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COMSOL Multiphysics

Co je COMSOL Multiphysics ?

- sw urCeny k simulaci fyzikalnich modelu, na
néz pusobi jeden nebo nékolik fyzikalnich vlivu

- sw ulohy feSi metodou konecnych prvku

- zakladem je numerické feSeni a k uspéchu je
treba konvergence vypoctu

- vyzaduje ve vétSiné pripadl nadstandardni
HW vybaveni

Pracovni postup v COMSOL Multiphysics:

Geometrie
Fyzika/ky
Materialy/prostredi
FEM sit

Reseni Jednotné
Vysledky prostiedi

HUMUSOFT s.r.o.
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Proc COMSOL Server ?
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COMSOL Server

Vypoctar a jeho charakteristika.

o
Jak se vypoctar jevi ostatnim? %%

Vypoctar
Objektivni zhodnoceni vypoctare.

HUMUSOFT s.r.o.
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COMSOL Server

Tihle kluci
jsou
docela

Ze zivota vypoctare
Potrebujeme
v modelu
zmeénit 5
parametrt

zabavni ..

— procovnik vyroby

— konstruktér

Kdo to ma
sakra
stihat !!!!

Y . Potirebujeme
sef projektu dal$i 3 varianty

(X J
— vedouci vyvoje modelu s jinymi
rozméry,
RYCHLE!

Honime
terminy, do
tydne chci
vysledek !

— reditel
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COMSOL Server

S aplikaci samostatné pracuiji:

— Vyvoj - analyza m
— konstruktér “

COMSOL
SERVER" a3

- vytvareni modelu
- tvorba uzivatelskych aplikaci

— projektant “

porovnavaji si varianty modelu
nemusi vlastnit CM

nemusi umét CM

Podstatné odlehéeni pozadavkt na vypocétare

HUMUSOFT s.r.o.
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CREATE

-
*  meam J.. \‘
' RUN
Simulation Apps y ‘
~ DISTRIBUTE

Multiple Apps \
@ 7 )
P -
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Vyuziti na univerzitach ?

— pro vyukove predméty, které s CM nemusi souviset
— nazorné zobrazeni fyzikalnich vlivl na pfikladech
— simulace znamych fyzikalnich zakonu

— neni tfeba vlastnit COMSOL Multiphysics, napriklad
Classroom Kit (CKL)

— naro&né&jsi pfiprava na vyuku Ed““*'anﬂg

28

HUMUSOFT s.r.o.




COMSOL Server

W8 COMSOL

COMSOL 3
SERVER®

Uzivatelska aplikace
Knihovna aplikaci

5
T Wt b g | by e
3 mEn ¢ . — —
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IP kontakt

|
|

Uilﬂ ” nebo
— u Sekundarni stanice

=

Pg licenci CM

COMSOL Client

S
C bez licence CM
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COMSOL Server

COMSOL B
SERVER™

« Co jeto COMSOL Server - shrnuti

— slouzi k sitovému sdileni uzivatelskych aplikaci vytvorenych v programu COMSOL
Multiphysics

— COMSOL Server muze vyuzivat kdokoliv (viz administrace) a odkudkoliv.
— COMSOL Server muze vyuzivat i uzivatel, ktery nema licenci COMSOL Multiphysics
— nastroj pro sdileni aplikace - bézny internetovy browser nebo COMSOL Client

— muze bézet na platformach Windows, MAC a Linux

HUMUSOFT s.r.o.
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COMSOL Server

* Co je uzivatelska aplikace
— hotovy simulaéni model vytvofeny v COMSOL Multiphysics s vilastnim GUI
— nastroj k vytvoreni - Application Builder

— Application Builder - soucast kazdé licence CM pod OS Windows

— uzivatelska aplikace bézi i v prostfedi kazdé licence COMSOL Multiphysics

HUMUSOFT s.r.o.
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COMSOL Server

« Spustéeni COMSOL Serveru

— lokalné ve Windows
— spusténi jako sluzba Windows
— spusténi ruéné ve Windows
— spousténi COMSOL Serveru na vice pocitaCich
* hlavni server je ,Primary“, zpracovava vSechna pfichozi spojeni
« ostatni jsou ,Secondary®, skuteéné zpracovani probiha na téchto serverech
— pro praci na vice pocitaCich je tfreba definovat ,Shared working directory”
— definice ,Shared working directory” pfi instalaci na primarnim serveru
— sekundarni servery definici sdileného adresare prebiraji z primarniho serveru

HUMUSOFT s.r.o.




