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= CFD Y 72| #3|
= |:|-Ol=o|- onI E_‘rl./oq_‘rl. EH-_-=0| 7=Iol-
= Salome / SolidWorks / CATIA / AutoCAD

= Gmesh / Netgen / Paraview / ANSA / SnappyMesh

= FAMUS / Ansys Fluent / STAR-CCM+ / OpenFOAM / COMSOL Multiphysics / In-house
= Tecplot / Paraview

- COFSH 7| A SEHE
= | inux OS/Windows / MacOS
= AMHQ| B2 OSHH /20|EHE HTH &0|et ZF 2t

—
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= Python library (DOE, M2 X ],
= Salome (CAD)
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DOE Sampling

Geom. Range / Constraint

Flow Conditions

Geometry Parameter Set

| INPUT

ouTPuT

Surface Mesh

Geometry Generator

Geometry Parameter

CAD File Set

CAD File |

Meshing User Input |

Surface Mesh =

Calculation Domain

Sensitivity Analysis
&
Surrogate Model

Flow Conditions

Geometry Parameter Set

Aerodynamic Coefficient

Sensitivity Analysis Result

Surrogate Model

Surface Mesh

Volume Point User Input |

Calculation Domain =

Flow Calculation
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A=A C|o|E] Z5H - HDF

- 3}8t Hjo|E| A2

i B |
SELEPEE TR T

utY ghe| A|AH /o UEY 715 88

- BXH 28D Wi G0|E S ZAH o2 Halstn #E| 53 27

o

CGNS (CFD General Notation System): CFD Cl|O|H 24 + 724 23 @ E AT EQ|(

= HDF 28 GO X 2| & 2t2]: Fluent(2020R1 O| %), Mathlab, Salome, Paraview &

CGNS CFD General Notation System
\ Switch to HDF5

SALOME

The open source plétform for
numerical simulation

Other Migration Considerations

* Case/Data files will now be written in the *.cas.h5 / *.dat.h5 (CFF) format by
default, which offers much better performance, esp. for large cases in parallel
o Benchmark results averaged over cases 4M to 150M cells and 40 cores to 1280 cores

— Case write performance average of ~10x to ~20x faster than legacy

— Case read performance ~50% - ~100% improvement

— Data write average ~5x faster for compressed files, ~“30% faster for uncompressed files

— Data read ~15% - ~30% faster, except for small compressed cases where some degradation ~20% is observed.

Avarage |0 performance gains Average |0 performance gains for the larger cases
4 to 140 million cells, 6 cases, t40~t1260 71 te 140 million cells, 2 cases, 1160~t1280

- Dala Casa Data Cam D Case Data
i read write write: red write wrie
CFF ur 33% 2692% 840 1367% 24%
CFF c r 21% 2760% i 142% 1 2! 325%

| %

i G |
User Preference available to revert to legacy e e ide Timecut (mi)
. . Graghics Defauft Format for O FF -
format if desired weshng o Sh o change vring e
Ieing Lagacy
Automatic Transeript

<HDF M-8 At [3], [4], [5]>
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A|Z% H|0|Ef Z - HDF

= HDF (Hierarchical Data Format)

o
« T2 O0SO| mtY A ARIS HEAGEH
A

Program 1 Program 2 ¢ * * | ProgramN Programu Programﬂ ¢ * * | ProgramN
'-.._,..-P"'—._ [ —
L 4
HDF (Middleware)

QOperating System I
/
I I 1 1 — 1
DOE 1 CAD 1 CFD1 | e e o |Surrogate Data
Model 1 Vis
L Metadata
. * . Date: 2022.03.06 1
™ - Time: 0.000s
CFL: 0.5
[ 1 [ 1
Surrogate
DOE N « o e odel N v
Operating System

<Z|21/0 A ot A|ARC 2 = E HO]E H=> <HDF5 £ O = = F Aututd 7>
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wiofie|d
$S01)

©

<HDF5 % [6]>

IVINEXTfoam
open source CFD consulting




I0IE17f ASHL R
Otoj A F2 ML ol

O L

H
AL O
HYE B (AA)E BB F

?.'l

~ ] GridFin_Result_Sample_ADD.hdf5
~ @ 1.GEOMETRY
v@ CAD File

CAD O|O| x| =}

= e (70|~ B, F4 meto|E)

1} oY (DY 0|2, MEAR MHY )

m

-
v @ CASE
~ @ CASE_1
v @ INPUT
FAMUS_INPUT
v @ RESULT
Aerodynamic_Coefficient
Residual
€4 CASE_2
€4 CASE_3
B4 _Input_
_Output_
€4 3.SENSITIVITY_ANALYSIS
L’.‘ 4 KRIGING_DATABASE
----- H _Summary_

