Waltham Users Forum:
Unleashing the Power of
PyAnsys

Sandeep Medikonda

eptember 20th, 2023

© Copyright 2023 ANSYS, Inc.



Agenda

* What is PyAnsys?
* Why use it & innovation offered?

e What’s Available?

* Popular PyAnsys Workflows
- Machine Learning Example
- WebApps

* How to install it?
* Documentation, Help & Other Resources

* Conclusions

\nsys



Need for APIs?

Evolving Ansys Customer Needs:

- Democratization of simulation (including non-
engineers)

- Accelerate predictable insights

- Connect Ansys technologies to wider enabling
technologies such as Al/ML

Ansys Assessment:

- Requirements can be classified into 5 Pillars:
Numerical Solvers, High-Performance
Computations, Al/ML, Cloud and Digital
Engineering.

- Need for strong and open APIs

/

Numerical Methods and
Models

High-Performance
Computing

Digital Engineering

Cloud, Platforms and User
Experience

Artificial Intelligence &
Machine Learning

E 5 Pillars of Ansys Technology Strategy }
T

Enabled by Open, Clear, Concise, Maintainable and Remotable
APls.

)

u

It’s all about increasing the value of our tools for customers...
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What is PyAnsys?

[ Set of technologies that allow the user to interface with Ansys products pythonically ]
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DASK Numba

Post-processing librairies

DPF-C Read and manipulate finite element data with
PyMAPDL PYyAEDT PyFluent More... ~\ore powerful, scalable operators
Access MAPDL Access Scripting Pythonic interface Vjsjt...
simulation and functionalities of to Ansys Fluent docs.pyansys.com o
solver the AEDT Suite T ]
DPF-Post
i ﬁ Extract simulation data with a streamlined

post-processing API



docs.pyansys.com

Putting the Py in PyAnsys
* Py is short for python, the language, not the snake

- nor pie which is a shame.

* Python is becoming the lingua Franca of engineering software
languages especially data investigation (e.g Al/ML).

Most Popular
Programming Languages
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Client/Server architecture

» PyAnsys project offers several packages that are usually based on a Client/Server architecture. Client and Server can be
on the same machine, or on separate machines. Below is a typical configuration:

User communicates with

S the data and
Client through a Python IDE erveraccesses the data an

computes new data

Client Server
inprocess communication (default if

client and server are on same machine)
or gRPC communication

* Where and how to find the files?
* The Client part comes is provided through Python packages (pip install)
* The Server part is shipped with the standard Ansys installation

N 'ANSYS



https://docs.pyansys.com/

Two possible approaches to scripting

Ansys
Ecosystem

Ansys Ecosystem

PyAnsys scripting

Product scripting
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Scripting from within the customer tools — PyAnsys

) ) ) Products
Any tool from which you can write Python (Ul is yours to choose)

Ansys
Product A

Ansys
Product B

Ansys
MAPDL

Technology components

Possibility to use other

useful Python tools — :
Meshing
>\ m: (an
Q@ m \,‘\:@I Y S}/f R 21:?::
aslvos_H ‘\“mh \d"'t‘\: more) Data
i @ scikit-image i
% —= Processing
@ learn 3 . matplothbmmdas uﬂ%(‘ Eramework

q“ e .\\111|I'\ l.l:y!\t-' ‘SSCIPY
IP1y) i

IPython @v O
z @ python A

DASK Numba
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Why use it & Innovation offered? ===

O - = O n

* The PyAnsys project is Ansys’s commitment to open-
source where we provide Python libraries that expose
Ansys technologies in the Python ecosystem through APIs

and interfaces that are clear, concise, and maintainable. Front-End

This allows Ansys Customers to do:

- Flexible Automation: Democratize powerful capabilities ... 2 i . .....................
offered by Ansys through scripting

R ‘GRPC

- Flexible Distribution : Connect Ansys and Open-Source Back-End
technologies in a seamless manner | I |

- Broader Technology Integration: Integrate Ansys kubernetes kubernetes
physics capabilities easily with Al/ML l 11 | IT

* Built on cutting edge technologies such as: )
- gRPC
l

- Kubernetes Framework (or any HPC) | . I |

- Headless Docker Containers




Any tool from which you can write Python (Ul is yours to choose)

[ “ @ 9 8
Possibility to use other
useful Python tools
- :_‘ ._-_‘ s ‘ .\&" Stwerh\ .
| : : e % matpli rm‘
2 o pandas w;
B 7 = Y
€
@ python >

Open source ?! What’s in it for us?

