Using PyFoam as library
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python (BADIEE : 2.7.3)
OpenFOAM (ZHHAMDIRE : 2.2.X)
PyFoam (ZHDKRE : 0.6.1)
numpyt=>1—J)l

3% & (EF
python/\w o —=(€>1—)L)

ipython,matplotlib,scipy ---etc

MPI
eclipse (+PyDev)
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PythonDEHE(1)

St I

o AR (CCpython (or ipython) )7 Uion or invthon)
EAT, BABgshell OV > RS
IKBDRECFRR

o pythond Y > RIFHEED

PRI Ppythoncode
s B EADUTCHD >>>print “Hello World!”
Hello World!
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Python®D&EE(2)
N s
o BERODBEZEE LR THELN

1 >>> a=1

2 >>> type(a)

int

>>> pb=1.0

>>> type(b)

float

5 >>> type(a+b)

float

6 >>> a+"a”

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: unsupported operand type(s) for +: 'int' and 'str'
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2013/9/21  $E25EA—T> C A E3aS@BIT 6

W




Python®DERE(3)
EEEE
o UX b
0 F— (OB, TECERVITILEDS

1 >>> |=[1,2,san”]

2 >>> [[2]

‘san’

>>> [[2]=3

>>> |[[2]

3

>>> d={"west”:"Mac”,"east”:u”"Makudo”}
>>> d["east”]

‘Makudo’

>>> t=(l,a)

>>> t[1]=1

Traceback ---TypeError: ‘tuple’ -
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Python®DEHE(4)
N
o127 > MIIFEKRNGD S
aif

>>> a=1
>>> [fa==1:
. <tab> print“ais ”a
else:
. <tab> print “a is not ",a

OoOuhhWN

aisl

>>> f a==1:

... print“ais “a

IndentationError: expected an indented block
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Python®EHE(5)
FEE
025> MZEEWN DS
o for X

1 >>> foriinl:

2| ... <tab> print 2**|
31..

2
4
8
>>> foriin xrange(0,1):
. <tab> printi
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Python®EHE(6)
FEE
0 A>T MCFEENH S
o BiZEX

>>> def myfunc(val):
. <tab> return val+10

DWN B~

>>> myfunc(1)
11
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PythonDEE(7)

1
o ES2—-I)LZED

1| >>> import numpy

>>> matA=numpy.array([[1,2],[2,3]])
>>> matA
array([[1, 2],
[2,3]1])
>>> import numpy as np
>>> x=np.array([1,2])
>>> from numpy import dot
>>> y=dot(matA,x)
>>>y
array([5,8])
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9| >>> exit()
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Python®DEHE(8)
.
a shell/ 5 python

> echo ‘print “Hello " * > test.py

> python test.py
Hello
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PyFoam(c DU\

PyFoam(C DUV C

YNEDS D, IBRFMFORTEREFEFIRHEEEN D B
tar filehR(subversion TT/R&UL)ICAPIEH D
PYTHONPATH

1> A S—=)LDBRprefix A 7> 3> TiHZE L TL)
TWBIFE. IRIEZE PYTHONPATHIC/\ X =B 9

shell command

> cd PyFoam

> python setup.py install --prefix=~/PyFoam
> export PYTHONPATH=~/PyFoam/lib/python2.7/site-
packages:$PYTHONPATH
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Cavity tutorial
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Cavity tutorial(1)
N
o SolutionDirectory (Case> -« L7 kU)

1 | >>> import PyFoam.Foalnformation

2 | >>> cavitydir= PyFoam.FoamInformation.foamTutorials() +
"/incompressible/icoFoam/cavity"

3 | >>> from PyFoam.RunDictionary.SolutionDirectory import
SolutionDirectory

4 | >>> cavityTut=SolutionDirectory(PyFoam.FoamInformation.
foamTutorials() +"/incompressible/icoFoam/cavity")

5 | >>> cavityCase=cavityTut.cloneCase("./cavity")

.6 | >>> cavityCase.name )
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Cavity tutorial(2)
-
o template 7 7 1)L

> cd cavity

> cp constant/polyMesh/blockMeshDict
constant/polyMesh/blockMeshDict.template

.