Q
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.Create _group

-
=
X
E
|l

.create_dataset

datasets

/ =
metadata -
9 goup | =] group =
E — metadata

=
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metadata
//% a
group —

dataset

] L1

metadata
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7|5 OlH| (Python API)

=0
Sl 71 o &H
2lojE 22| import h5py
oty e hdf_file = hSpy.File(d £, ‘W)
&84 group = {parent}.create_group(‘1-&E 0| &’)

import h5py

HF HDFView 3.1.2 - O Ed
File Window Tools Help
filelocation =7 @ s
-CONF-KSAS1- 2_HDF_Python_Ae Recent Files | ONF-KSAS1-HDF#Z2_HDF_Python_AeroCFD_DBWsample.hdf5 - || Clear Text
1o - . File(fileLocati
hdf_file = h5py.File(filelLocation, - [ sample.ndf5
~ @ 1_DOE
2 1.1_Full_Factorial
1.2 LHS
. i 2 2_Geometry
gl = hdf_file.create_group("1_ Q1 3.CFD
gll - i 2 4_Surrogate_Model
12 Q) 5_Sensitivity_Analysis
gi< - £ 6_Optimization
g2 = hdf_file.c
g3 = hdf_file.«
g4 = hdf_file
g5 = hdf_file.«
g6 = hdf_file.cre User property file - CH#Users#wooan®.hdfview3. 1.2 & ‘
DinmiAdiinl Limdmms =4+ 802 OCMY [emmneda bAFE n Dl ik ICEDER T AT Il Dk Al s ¥
<HDF5 ESHO 2 =% AjutY x>
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zg 24

str = {parent}.create_dataset(‘Cl| O| E{ 4l 0| &’, data="=X}E")

arr = {parent}.create_dataset(‘Cl| 0| E{ 4!l 0| &, data=‘0{2{|0]’)

str = hdf_file.create_dataset('CAS

chartData =

list2D_tuple
dtype = np.dtype({'names"':
For [i4', ' f8'1}H)

arr = np.array(list2D_tuple,

g3.create_dataset('array_

ME IS - 2X4Y Y 0f20] HlOJE{A M4

¥

¥

¥

¥

[tuple

= € @5
Recert Files |D:##11-CONFEREN
~ [& sample.hdfb

1
x) for x in chartDatal

Window Tools Help

=

Myicmlan
ata _rl;:;l::.

e nert /Evnnrt Mata
ble mport/eExXport Lata

2 1_0D0OE |tEﬂ
2 2_Geometry O-ba=zed
@ 3_CFD

array_sample
2 4_Surrogate _todel |

2 5_Sensitivity_Analysis 0 A0 _B2_C1
Q) B_Optimization
£ CASE

<44 El | o[E{ A
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= i3 7|5 OlH (Python API)

= 2D Of&j|o] | o] E{ 5 01|*|

Residual History

& Residual_History at /3_CFD/ [sa. —

Table Import/Export Data

[

O-based
]
iter residual

1 1.0
2 0.896584. . -0.047406405, .
3 0.816637... i-0.0880240749. ..
4 0.765842.. . -0.115803867..
b 0.743626...1-0.128645085. ..
& 0.733110..,-0.134830294. .,
7 0717562, 0144140170, .
g 0.6870149.. H0.163030876..
g 0.639500.. . -0.194159256. ..
10 0.595757.. . -0.224930218. ..
11 0.607838... -0.216385008..
12 0.643475,,. 70191467976, .,
13 0.690520... -0.160823150..,
14 0.621110...-0.206831074. ..
15 0.487737...~0.311813088..
16 0.379622.. -0.420647873. .
17 0.307496...-0.512159973..
18 0,249452, .. -0.602924485,
19 0,208616,. —0.680651784...
20 0180877, -0.730640720...
21 01685222, -0,781929778...

HF

OEO

—26017371E-3

residual_order

—520|34743E-3

—780|B2114E-3

-1.0406949E0

=1.3008686E0

-1.6610823E0

-1.82121640

—2.0813897EY

—2.3415634E0

-2 601737 1E—
1187 373 559 746 932111£13001497167 71864

Cloze
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imagePate = 'D:\\11-CONFERENC

img = Image.open(imagePate)

img = img.convert("RGB")

data = np.asarray((img),

g3.create_dataset(' Image_Sample

dset = g3.get('Image_Sample')
dset.attrs['CLASS'] = np.string_('IMAGE")
dset.attrs[ ' IMAC RSION'] = np.string_('1.2')
arr = np.asarray

=np.uint8)
dset.attrs[IM E'] = list(arr) -.--....-.
dset.attrs[ ' IMAC Ok

np. stlingEZ'. RUECOLOR —— K
dset.attrs[ np.string_('I LACE PIX : = , .-........|.