£\

That’s the open
source part

Products

o Ansys
| ProductA

(5]

.
e Ansys
ey Product B

’.i, Ansys I
- MAPDL

Technology components

=)
Meshing
=)

Data
Processing
Framework

Tech| This remains proprietary

and consumes product
licenses

We’re just offering a new way of using our products!
This will allow existing users to use our products differently, effectively and efficiently.
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PyAnsys: What’s available?

Simulation libraries Post-processing libraries

Utility libraries

MAPDL {Mechanical APLD)

- ———————————————— o S —— - -

i I
I I
I I
I I
I I
I I
I I
1 : Build postprocess workflows ith Python Postprocess with Python
% 1 i r
g . 1 3 : = MAPDL LS-DYNA
| - I = <@ | © '
: i < ! ;
- 1 - £ 18
: I cul- $O !
_ o , | : ]
1 1 PYDPF - Core
PyDynamicReporting 1 PyEnsight
1 PyPrimeMesh PySystem Coupling 1 Pythonic interface to DPF (Data PYDPF - Post
PyAED' PyF1 1 Y Pythonic interface to Ansys H
PyMAPDL yAEDT yFluent e Pre in, mework) for e Pythonic interface to EnSight, the
4 Pynechanical 1 Pythonic interface to Ansys Pyoptisiang Pythonic interface to PyAnsys Math Dynamic Reporting for service 1 -oc.ess ng Framevork) fo Pythonic interface to access and ) .
Pythonic interface to AEDT Pythonic interface to Ansys 1 . N " Pythonic interface to Ansys i 2 Pythoni face to PYA A controlof It datb " building mare advanced and Ansys simulation postprocessor
Pythonic interface to Ansys Pythonic interface to Ansys Y I ; : o 1 Prime Server, ‘.\{hlch delivers ! a Y commumca(ewwtfj Ansys ythonic m(er‘ace ‘o yANSys and control of its database an : customized workilows post process Ansys solver result
Mechanical (Ansys Electronic Desktop) uent |  coreAnsys meshing technology Optislang System Coupling Math libraries reports files
I I
1

PyEnSight
PyDynamicReporting
PySherlock
Grantami
PyMechanical
PyOptislang
PyMotorCad v More to come...
PySystemCouplings
PyAnsysGeometry
PyTurboGrid
PyDvna

PyUnits

PyPrimeMesh Keep an eye on...
docs.pyansys.com

5-year strategy...

v PyAEDT v' PyFluent
v" PyMAPDL v PyDPE v’ PySeascape

v PyTwin

AN N N N N N N N NRNEN

2021 2022 2023 2024+
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docs.pyansys.com

Key workflows where Ansys customers are using PyAnsys

PyFluent integrated with Machine Learning Ecosyste

rformed using PyFluent AP
A

Multiphysics workflow
m of Python

using WebUl and PyAEDT:
¢ Virtual Multiphysics Filter Verification Flow
PyPrime - PyFluent - PyMAPDL
.
pariey Mot uring matpl: tib P
umpy Array venten 5
's: Linear Regression, XGBoost, TensorFlow {deep neural 4

««««««

rocessing using Py

wo P
(RS " TOR |
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3 Materials =
Geometry Flow Pattern i
v ¥ @ x6Boost
= Sopervived Mchin Lering Rogreson T .k

Machine Learning

Multi-Physics workflow
Automation
/ / Problems

O Ansys

Web Applications
HPC Deployment

PyAnsys DPF in a Dash App

PyAnsys MAPDL in a Dash App

\nsys




Angle Bracket Optimization




* Action:

* State:

¢ Reward:

* Find sequences of morphing operations

ML Example: Topographical Optimization using Reinforced Learning

WA /\nsys I

morph solve

MDP Description

* morph point
* morph direction

* morph extent

* Increase freq/stiff receive a
* penalty for distortion reward

RL Algorithm

that maximize stiffness

Reinforcement

Learning




Spray Dryer WebApp




Use Ansys Python Manager — Graphical Installation (windows)