> gedit constant/polyMesh/blockMeshDict.template

19 vertices

20 (

21 (0 0 0)

22 (10 08)

23 (11 0)

24 (6 1 08)

25 (0 ® 6.1)

26 (10 0.1) blockMeshDict.tem
27 (110.1)  plateziRE

28 (0 1 0.1)

29 );

2013/9/21 25E4—7> C A E 8= @R

19 vertices

20 (
21
22
23
24
25
26
27
28
29 );

(0 0 0)

(5LS © @)
(SLS SHS 0)
(0 SHS @)

(0 0 0.1)
($LS 0 8.1)
(SLS SHS 0.1)
(B SHS 0.1)
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Cavity tutorial(3)
N
o TemplateFile

1 | >>> from PyFoam.Basics.TemplateFile import TemplateFile
2 | >>> bMDictTemp=TemplateFile(cavityCase.blockMesh() +
"template”,expressionDelimiter="$")

3 | >>> bMDictTemp.writeToFile(cavityCase.blockMesh(),

L1 "H 2

o blockMeshDictZ= T3 gg Emz: 0
$L$, SHSICEMNMRASTNTLD 2 (100
12 0
0 fBDDict 7 7 1)L BEERIC 24 (0 2 0)

TemplateFilehMEX B e (10 0.1)

27 (12 0.1)

28 (0 2 0.1)
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Cavity tutorial(4)
I
o ParsedPara meterFiIe

Biz J 7 1)z BB, SR

1| >>> from PyFoam.RunDictionary.ParsedParameterFile import
ParsedParameterFile

>>> U=ParsedParameterFile(cavityCase.initialDir() + "/U")
>>> U['boundaryField']['movingWall']['value']

'‘uniform (1 0 0)'

>>> from PyFoam.Basics.DataStructures import Vector

>>> U['boundaryField"]['movingWall']['value'].setUniform(
Vector(0.5,0,0))

>>> U.writeFile()

W N

ol b
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Cavity tutorial(5)
N
o BasicRunner

0 OpenFOAMMD N> R%ZEEITIT B

>>> from PyFoam.Execution.BasicRunner import BasicRunner
>>> import shlex
>>> args=shlex.split("blockMesh -case " + cavityCase.name)
>>> block=BasicRunner(args,silent=True)
>>> summary=Dblock.start()
>>> summary
{'OK": True,
‘casefullname’; -
/7 | >>>block.runOK()
True

O~ WN =
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Cavity tutorial(6)
N
o LogAnalyzer&LineAnalyzer

o LineAnalyzeriMlog— X557 —45 %165
o LogAnalyzer(CLineAnalyzerz— DU Etzw kU
OgEARDDITZITD

1| >>> from PyFoam.LogAnalysis.FoamLogAnalyzer import
FoamLogAnalyzer

2 | >>> from PyFoam.LogAnalysis.ContinuityLineAnalyzer import
GeneralContinuityLineAnalyzer

>>> analyzer=FoamLogAnalyzer(progress=False)

>>> analyzer.addAnalyzer("Continuity",
GeneralContinuityLineAnalyzer(doTimelines=True, doFiles=False,

singleFile=False, startTime=None, endTime=None)) )
-
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Cavity tutorial(7)
N
o AnalyzedRunner

o LogAnalyzerztzw USRI ZEITI D

1 | >>> from PyFoam.Execution.AnalyzedRunner import
AnalyzedRunner

2 | >>> args=shlex.split(“icoFoam -case " + cavityCase.name)
3 | >>> ico=AnalyzedRunner(analyzer,args,silent=True)

4 | >>> summary=ico.start()

5| >>> summary

{'OK": True,

'‘analyzed': {'Continuity'; -

6 | >>>ico.runOK()

True D
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Cavity tutorial(8)

AnalyzedRunner

AnalyzedRunner®{{1D D (CPyFoam.LogAnalysis.