A M I|I ~ M

- 3
INEENNNEEN /

Original Color Image Matlab RCB Matrix

<O| O] x| o] E{ & 48 I =2t o] O] x| A M T4
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’, data=“RGB array”, dtype=‘uint8’)

HF HDFView 3.1.2 - O X

File Window Tools Help
20 @ ®

Recent Files ["‘KSAS1—HDFW2_HDF_Python_AeroCFD_DBWSampIe.hdf5 v) Clear Text

- ¥ sample.hdfs Object Attribute Info  General Object Info o
@ 1_DOE
2 g-gggmem’ Attribute Creation Order: [Creation Order NOT Tr|
&_Contour Number of attributes =5 [ Al Delete Attribute

Residual_History

array_sample Name Type
€ 4_Surrogate_Model CLASS String, length =5, padding =
Q) 5_Sensitivity_Analysis IMAGE _MINMAX...  8-bit unsigned integer
2 6_Optimization IMAGE_SUBCLA... String, length = 15, padding :
B CASE IMAGE _VERSION  String, length = 3, padding =

INTERLACE_MO... String, length = 15, padding :

v

Residual_History at /3_CFD/ [sample.hdf5 in D:¥11-CONFERENCE_AND_JOURN: ~
Contour at /3_CFD/ [sample.hdf5 in D:¥11-CONFERENCE_AND_JOURNAL 20

v

A = B (NEXTTBEmM} 2. CFD 217 L{ojal
MU|AE ABoH= AQULICE

OpenFOAM®0[2t? FAMUS (Meshiess ¢Fp) £F?

FEEYoRN

<A’d £l o|O| x| Ci| O] E{ Al [9]>
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= 2 /HO|HAl @ EBENME

|
= gzip 7|2 = Vs
= ZOOHME &= o

list2D_tuple =
dtype =
arp =

np.dtype({
np.array(list2D_tuple,

Residual = g3.create_dataset('Res]

o

Xl
A

S|
=

=dtype)

ot

B

Ct
o

[tuple(x) for x in residualData]

4
o

J

=
[

HEAl
o=

~ [B] sample_noComprezssion. hdfh
2 1_DOE
2 2_Geometry
~ @ 3_.CFD
& Image_Sample
2y OMNERA_ME_Wing
B5 Residual_History
Reszidual_Hiztory_noCompression
array_sample
~ @ 4_Surrogate_hodel
~ @ 4. 1_CFD_DATA
& Image_Sample
2y ONERA_ME_Wing
B4 RBesidual _History
Residual_History_noCompression
array_sample
£ b_Sensitivity_Analysis
2 6_Optimization
CASE

sample_Scompression.hdfs

sample_noCompression.hdfs

u]

|l

(4
Fy

()

11
rJ
Lid

y
Ll
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HDF C|O| E{ H|o| A A4/

« DB 7% ¥
- | Ql0f 7|4k AT E
= U DBOIOIH root Z2 / ZF H|O|H & XN2| &

» ESEHEFQ 20 FE YU HE| /HDF5 DB oY M/

Ll

« =9 alo|22{g|
= h5py, numpy, natsort, pillow

(o< aq ag
'
' F 4 »
.root_data_folder b 4 L
:\\12-PROJECT\ \W2020-01-6rid_Fin_DB 111_DB_HDF_buil DB_sample k.
.HDF _output_folder : A S '

__-:: E T D Qg S
.HDF_output_name o i
.0n0ff_sampling LR ) L i I
.0n0ff_case BT TR TR R R R R SRR T T T TN T T T ETI T
.0n0ff_kriging G e | L " i BT S B L R ORI v
.0n0ff_sensitivity el i 5 b2, B

<AMEXF A= U <HDF5 viewer 0| &, TH S ZF0f| A =l 7153t A1}
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Iv. 2xpA & N = Atg

2 €ea®™

Recent Fies

D W12-PROJECTWW2020-01-Grid_Fn.