File H\p

f:hallenge/Need: . N Py \nsys

Anaconda GUI installer: Transition to a
Install Python ~ Create virtual e /
Commercial Business Model was a major Re e

Choose to use either the standart

roadblock for Ansys Customers. ﬁ ! Py \n sys
* Reduce Impact for Beginner & Intermediate Craso e ersonofyon o

While choosing the latest versig | tall Python  Creal

Python USEI"S. PD‘S atio dsm?vy ttytb H\yﬂ

havi gb ader suppol namagth
Python 3.10 j Choose the version of Python to t

Solution/Tool Created: Py \n sys

Python 3.9.13  True C:\Pylh, tall Python ~ Creaf ments  Manage Python

 Asimple 3-step installer app created in <1 month. b0 fuse S0 moisiewnals

Python 3.8.8 False  C\Usel
Conda 22.11.1-4 False CAUser Choose avirtual environment to manage.

Itis recommended to use virtual environments for package management and launching options.
Virtual environment Admin Path

4 temp False C:\Users\smedikon\.ansys_python_venvs\temp\Scripts
] Virtual | environment name

* Using Ansys Python Manager: T et e o your i
D OW n I O a d it fro m : :{%%@rgzgiﬁigg:&ﬁ:: [J NOT RECOMMENDED: Use base Pylhon versions instead of virtual environments.
Releases - ansys/python-installer-gt-gui b

|8

Select Python

! @MY Launching options

] Launch console Launch Jupyterlab  Launch Jupyter Notebook Launch Spyder
(github.com) porm—
A sim p le 3-ste p Install Python default packages List installed packages
Installation App Mm@mg eeeee
PyAnsys-Metapackage 2023.2rc2 Install

https://developer.ansys.com/ansys-python-manager

Y ANnSsySs



https://github.com/pyansys/python-installer-qt-gui/releases
https://github.com/pyansys/python-installer-qt-gui/releases
https://developer.ansys.com/ansys-python-manager

How to get started with PyAnsys (local installation)?

Release version Release date Click for more

3 Step Process:

1. Install Ansys

python -m venv PyAnsys

2. Install Python and an IDE of your choice call PyAnsys\Scripts\activate
(Spyder, Jupyter, Jupyter Lab, ...) pip install jupyterlab

pip install ansys-mapdl-core

3. Install PyAnsys modules pip install ansys-mapdl-reader

pip install pyaedt

pip install ansys-dpf-core

pip install ansys-dpf-post

pip install ansys-fluent-core

pip install ansys-fluent-parametric
pip install ansys-fliuent-visualization

python.org/downloads/

Y ANnSsySs



support.ansys.com
python.org/downloads

What’s the Ul like?

No specific Ul. User’s choice.

* PyAnsys is a set of tools to interact with Ansys products from a Python interface

* Any Python interface can be used (even the Windows Command Prompt !)

* Using an IDE (Integrated Development Environment) is recommended to write and maintain code.
Many IDEs are available: Spyder, PyCharm, VS Code, Visual Studio, ....

C (¥ @ localhostB888/noteboaks/Downloads/DemokxtractResultsipynb New analysis

Apps FIP @ Spotify [ Babbel Lcom B SharePs

Jupyter DemoExtractResult:

Results Plot

aaaaaaaaaaaaaa

0.s534281850000001

_ User can also develop apps by coding both
Code can be written from a web-page thanks An IDE can be used (PyCharm, Spyder, ...) the front end and the back end
to Jupyterlab

Y ANnSsySs


https://www.spyder-ide.org/
https://www.jetbrains.com/pycharm/
https://code.visualstudio.com/
https://visualstudio.microsoft.com/

Documentation & Help?

Source Code: https://github.com/ansys/pyansys

PyAnsys

[A]

(A Overview [ Repositories 44
Pinned
[_:] pymapdl Public

Pythonic interface to MAPDL
@Python  T7 259 %50

[_:] pydpf-post Public

Data Processing Framework - Post Proc;

Module

@pPython 1712 ¥

& https://docs.pyansys.com/

PyAnsys - Ansys Python development organization

Part of ANSYS, Inc.

) Packages A People 62 Ay Teams

[:—] pyaedt Public

AEDT Python Client Package

@Fython w32 HF7

=] pymapdl-reader Public

Legacy binary interface to MAPDL binary files.