W8 COMSOL

| Logout

SOL Server

Corrugated Circular Horn Antenna Si o

mulator (2038)

Application Library

W COMSOL

COMSOL Server

Library
Favorites

Biosensor Design

A4l r v r
— prihlaseni
@ lisa
i Application Library

3 Upload

SERVER" w
A
Monitor
User Database Beam Subjected to Traveling Load
B %

Preferences
2 Your Settings
Corrugated Circular Horn

Concentric Tube Heat Exchanger
Antenna Simulator
B % B %

0.02

001
arc langsh

Capacitively Coupled Plasma
(CCP) Reactor

Administration
Biosensor Design
B

@

Dielectrophoretic Separation of
Platelets from Red Blo ...

B %

Log in to COMSOL Server
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COMSOL Server

(- &% 88.208.79.180:2036/adminFmonitoring EJ v € || Q Hiedat ﬁ B ¥+ # [-]

— Administrace °©

B Nejnavitévovangjsi ||

Y COMSOL

About COMSOL Server |  Logout

COMSOL Server = Administration = Monitor

bittner .
Monitor
SERVER (HEAVYHORSE.HUMUSOFT.CZ) ~
Application Library
. . CPU usage:
IP address: 88.208.79.180:2036 @
Process 1D: 18320
0 Upload os- Windows Server 2012 emory used by server and application sessions:
Architecture: amde64
. . Memory used by other processes:
% Administration Cores: 32 v ’ .
CPU: AMD64 Family 21 Moae £ stepping 0, .
. ree memory:
Monitor ——
Total memory: 256.0 GB

e

User Database

Start time: 31.8.201515:14:25

Uptime: 048h
Preferences

Version number: 51.0.136

License number: 17075052

Your Settings

This product is
licensed to:

HeavyHorse HUMUSOFT

[C] show prelaunched application processes

Session  Client Physical Virtual Process
1D type Application User Start time Uptime memory memory CPU Close
2037 Web Small Concert Hall bittner 31.8.2015 032h 702MB 1046 MB 0.00% [ )

Analyzer 15:23:51

HUMUSOFT s.r.o.
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(- 0 88.208.79.180:2036/adminFusers EJ || Q Hiedat ﬁ E ‘ ‘ﬁ 9
E] Mejnavitévovanéjsi :: Jak zaéit
d, )

YW COMSOL About COMSOL Server | Logout

COMSOL Server > Administration = User Database

bittner
User Database

USERS GROUPS

Application Library Username Role Groups status There are no user groups.
Create a new group and

skoleni2 User 7 assign membership here.
Upload skoleni1 User 7

comsol Admin Logged in 7

bittner Admin Logged in 7

Administration
Manitor

User Database

Preferences

L  Your Settings

HUMUSOFT s.r.o.
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« Spousteni aplikaci ve webovém prohlizeci
— predem otestovat velikost zobrazeni
— nepodporuje interaktivni vybér domén, hranic, hran a bodu
— nepodporuje LiveLinky pro CAD systémy

« Spousteni aplikaci v COMSOL Client

— stahuje se ze stranky www.comsol.com/client-download g
— jen pro Windows
— Internet Explorerverze min. ver. 9
— client ma lepSi grafické zobrazeni (grafika COMSOL Multiphysics)
— podporuje interaktivni grafiku 1D, 2D a 3D
— podporuje aplikace vyuzivajici LiveLinky pro CAD systémy

COMSOL
Klient 5.1

HUMUSOFT s.r.o.




W8 COMSOL

S

COMSOL Server

Dotazy, namety k diskusi ?

