi_sample*

Operations
+ omsi_status evaluate(omsi_function* this, const omsi_values* read_only_vars_and_params, void* 
data) 

model_data

experiment_data

- model_data: model_data_t*
- experiment: omsi_experiment_t*

omsi_algebraic_system_t

Attributes
- id: omsi_unsigned_int
- n_iteration_vars: omsi_unsigned_int
- n_conditions: omsi_unsigned_int
- zerocrossing_indices: omsi_int*
- isLinear: omsi_bool
- jacobian: omsi_function_t*
- residual: omsi_function_t*
- solver_data: solver_data*

8 / 22



Overview
Redesign of SimCode structure

Include new OMSIData in SimCode

Shared functions for code generation
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Overview
Templates

Generate some code

Use common functions in templates

Files for omsi_function and omsi_alg_systems

Generate comparable code for equations
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Overview
Templates
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Overview
Call structure for OMSIC and OMSICpp
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Overview
Solver
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Overview
OMSU simulation with OMSICpp

OMSU Cpp simulation runtime

Simulate OMSU or FMI 2.0
Model Exchange FMU

Optional arguments passed to
simulation executable, e.g.
experiment settings

Aim to use OMSI ODE solver
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Current development status
Implemented features

What’s working at the moment

Code generation equations and equation systems

Solving of linear and non-linear algebraic loops

Event handling

Exporting of Model Exchange FMU’s
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Current development status
Modelica Standard Library Coverage

Modelica Standard Library - 3.2.2

Build OMSIC FMU and import with OpenModelica to generate simulation executable

Tested on Ubuntu Bionic (18.04)

First models are building and simulating

Just started, great improvements are to be expected
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Current development status

Next steps

Complete code generation for all equations and equation systems

Validate results automatically

Test OMSICpp

Merge first version into Modelica master

Increase number of usable solvers on OMSISolver library
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Summary
and questions

Summary

Unified data structures in SimCode,
Templates and runtimes

Reduction of maintenance work

Shared solver library

Support of FMI 2.0 (ModelExchange)

First working simulations

Open tasks

Complete SimCode and Templates

Reach high MSL coverage

Swith from ”old” C and Cpp runtime to
OMSI runtime

Exploit parallelism
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Thank you for your attention!
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