@python Tr15 ¥

[ Projects

|~ Insights

[:—J pydpf-core Public

Data Processing Framework - Python Core

®Prython w23 W

Contribute/Post-Issues directly on Github:

& pyansys / pymapdl

© Labels 1

© 3 0pen

© MAPDL server connection terminated after error in do loop 23

© Add Python 3.9 Support 9

© Iplot and kplot slow and within notebaok when shawing

number labels
@ Hellol want to know something about Salve Sparse Linear Systems (SIRSE)
© Autosummary for working plane is broken ' Documentation
@ Include the element Library in PyMAPDL's documentation (i
© Implement the APDL *GET shortcuts in PyMaPDL (D
#504 cpane 3260451 tak

@ title, return_plotter, theme .. are not valid parameters for plot_nodal_... (SIS

@ visualization of cross sections when plotting (TN

& Milestones 0

/Documentation:

= Access from GitHub or use these Direct links:
* https://docs.pyansys.com/

* https://mapdl.docs.pyansys.com/

e https://dpf.docs.pyansys.com/

* https://aedt.docs.pyansys.com/

~

B pyansys / PyAEDT

Pull requests 4

© Labels 10

@ 220pen

© Add full doc build to the C1/CD
(@ function Maxwell2d.assign_current does not work on Magnetostatic solver
enhancement

© Maxwell 2D example in Example gallery does not work in PyCharm (Carey

@ Assigning design variable to parameter “amplitude” Maxwell2d.assign_current() does

not work.
[o] {mn doc coverage CI/CD
(© UDP Parametrization needs expanding to handle Version and NoOfParameters fields
© The returned string is “10WWatt". It should be “10W" or “10Watts"

() Add Eye Diagrams methods to Circuit

© Possibly redundant methods in Q2d.py

© Milestones 0

£
@
(=}
&
0:

— \nsys


https://github.com/ansys/pyansys
https://docs.pyansys.com/
https://mapdl.docs.pyansys.com/
https://dpf.docs.pyansys.com/
https://aedt.docs.pyansys.com/

Need additional help? Use the Ansys Developer Portal and
Developer Forum

/\nsys Porveiores J Documertstion  KnowiedgeBase  Forum G

I An Sys Deve I o pe r how to control contour in PyDPF plot

Engineer new solutions to automate, manage, and extend the power of sirgglation E
workflows. =

results with DPF for a time/frequency not available in my rst file?

How to get results

Start Building Here Master The Basics A Community For You

Ansys Developer Portal: Ansys Developer Forum:
https://developer.ansys.com/ https://discuss.ansys.com/

Y ANnSsySs



https://developer.ansys.com/
https://discuss.ansys.com/

Trainings (AIC & ALH)

G ett] N g Sta rted Wl-t h py M A p D L My Dashboard AnsysCampus ¥ Ansys Solutions ™ Mew to Ansys? ™

Electronics | Automation x| B Private

& 41,506 Members

t Overview - -

Learning Guide ¥ Learn from the Experts

LEARN SIMULATION Electronics. | Automation Click here to go back to ElectronM...
Intro to Python

» Pl ) o120 LEARN MORE —» ‘ N

Getting started With EYMAEDES Cotrse Overview Welcome to the Ansys Electronics | Automation Learning Room

Ansys If you have completed Ansys Electronics Deskiop 3D Modeling and have reached a point where you want to Ansys
H go to the next level in terms of productivity and customization, then you are in the right area. The course -
. I nn Ovat|0n hosted here deals with the following topics: Lea rni ng
Overview Of py MAPDL Courses - Efficient code generation to build advanced automation to pre/post processing models
- Connection between development environments and Ansys Electronics Desktop H u b (ALH)
(AIC) = Quick extension of AEDT functionality by leveraging existing Python libraries
/ What is PyMAPDL?

/ What are its applications? [

Upcoming Events
Ansys Electronics Desktop Automati

[ A edt] Started

In which situations can PyAEDT be usefl
s How can | take full advantage of Python
functionality?
How can | create and run scripts?
How can PyAEDT be integrated in my sil

/ How to install and launch
PyMAPDL.

