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OpenModelica: back end flowchart [current] OpenModelica: back end flowchart [current] OpenModelica: back end flowchart [current]

make evaluated 
parameters final

Front End Front End  Back End simplify all 
expressions

pre-optimization
matching and 

sorting using a index 
reduction method

post-optimization
find all 

zerocrossings
simplify all 
expressions

calculate the values 
from the parameter 
binding expressions

Check the DAE and 
prints all errors

Back End Simcode

create Simcode for 
functions

initialization
simplify time 
independent 
function calls

pre(param) -> param
der(param) -> 0.0
change(param) -> false
edge(param) -> false

inline solver
add dummy state if 

needed

Templates

target? C

C++

and so on

actual Simcode 
transformation

needed?  evaluateReplaceFinalEvaluateParameters
 simplifyIfEquations
 removeEqualFunctionCalls
 partitionIndependentBlocks
 expandDerOperator
 findStateOrder
 replaceEdgeChange
 inlineArrayEqn
 removeSimpleEquations

 relaxSystem
 inlineArrayEqn
 constantLinearSystem
 simplifysemiLinear
 removeSimpleEquations
 encapsulateWhenConditions
 tearingSystem
 countOperations
 removeUnusedFunctions
 inputDerivativesUsed
 detectJacobianSparsePattern
 removeConstants

evaluates and replaces 
parameters with 

final=true

detects equal 
function calls of the 

form a=f(b) and 
c=f(b) to get speed 

up

finds independent 
partitions of the 
equation system

expands der(expr) 
set the derivation information to the states:

der(s) = v  s:STATE(derivativeName=v)
edge(b)  b and not pre(b)

change(b)  v <> pre(v)
inline array 
equations

remove with a 
linear scaling w.r.t. 

the number of 
equations in an 

acausal system as 
much as possible 
simple equations.

relaxation for 
MultiBody Systems 
(ON_RELAXATION)

inline array 
equations

linear systems 
A*x=b with constant

 A and b

simplify 
semiLinear(x, pSlope, nSlope)

remove with a 
linear scaling w.r.t. 

the number of 
equations in an 

causal system all
 simple equations

encapsulate 
when-conditions

tearing
operation statistics 

(COUNT_OPERATIONS)

remove unused 
functions from 
function-tree

checks if der(input) 
is used and report a 

warning/error

detect Jacobian 
sparsity pattern

remove constants

traveres all 
if-equations and 

if-expressions and 
tries to 

  simplify them by 
using the 

information from 
evaluated 

parameters
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OpenModelica: back end flowchart [future] OpenModelica: back end flowchart [future] OpenModelica: back end flowchart [future]

make evaluated 
parameters final

Front End Front End  Back End

simplify all 
expressions

(including replacing 
parameters)

pre-optimization

matching and 
sorting using a index 

reduction method 
and DSS

post-optimization

find all 
zerocrossings

simplify all 
expressions

calculate the values 
from the parameter 
binding expressions

Check the DAE and 
prints all errors

Back End Simcode Templates

target? C

C++

and so on

actual Simcode 
transformation

evaluates and replaces 
parameters with 

final=true

finds independent 
partitions of the 
equation system

remove with a 
linear scaling w.r.t. 

the number of 
equations in an 

acausal system as 
much as possible 
simple equations.

linear systems 
A*x=b with constant

 A and b
(and simplification?)

remove with a 
linear scaling w.r.t. 

the number of 
equations in an 

causal system all
 simple equations

tearing
detect Jacobian 
sparsity pattern

(DASSL)

initialization

preprocessing

Front End

expands buildin 
calls (der, 

semiLinear, edge, 
change)

Front to 
Back End

traveres all 
if-equations and 

if-expressions and 
tries to 

  simplify them by 
using the 

information from 
evaluated 

parameters

encapsulate 
when-conditions

‚constant‘ common 
sub-expressions

postprocessing

set the derivation information to the states:
der(s) = v  s:STATE(derivativeName=v)

And add der(s) as variable (and pre(v) for all 
v that uses pre)

inline array 
equations

extract pure 
algebraic subsystem

remove unused 
functions from 
function-tree

calculating 
jacobians and 

decide if systems 
are linear/nonlinear

inline solver
Symbolic jacobians 

A, B, C, D
relaxation for multi 

body systems
Inline functions

late inline functions

optimization
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