
Main()
ParadisInit()
Data structure 

initialization

numDLBCycles > 0

Yes

Perform dead-load 
balancing (DLB) cycles

No cycle = cycleStart + numDLBCycles
cycleEnd = cycleStart + maxstep cycle < cycleEnd

Yes

ParadisStep()

cycle = cycle +1

ParadisFinish()

CellCharge()
Calculate the net charge 

tensor for each cell

FULL_N2_FORCES

No

fmEnabled
Yes

FMCellCharge()

No

MonopoleCellCharge()

NodeForce()
Calculate forces on new 

nodes and nodes involved 
in topological changes

Yes

CalcNodeVelocities()
CommSendVelocity()

Calculate and communicate 

velocities of nodes with new forces

Velocities depend on the 
type of mobility

mobilityFunc() set by 
Initialize()

Time-step 
integrator

Depending on the requested 
integrator in the input file

ForwardEulerIntegrator()
TrapezoidIntegrator()

RKFIntegrator()
ImplicitIntegrator()

SubcycleIntegratorForceB()
SubcycleIntegratorNodeB()

DeltaPlasticStrain()
Calculate the new 

plastic strain

GenerateOutput()
Generates outputs 

and updates the time 

and  cycle counters

InitTopologyExemptions()

SplitMultiNodes()

CrossSlip()

HandleCollisions()

Remesh()
coarsen/refine dislocations

LoadCurve()
Define load curve and 

calculate change in applied 
stress during this cycle

Rebalance()
Rebalance the workload among 
processors by generating a new 

domain decomposition

Migrate()
Send nodes moved beyond 
the domain's boundaries to 

the right domain

RecycleGhostNodes()
SortNativeNodes()

CommSendGhosts()
Return

Flowchart of 
NodeForce() given 
in the next page



ZeroNodeForces() elasticinteraction

LineTensionForce()

No

Return

Yes
FULL_N2_FORCES

No
FmEnabled

No

ComputeSegSigbRem()
calculate the resultant stress at 
the segment midpoint due to 
the cellCharges from all cells

Yes
LocalSegForces()

Yes

Loop over all segments 
and add the following 

to nodal forces:
1. Self stress

2. External stress

Loop over all segment 
pairs and call 

ComputeForces()
Return

Return

Loop over native cells 
of the domain.

Create native seg list.

Add in ghost 
segments to the end 

of the list

Determine which seg
pairs require force

calculations and then
AddToSegPairList()

Loop over 
native seg list. All 
segments done?

SelfForce()

No

ExtPKForce()
External stress

OsmoticForce()

Add in long-range 
forces. FmEnabled?

NoPKForce() 
Using sigbRem

Yes
RemoteForceOneSeg()

Determine FM cell
SegForceFromTaylorExp()

Yes
Loop over 

SegPairList. All seg 
pairs done?

No

ComputeForces()
Given two segments, 

calculates forces on all 4 
nodes

Yes Communicate 
forces

Call 
SegSegForceIsotropic().

Segments are 
parallel?

Yes

SpecialSegSegForce()

No

calculate interaction 
forces
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