/ Demo

Add a group event

LEARN SIMULATION

> Pl O os9/012 Getting Started with PyMAPDL
Overview of PyMAPDL - Lesson 1

LEARN MORE —>

Y ANnSsySs



PyAnsys: Module Cheat Sheets

Launching PyMAPDL in existing APDL script to PYMAPDL format Post-Processing Class Launching EDB-API using PyAEDT dd_scurce_tersin Launching PyAEDT Creating boundaries Mesh Class
Tolaunch PYMAPDL instance acally and axit it - This ciasa s used for plotting and s3ung r EDB manager manages the Database. An AEDE . o “ olva_edb = adb. 0lv.
SroutF e anaya_Toput 1, 0" o To launch HFSS Instance locatly and exi i 5%, open reghon s Mesh module manages the mesh functions in
v ST precspte pyser 1ot arroys etabase i3 foder s contans he datsose epresenun ok S Instance locatly and exk & n AEDT. open region s created as tesh module manages th tons in PYAEDT
eysisand1izare Tnpert amctismou ool convert_aceipt(inputtite, pyscript) == any o f o P It <o openect et detatet) ¢ S K e
il el e e 458 clageas aro the containes o MEve's pyaeds MtusCupesitiod voseinasiaoa
the {nstance jass * Plot v = ors for the ECR. " oot ey g g Assigning the radiati undary 10  box i 35 follows:
aspal.exitl) - LMAPDL Clo0s. iiins gt post_processing.plot.s ms-\ ) e Vias and padstacks Sor.grashicain " axchenicld subve
To specly 3 jobname, number of processars, and working pigdlpestt I o praedi, Edb (edbversioa~ . sibpaghe | These containers contsins the APY references for padsia © sercing [eea _radiation beundary_to_abjecta(
Uidsisein, ol Vovd b rams.rray, i vara=' ey b_paeh. management. The main padstack object s called directly fram ac_seveings. seare_freg -
S vaiae ) + proe SL-pOSEprocessing. m-::x_m steess(y i main appication Ciclsetvings.step_fraq = ez e ey
ey | - : I oc conatr ‘Loand using dictiana e wiup.ac swseiags. ssip feeq - + 10Kis SAER - —
orreroirzed Ly A access from o writ psrameters to MAPDL datab napot. allsel() ) P—— Port
apit=Launch, mapd (aproce2, run_ Locattanspath, : — | re{coloct; “blacks, 5 “db.pudstacks placetpesition = [5a-3, 50-31, * S o1
i i [F55re = Barmmatar so o by wiray wysrray | THitlen: Stautvalent Suress (o2 Stackup and Layers 5 wiupesibapp. aey simsLabion. costiguration () Variable Class Comman ot tes in HESS e Lumpecpor and e/ Analysis Class
nparray displ_toad"] cal®; False,"n labeln®s 6) $ To get the pad prramecess tup.sslvar_typs sim, OLVER_TTPE Gt s sl s oot varetie b HESE ilte port Pthands ol of eAicd the Laengactsion HFSS design call-
s c > tor fri P noarr o 9 2 locs globs ol 9
T e TR S PAEseer ¥ri A ) arras mpTEy g m pra{n-h\' ot ol ane stress( Thesa classes are the containers.of the layor andstackup man. [ aab. pudstachs. ges.pud-paranetara (3 Plssh o ebrmensd o i
2168 130 and port 20 |rondt parometersi sup_dses 1 mporray | o e il ager of the £0B AP MasCratr) = vime ¥ des o - L) ;
accoss information uzin and "VGET direct & nains = 0.01 Mas("8dint) = . -l o .*copper) 5 azairze.setap(‘ayseten )
ot Lounch_mapdl To accoss nformation using ‘GET anc VGET B e ey sty S Tiding s seany 18 Sources and Excitation r v ]
Numby sy b enebe. e Lo e f/SomroaE ana S tatio AR s evx & the class handies a the variables.
r T 1 y iners of sources methods of the ‘N\erN alot D ploﬂmun and methods useful for variable
4 Rune <GET command 3nd roturns 3 Python valos | / plotti 1 EDB for both HFSS and Snwave - Falae ! Post rocessing Class
R ; | Fom e et Je i cn sl o i s b : fosary of E0N excitations Material Class 15 | Gl ACDT They are sccumible througn e pom Htrery
SRS P T 10 proemtigheinalti ress and stoeing whihin the undering UnctructuredCri esetting conpenants -
from omays.mopd.core import .w\n-w\vw\ 2 || ey T Modeler and primitives Mo mtex “:ﬁm "w;so access the material ibrary. A
pool :ﬁd\lnzu\:aa\mu A Sy eomned (5 10TRk 8 At ot o s sress These clatses are the containers of prmitives and all ieiative ) sia.setup.busch solve.suvtings. pover.nuse = bl Bythonic way of defining Wave guide-port s
| ¥ h g Lok ocs. Primithves are planes, ines, ractangles, and crces . o= )