DBW20210128.0B _Samole _HDFSWIorADDWGridFn_ DB _Samole _ADD

| CASE Number F1 F2 F3 Fa 12 F7 F8 Fg

Fon —w W W B R K R

N2 . 7 0 :
o o 3 0 (

= U 4 7 0 0
|4 G . 0 0
|85 8 3 ( 0 (
oA o4 ks ( 0

LT C Bl ( 0 (

- Sl b3 4 ( { a

RO 1 5 2 ( a

00 bo4 ] 0
e 4 5 0

R (3 4 0
g Yy e GRS (e L ! e e
< »
4]

QQ

_.,jvf \

¥ \\.\j I .

f 00| x|

A CcAD "B
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K,

e €MmE

Recert Files | |D-Wi2-PROJE

CTWW2020-01-Grd_Fin _DBW20

e |l
0128_DB _Sample_HDFEWorADDWGAGFN DB _Sample _ADD. O-based
-8 g 2o sore s00PS oo s o 841 A0 2 = FAMUS #H0|A HH
Attribute Creation Order: | Creation Order NOT Tracked
PNurDaC of atroutad =0 '3A$E.Nurm')erl‘ G_Project] G_CasaFoider GYMD | G-Maching rs.v.:«rs;orJl PI1_CAD PiJ.‘.eshMa;-{ P1_Meshly
Name Type Aray Size Vaiue[S0](...) o1 DB.S Diwi . 201 KISTLNU G 20 1.0
D Diwi 0 0 1.0
DB D1 0 1.0
e .Jr;cut.
2 Output.
FAMUS Eg|
< >
@ Surface 3D _Cppog at /2 FAMUS/CA SULT P»:}hn,[ﬂ;}rrpit‘bco NS In D2 DECTWW20 G 5 a X ﬁ .
e -
M= [1)
O-based
i = >4 - S = 3 AL .
off 4 Z3} 0|O|x| off A #|0| 2 B Z=H A%, Residual 4
teration cy ‘ cz | oM ‘ omy |
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- MZTOIE ME QE3|M AHo|A TJ 32| mE At o
21}
e il
20 emm lm
Recent Files | [D:#12-PROJECT WW2020-01-Grid_Fin_DBW20210128_0B_Sample_HDFSWforADDWGridFin_DB _Sample_ADDE o <4 74. %E:.Z“!F g kriging coefficients

~ (8 GridFin_DB_Sample_ADD.hdf5
Ca 1.GEOMETRY

azeats o =
~ @ 4.KRIGING_DATABASE Krlg L ng E1| OI E1 — EI

~ @ KRIGING_MODEL

~ @ GEOMETRY_DATA

~ @ CAD_File > AMIZ 2] Ak
& Gndl*lnn_L]ZUl.stp ! J o= o, © <;|. FAMUS
& GridFin_0002.stp
& Gr:dF:n_lms stp E” Ol E1 ( (=) 3)
£ Jnput.
i _Output_

T RRGING-DATA

i Kriging_Coefficients_1

i ging..Coefficients 2

i KrigingCoefficients..3

© AOAID

QM2.0

& _Input.

¥] _Output.

paraliel_coordinates_all.ong at /3.SENSITIVITY_ANALYSIS/MO.6/AOAOVRESULT/ [GridFin-DB_Sample_ADD.hdf5 in D:¥§
Jnput_ at /3. SENSITIVITY_ANALYSIS/MO.6/A0A0Y [GridFin_DB_Sample_ADD.hdf5 in D:W12-PROJECT WW2020-01-Gri
Kriging_Coefficients_1 at /4 KRIGING_DATABASE/KRIGING_MODEL/MO.6/AOAXY [GridFin_DB_Sample_ADD.hdf5 in D:Y
Kriging_Coefficients_2 at /4.KRIGING_DATABASE/KRIGING_MODEL/MO.&/AOANY [GridFin_DB_Sample_ADD.hdf5 in D:Y

0

Coefficient_Num

Kriging_Coefficient]

LSOO 0D=“00000=00
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= https://qithub.com/wo0ang7031/HDF_Python_AeroCFD_DB.qit

O Search or jump to... / Pull requests Issues Marketplace Explore

& wooang7031/HDF_Python_AeroCFD_DB ' public & pn | @umwatch 1 - | Fork 0 ¥ sr 0 -

<> Code O Issues % Pull requests G) Actions ﬁﬂ Projects 0 wiki 0] Security |~ Insights Settings

¥ main ~ ¥ 1branch 0 tags Go to file Add file ~ m About 3
Aerodynamic DB(Database) achiving
DSegFault 2022-04-16 e6bffds 8 hours ago (%) 2 commits program based on Python and HDF APl
idea 2022-04-16 8 hours ago Tr Ostars
<& 1watching
RESOURCE 2022-04-16 8 hours ago
% 0 forks
B mainpy 2022-04-16 8 hours ago
sample.hdf> 2022-04-16 8 hours ago
b P : " Releases
No releases published
Help people interested in this repository understand your project by adding a README. Create a new release

Packages

No packages published
Publish your first package

Languages

® Python 100.0%
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