Implicit Statistics — IMPLSTAT V2.0, in LSPP




IMPLicit STATistics in LSPP

Output files (d3hsp and messag) written by LS-DYNA contains useful data, which is
processed by this tool.

Using this information one can
e analyze the health of a solution
e getin-depth convergence information of a solution
* identify “trouble areas” or “areas of interest” that potentially influences the
solution
Basically, one can use this tool to effectively debug a model and/or improve
convergence efficiency.
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Click on “Load” to read a d3hsp file

IMPLSTAT GUI is started from Misc->D3HSP View.

Control Panel to IMPLSTAT

¥




IMPLSTAT GUI

DTO, DTMIN,
ECTOL DTMAX
*CONTROL_IMPLICIT_SOLUTION *CONTROL_IMPLICIT_GENERAL

*CONTROL_IMPLICIT_AUTO

DCTOL

*CONTROL_IMPLICIT_SOLUTION

ABSTOL

*CONTROL_IMPLICIT_SOLUTION

IMPLSTAT Summary Warnings
Implicit Statistics: Dynamics \

Plot as function of time

Compare implicit info

Disp Norm é Epérgy Morm RMNORM-absolute

RNORM-relative Cur Step Size [] Converge lterations

RCTOL

*CONTROL_IMPLICIT_SOLUTION

Stiffness Reformations [ Calculate time per step ] Num RHSE

Num LSClter [ ] Retries
ILIMIT, MAXREF
*CONTROL' IMPLICIT_SOLUTION Plot New||Plot Add|) Save ||TabForm Pop
- - *For more information on these flags,

please-refer-to LS-DYNA’s Keyword
Manual

Line Search Iterations

Flags and Keywords related to these outputs




IMPLSTAT GUI

Implicit Convergence Statistics
0.001

' Implidit Dynamics

u.nnng: lﬂg [\ \m /[m

0.0006 1R

=

0.0004

|

To get iteration information for a step, ‘M + left click’ on the point of
interest will automatically create a plot for that step

= | V

0 | |
0 ILm 'En 30 40 50

Implicit Steps
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Indicates steps with ‘x” RETRIES

Displacement Norm: DCTOL was set to 0.001.In the above plot DNORM is < 0.001 for
every step, which means convergence was driven by this criteria
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Control Panel to IMPLSTAT

When we select a step, the control panel gets updated, quantities that are unavailable to
plot are deactivated
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DNorm: Displacement norm for a step, helps understand how the norms are reducing
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Implicit Steps

Iterations: “No. of Iterations per step” will give you a snapshot of the simulation. This can
possibly help user uncover potential inefficiencies in the model.



IMPLSTAT GUI

Implicit Convergence Statistics

0.0001
' ' Implicit Dynamics |
current step size

8e-05_ B
(]
N
bt 6e-05_
o
]
=]
7]
=
[
o 4e-05_ a
| .
3
()

2e-05 B

0 | | | 1 | | | |
0 5 1o s 20 25 30 35

Implicit Steps

Step Size: To check evolution of implicit step size
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Wall Clock time per step: To check how much time was spent for each implicit step
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To get iteration details, select an Iteration and use ITER-STAT tab
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As we select higher iteration numbers, if the solution is being solved on a good path, one
should expect the norm numbers to decrease from previous iteration.
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Converged iteration information

)

LST

Livermore Softwar

B e o,



IMPLSTAT GUI

Technology Corp.

Al1-0003 - 1mm IMPLICIT TIE-BREAK
0

Time =
] RS Daview o o &
B Post i}
KTBWOF((: Entity Search: o 0> £ MPLSTAT. |summary, Warnin”~ ITER-STAT
oundary

BEGIN implicit dynamics ste 1 t= 1.0000E-05 05/23181 "

Lontact ’ time = F; 000035-05 ’ EEm e

Database - .

Define current step size = 1.00000E-05 » Translational

Set > [Iteration: 1 displacement energy residual
> lteratiom: 2 displacement energy residual T ——
> [lteration: 3 displacement energy residual -
> [Iteration: 4 displacement energy residual
> [iteration: 5 displacement energy residual | Highlight nodes
> lteration: & displacement energy residual Step: 1 e
> [Iteration: 7 displacement energy residual A
> lteration: B8 displacement energy residual / Value | NodelD Value RigidBody
> lteration: 9 displacement energy residual ) 5.5432-06 10837 0 61
> [Iteration: 10 displacement energy residual Dlspl%ement
> lteratiom: 11 displacement energy residual s Efergy -3.323e-07 10782 0 61
> lteration: 12 displacement eneray residual v

<[ ] )< > fesidual 0.01217 10805 0 61
Display Refered Entity:
| Display Entity All None
Load Remove
ExpandAll || CollapseAll | [/ SaveZXML Done
/

After you load a d3plot+keyword file, nodes that are most “active” during an iteration can be
highlighted. Useful to understand which ‘area’ of the model is influencing convergence/solution
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Comparing two simulations: Load all the d3hsps to compare, highlight “Compare implicit
info” and “Plot as a function of time” and then click on “Plot”. All the quantities for both

simulations will be generated. Since the number of steps/iterations required to solve two
simulations may not be same, it is recommended to generate plots as a function of time.
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Future Work -

* We are still adding logic to collect more ‘Warnings’ and list them
* Refining the visualization further
* Review and incorporate feedback as we receive them