wetiedk) i e P00 (oL, meh) o waat perainiiv [Fors % = ntes wave_pors (Bexic . Boxa aame
o | st2nuns'’, Kloops U shonl) i nEive ;r)mt,v 0 - i . b i . [Fom iy mm S Fampase el -
ngusge 10 mageive pointe on adge o i peints, Hum L h4Tip. aTBORL. {802(cH, pALh. 1018 (DFOTRCE DAL s L
PYMAPDL commands sve Pyshon statements that actasa/ Me@sh Class ™ a2l Hio0e-d, decal, TG AT vare e DR Rty . ) .
“ragger s APOLcommands For ntance, S % 2h 253 VTK UnstructuredGrid SEi P oo sl it bl e pii ygon-fron. e tpotate, wibapp. build- sizelavion-projuct {uin.satup Geometry Creation Setup Class T pen repere by categery. l
rani ! <rod varumts i ion Setup Man s e contains all properties and methods needed to  Setup class & used to define the SOIUtIon SeLup i the PYAEDT - 5
‘npdl. ) wriden 2, i, degen, scates e These classes e the containers of setup classes in £08 for / SIWaVE Manger odit a modler, properties i sae s |
etk ‘Components both HFSS and Siwave. Siwave Is a specializad 1ol for power (ntagrity, sanal integrity. i
Commands that start wth * o / have those characters Save clement & node numbers to Python arays ...,,.,. wmtw. mv rinc, degen, scale, . Dotnebrar teda EoRmains At eferinias i nelsaiage! and ENI Sty of I paciages and PCB. T oot soles A box s drmwn ot (.pot. .50, 2.008) Poson with b [so10 ™~ shantura_cepors gos_ssiuson. |
removad. - — 1 o o o | wop B s andr ed . ¥ 3 Ay dimansons i
[F-Ae7ay o moaat comrdinmces Yok ent. The main component object s calid directly rom mn L
adb. coente-hisn. setup(aana = ' e
semapé1.esh.no ot (vtkeTrus, cposs'ay’, 1ine.w the property compons o crente Sox iz pos v pen 7008 X 2
et e e oo | j";'jf;“'.fr‘flf: Irsgs ooty otimOnaten) il singie.rrequency () Setupt o bt implarneeced theo o £08 APY Rt e e d Calling AEDT-API with PyAEDT
: S e (1 sttty = T e Most of the ericl functionaiiies are capeirad in PYAEDT.
I cases where remaving * o/ wll ause confict with ther nopel «v saposasan - eumpeveses s 2 . S ivsanine o | e However, the missing festuros from AEDT-API method can ba
emands, 3 prefix slash’ ce *star" iz added. k- totot{vekeFatse) 8 ro gut e ne matics of 3 cozponemt i S L b ‘ - = of “copper ol converted to PYAEDT method
| b conponenta get conpansns.net.conmect . . r i =
g is | | trqmn) Hd-tdapeive fraquency daa( . KA : | e i o arametrc aweep and optimizations are accessed USND Examgle: AEDT-AP! module [opt imcricr, s accessibe in
petipriar . | rces from PYMAPDL e o e o Lo | 9 PYAEDT a5
nopdlvget() + vaer | Nets ;m"_',,,,‘ I elsas.protacs | e [F= o v e = e, sdavin Sevhods ;
o starvaee() L [ it s et | ; The Net s contains A eerences o net mansgement : L e 2
The main net abjeet & ca oy fom s sprion | sucup. nea_ds_cuavon.suresaga - Trve from PYAEDT i e i3 wives conanng st poperes (|, ationse e 9
using lrr:rnrrrl, pl seupode e pasicien o0 Getting Started| " -v-umod- relted o that oyect including faces. from PyAEDT
o maera . Gatting Startd
i
e with PYMAROL visit
4 Started With AEDT / Ansys Innvation Courses Getting Started With AEDT / Ansys Innovation Cousses
. N
Cheat sheet for PyFluent \nsys PyDynamicReporting Cheat sheet \nsys
version:0.4.0 (stable)
Solver Settings Object Interface fstable)
x x Ansys Dynamic Reporting Service “child_parent server . put_objects (tesplate 1)
Launch Fluent locally Apply solution settings it ks oot s oot ol i :
The following method i used to start Fuen s UGS GHRCETS . pyuant w0 1 Ui Soker SO0 Jcs 0365 tenplate_2=server.create_template(names“slot"
RPC mode et brortent 3L ko yraatereportiog ore o8 v pareotitemlate s, st type-Laycut omel’)
i code starts Puee n the background sothat comimards L an-dtractory! opiace 2 s it Cal Eelcont taier )
loicalrd i Lelirlonis paicdad [P orm mater e oo ot mtar oL e ot ot TR Ty T ) o Anys The\vaes mm,m R
i nameetan Sover. solutian. run.caleutation. taratal Sir aarvice - adr et sbjects(tesplate,
e ﬁ m::‘ } ”.4,. oLt ot clonrim, calcslort el ) atnn s o J
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Testimonials — Research Community