HUMUSOFT s.r.o.
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Application Builder

* Co je to uzivatelska aplikace

— hotovy simulacni model vytvoreny v COMSOL Multiphysics s uzivatelskym
rozhranim (GUI) — vrstva nad modelem

— Kk vytvoreni aplikace slouzi nastroj Application Builder (jen pro Windows)
— Application Builder je souc€asti kazdé licence CM pod OS Windows
— uzivatelska aplikace bézi v prostfredi kazdé licence COMSOL Multiphysics

— ve spojeni s COMSOL Server aplikace bézi ve webovém prohlizeCi pod OS
Windows, i0S, MAC OS, Linux, Android

— uzivatelské aplikace (i modely) mohou byt otevieny a prohlizeny, ne spustény,
pokud provozovana licence neobsahuje potfebné moduly

HUMUSOFT s.r.o.
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 Dulezité polozky a kroky pri tvorbé uzivatelské aplikace
— Formulare (Form Editor), vétSinou pro GUI
— Metody (Method Editor), Java, API
— (Nahravani kodu, kontrola syntaxe)
— Udalosti (Events), lokalni (formulare/jejich obj.) nebo globalni

— Knihovny - obr, zvuky, vestavené soubory v MPH, Java utility, externi
knihovny v jazyce Java a C

— Testovani aplikace - web
— Ochrana aplikace heslem

« Moznost distribuce - kumukoliv

HUMUSOFT s.r.o.
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Application Builder

Home
Prepina¢ AB a MB | & [
MNew

Dewent |, abc 3bc [RFile 4 Images [=]Menu Bar b Test Application [ Tile -
== 22 -

= &>Choicelist | o)) Sounds Jav: External Java Library ¥ Toolbar Move To -

Model N -
fider Form - [{Elfiles  C External C Library (#) Testin Web Browser = | [CuReset Desktop

Scalar  Array  Array
Builder Form Method - 1D~
Main Events Declarations Libraries Main Window Test View
BeER > EOHIRE&RD-
Application Builder = * [*] reseni [@] Preview X [ vsechny_formy [ vykresleni [ mesh [ fyzika Settings  Properties
S i geometrie ‘ Mesh | Fyzika | Refeni | Form
4 [=] Aplikace_busbar.mph (root) T vaechmy form
Main Window Length: g om : y-tormy
4 [&] Forms Title: Souhrm
™ vsechny_formy Thickness: 5 mm Store ch i = 2
O “‘"’:"E"' Width: 5 | e
mes| - = - Size
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Dreseni 2 Initial size: l Automatic ']
Events
[ Resizable

= Declarations
Methods

Desktop AB: B s ~ Margins
okno AB aribon :ll iZ

CM desktop e
Form editor

Method editor

Expandable
[ Initially collapsed

« Grid Layout for Contained Form Objects

" Column Width Size

1 Fit ML

"

Row Height Size

1 Fit = | MfA

Inhrt ol :
z
y.L,x ~ Appearance

Plot Geometry
Sackground image:

¥ Events

On load: __None -
On close: —_None -
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——— Application Builder

« Kombinace jazyku Java, API
« Externi knihovny Javaa C

BN W Fr¥ =

,COMSOL Multiphysics — Programming Refernce Manual*
»introduction to Application Builder

HUMUSOFT s.r.o.



W8 COMSOL

Licencovani programu

COMSOL Multiphysics
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Licence CM

Y R
Named Single User License CPU-Locked Single User License
Single Designated User Single Designated Computer

2 2
4 ey
i

':NO( for use over a network

*MNot for use over a network
.

Floating Network License
Multiple Users

2 2

! } |
g &

[ Tt TTTETTEEE T
License Manager Servers, Clusters, or Clouds

’ pininim

*Diagram depicts a Floating Network License enabled for 3 concurrent users
L

—

COMSOL Multiphysics® is compatible with the Windows®, 05 X, and Linux® operating systems.

HUMUSOFT s.r.o.
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Licence CSL

WORLDWIDE LICENSE

COMSOL Server™ License
Multiple Users

t 2022
X ; B

— e - - - - - - - - - e e e e e e e

License Manager Servers, Clusters, or Clouds

S8 i {1 i
L 300"

iagram depicts a rver™ License enabled for 5 concurrent users: each concurrent user can run up to 4 concurrent sessions
\*D depicts a COMSOL Server™ L bled for 5 t h t to 4 t

COMSOL Server™ is compatible with the Windows®, OS X, and Linux® operating systems.
An application can be run in many major web browsers on platforms such as Windows®, OS X, 108, Linux®, and Android™.

HUMUSOFT s.r.o.
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Dotazy, namety ?
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