LogAnalyzerApplicationZzf#EX (L. ##HE1T12Dlog
J7AIVEDHhTED

FoamLogAnalyzer(ZBEARDI S AT, BEICERA 1R
_ineAnalyzeriittw NEHD IS AEHD

LineAnalyzer@iER (EfileNdDH . AEFEUADRE
JIXENTIEET. LineAnalyzerdd 5T+« —)LRT
EIE

LineAnalyzer4FIE ( EATRIEMRFRIRZIE D TS DD
IFAPIY — X J— RICTHEER I DWEN DD
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Cavity tutorial(9)
I
o SolutionDirectory.clear()

o cavityCaseZ #JHAML

i 1 |>>> cavityCase.clear() |
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Cavity tutorial(10)

]

o BEMLOES
Mesh#E, #iE. movingWallDiREEZZ{L=ES
0.5 [s] BDENpDRERAEZEUS T D

cavity B U T« L2 kU (CautoRun.pyZ={ER 9 B
autoRun.py

#!1/usr/bin/env python
import shlex,sys,json
Import numpy as np
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Cavity tutorial(11)
1
o BEMELOEZ(DDOE)

autoRun.py (DD&)

from PyFoam.RunDictionary.SolutionDirectory import
SolutionDirectory

from PyFoam.Basics.TemplateFile import TemplateFile
from PyFoam.Basics.DataStructures import Vector

from PyFoam.RunDictionary.ParsedParameterFile import
ParsedParameterFile

from PyFoam.Execution.BasicRunner import BasicRunner
from PyFoam.Error import error

-
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Cavity tutorial(12)
_
o HEMEDHE (DD E)

autoRun.py (DD&)

[
def main():

#cavity case set
cavityCase=SolutionDirectory("./cavity")

#result list

results=[]

#blockMeshTemplate

bMDictTemp=TemplateFile(cavityCase.blockMesh() +
"template",expressionDelimiter="%")

#0/U

U=ParsedParameterFile(cavityCase.initialDir() + "/U")

\_
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Cavity tutorial(13)
I
o BEMEDEE(DODF)
’autoRun.py (DDF)

for blockL in [1,2]:
for blockH in [1,2]:
for Uwall in [0.5, 1.07:
#clear case
|cavityCase.cIear()

(A1>7>K4D) /
4 )
edit files

bMDictTemp.writeToFile(cavityCase.blockMesh(),{"L":blockL,"H"
:blockH})
U['boundaryField"]['movingWall']['value'].setUniform(Vector(Uw
all,0,0))

U.writeFile()

\_ J

2013/9/21 $25[MA—-T > C A Eft=@REE 27




Cavity tutorial(14)
N
o BEMEDREE(DDE)
‘autoRun.py (DD=) (4D1>F> FEANT)
I

#blockMesh
args=shlex.split("blockMesh -case " + cavityCase.name)
block=BasicRunner(args,silent=True)
block.start()
iIf not block.runOK():
error("There was a problem with blockMesh")
sys.exit(1)
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Cavity tutorial(15)
I
o HEMEDERB (DD E)
’autoRun.py (DDE) (421272 KEANT)
|

#icoFoam
args=shlex.split("icoFoam -case " + cavityCase.name)
ico=BasicRunner(args,silent=True)
ico.start()
iIf not ico.runOK():
error("There was a problem with icoFoam")
sys.exit(1)
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Cavity tutorial(16)
S
o BEMEDEZ(DDE)

‘autoRun.py (DD=) (4D1>F> FEANT)
I#post

p_latest=ParsedParameterFile(cavityCase.latestDir() + '/p')
pmax=np.array(p_latest['internalField'].val).max()

#append results
results.append({"L":blockL,"H":blockH,"Uwall":Uwall,"pmax":p
max})

2013/9/21 $25[MA—-T > C A Eft=@REE 30



Cavity tutorial(17)
S
o BEMLODEZ (DD E)

‘autoRun.py (DIF) (1>F> ML, —TEEF1D)

#print results
print json.dumps(results,indent=4)

' main__":

if name_ =

main()
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Cavity tutorial(18)
N
o autoRun.pydD=E1T

>python autoRun.py

[
1
IIHII: 1,
"Uwall": 0.5,
IILII: 1,
"pmax": 2.3693599999999999

IIHII: 1,
"Uwall": 1.0,

- _/
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http://en.sourceforge.jp/projects/sfnet_openfoam-extend/downloads/OpenFOAM_Workshops/OFW5_2010_Gothenburg/Advanced_Training/pyFoamAdvanced.pdf
http://en.sourceforge.jp/projects/sfnet_openfoam-extend/downloads/OpenFOAM_Workshops/OFW5_2010_Gothenburg/Advanced_Training/pyFoamAdvanced.pdf
http://en.sourceforge.jp/projects/sfnet_openfoam-extend/downloads/OpenFOAM_Workshops/OFW5_2010_Gothenburg/Advanced_Training/pyFoamAdvanced.pdf
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