Pyansys tremendously helped by providing an easy
way to procedurally read and process data directly
from Ansys without any human intervention.
Combined with Python's enormous data analysis and
plotting capability this helped me automate extraction
of knowledge from 100s of giant Ansys simulations
and saved a lot of expensive human hours

Ph.D. Student

You can easily retrieve node stresses and
temperatures. Then outside, there is a material
database which you can retrieve yield strength based
on temperatures, and finally you can calculate factor
of safety. And perhaps you can plot it. Think about you
have many analyses in different locations and you can
automatize this process

Aerospace Engineer

| was trying to avoid exporting my results to csv and
then importing back into python. [l] started to look
also into the "controller" features, which | came to like
a lot.
| also contributed to pyansys once, to support reading
transient analyses with a reduced number of DOFs [...].
As far as | remember it was written in C, which | don't
"speak".

Ph.D. Student

Quite easy to embed the simulation in different
environments. | also have to say, how glad | am that
the plotting functionality in pyansys is so much faster
and intuitive than its APDL counterpart

Undergraduate Student

data extraction data transforms plotting

automation solver embedding user contributions

Y ANnSsySs



Conclusions

* PyAnsys introduces a paradigm shift in how Ansys simulation tools will be used going
forward. Ansys is the ‘first’ simulation software provider to introduce such dynamic
interaction with its products.

* PyAnsys has been deployed on GitHub and is controlled by ANSYS.

* Ability to separate Pre-processing, FE model and Post-processing from outside the Ansys
environment is a strength that PyAnsys has and will help us deploy, maintain and scale for
applications across various industries.

* Al/ML Community can easily integrate ANSYS physics capabilities into their processes.







	Default Section
	Slide 1: Waltham Users Forum: Unleashing the Power of PyAnsys
	Slide 2: Agenda
	Slide 3: Need for APIs?

	What is PyAnsys?
	Slide 4: What is PyAnsys? 
	Slide 5: Putting the Py in PyAnsys
	Slide 6: Client/Server architecture
	Slide 7: Two possible approaches to scripting
	Slide 8: Scripting from within the customer tools – PyAnsys
	Slide 9: Why use it & Innovation offered?
	Slide 10: Open source ?! What’s in it for us?

	What’s Available?
	Slide 11: PyAnsys: What’s available? 

	Popular Workflows
	Slide 12: Key workflows where Ansys customers are using PyAnsys
	Slide 13: Angle Bracket Optimization
	Slide 14
	Slide 15: Spray Dryer WebApp

	How to use it?
	Slide 16: Use Ansys Python Manager – Graphical Installation (windows)
	Slide 17
	Slide 18: What’s the UI like?

	Documentation, Help & Other Resources
	Slide 19: Documentation & Help?
	Slide 20: Need additional help? Use the Ansys Developer Portal and Developer Forum
	Slide 21: Trainings (AIC & ALH)
	Slide 22: PyAnsys: Module Cheat Sheets

	Conclusion
	Slide 23: Testimonials – Research Community
	Slide 24: Conclusions
	Slide 25


