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Tecplot 360/PyTecplot : B> 7' )LEEMN

Tecplot Z& Python TES ¥{&

WERYINIIT

® Tecplot 360 2020 R1 or later (3¢TecPLUS "B THD &)
® Python (64 bit) 3.9 or later
> https://www.python.org/downloads/

PyTecplot Z1 > A M—=ILT S

e INX>RIJO>T bz [EBIEEFEELULTEIT] L. Python @ pip Z{#> T pytecplot #-1> X b
—I)L9 B

py -m pip install "pytecplot"

ATSa>BAAM-ILTS

e IY>RIOCT bh& [EIEEEULTET] L. Python @ pip Zf#> T protobuf (Protocol
Buffers) Z1 > XA b—)L 33D (XuwHH)

py —m pip install "protobuf"

e IY>RIO>T bz [BEELELTEIT] L. Python M pip Z{#> T numpy (BESTES 1
JS5U) B4R R=)LT D (KLEB)

py -m pip install "numpy"

e IX>RIO>T bz [EBEBEEULTEIT! L. Python @ pip Z{#> T ipython Z1> X h—
ILTB (AT 3aY)

py -m pip install "ipython"

e IY>RIOT bz [BEELLTEIT] L. Python @ pip Z{#> T pillow Z1> X ~—JL
9B (AT 3Y)

py —m pip install "pillow"



https://www.python.org/downloads/
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FIR(CHIZ>TOEREIR

127y O ADRKEE0

PyTecplot ROUT R TES A>T v ORXDBIREWVWINELEOTHRCEITTEFRELTLESL,
Tecplot ¥POEEBTA 2T VIADRIEN 1 THRIDE(FBUVWNSGDFET, CNIFHIFEINDUIEZ
Python EEETITDODICEERRICIADET, 7=/2U. Python M5 Tecplot Engine (CEIXF5HA
PyTecplot (CLD TEEMNMZISNB S E(FHDFEBA. DFED. Python "5YOOIN RZFETT
2 EE10, execute_equation() ZEAT D EEE. 12T VO ADRMAIIC 1 ZFERAIINENSDD &
([CIRDFET,

BfFooOLomsa

PyTecplot Dtzw =3 > BaR5. WITNDOXYIOANY RERTIDIENTEET, 9D s5,
BECER U207 RIEWLWINE Python ROUTNISYITBRZET, RAT«4TD
Python J— RICENSZERBE TS DI EZERUET . HETEHAT D “Hello, World!” (FLATFD
KOCEFTMADBICENTEET .

o i

import tecplot
tecplot.macro.execute command(r'''
$ | ATTACHTEXT
ANCHORPOS { X = 35 Y = 50 }
TEXTSHAPE { HEIGHT = 35 }

TEXT = 'Hello, World!'
$|EXPORTSETUP EXPORTFNAME = 'hello world.png'
$ | EXPORT

EXPORTREGION = CURRENTFRAME
"')

BEEREMDEIDTE(T%Z Python TR T B(CIE. LUFDOLS(CEERTEET -

o

import tecplot
tecplot.macro.execute command(r'''
S!ATTACHTEXT

ANCHORPOS { X = 35 Y = 50 }

TEXTSHAPE { HEIGHT = 35 }

TEXT 'Hello, World!'
't
tecplot.export.save png('hello world.png', 600, supersample=3)

Tecplot M~ OICRE T DM tecplot.macro ZZ &L Z&0)N,


https://tecplot.azureedge.net/products/pytecplot/docs/api/tecplot.macros.html#module-tecplot.macro
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Tecplot Z4 > X h—JLUTET« LT RUD pytecplot (C(3Z#DY > TILROUT MIBHESNT
WET, TiED URL WSERFIDAIVUT NEAFTEET,

® https://github.com/Tecplot/handyscripts/tree/master/python/examples

AOVUT b &RTIBICE

AOUT h=EFRITIBICIE. Tecplot 360 MDR— b~ 7600 EDIEFEETL T BI=H(C "-c" AT 3
SEAFITTLREEN,

py "C:\Program Files\Tecplot\...\examples\00 hello world.py" -c

FE/z. Tecplot BITIEREBMICT BI=8(C. Tecplot d Scripting X—1—h'5 PyTecplot
Connections... Z#ER UL T. Accept connections (CFT WV IZANTLIZE0),

5] Tecplot 360 EX 2022 R2
File Edit View Plot Insert Animate Data Frame Opticns | Scripting  Tecls  Analyze Help

D ad Q - h‘ "= QP EHEO xﬂ; Play Macro/Script... P4 |
Record Macro...
Pages g X

A5 View/Debug Macro...

Untitled

PyTecplot Connections (o el T

- PyTecplot Connections...
I Accept connections I

Quick Macros
Port: (7600 = I‘

Lizten to localhost only Macro Scripting Guide

PyTecplot Guide

.

00_hello_world.py

Tecplot MFAR T L —A(Z "Hello, world!" WD XFZHAUFET ., BN I DIXFICIHMIEBIR. 7
A2 MAXZEBELET ., JL—AERUABOESZ PNG FER THAUET,

o XUUTK:

iimport logging
§logging.basicConfig(level=logging.DEBUG)

3


https://github.com/Tecplot/handyscripts/tree/master/python/examples
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import tecplot

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:

# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c¢' in sys.argv:

tecplot.session.connect ()
tecplot.new layout ()
frame = tecplot.active frame ()

frame.add text('Hello, World!', position=(36, 50), size=34)
tecplot.export.save png('hello world.png', 600, supersample=3)

EITHR ¢
5] Tecplot 260 EX 2022 R2 - O e
File Edit View Plot Insert Animate Data Frame Opticns Scripting Tools  Apalyze Help
DEE® (> Ad THOXNER @ VBB EE A
Plot F X
~
Sketch i
Hello, World!
]
Plot Pages
Click to Select, Drag to Select Group

01_load_layout_save_image.py

Tecplot M examples¥SimpleData 7« L2 hJI(CH B L1772 b T 7 )L DuctFlow.lay Z&t+A
AT, BUABOESZ PNG L THHOULET,

o XUUTK:

%import logging
| import os
| import sys

%logging.basicConfig(stream=sys.stdout, level=logging.INFO)
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import tecplot

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:

# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c¢' in sys.argv:

tecplot.session.connect ()

examples dir = tecplot.session.tecplot examples directory()
infile = os.path.join (examples dir, 'SimpleData', 'DuctFlow.lay')

tecplot.load layout (infile)
tecplot.export.save png('layout example.png', 600, supersample=3)

EITHR

DuctFlow.lay - Tecplot 360 EX 2022 R2 = O X
Eile Edit View Plot Insert Animate Data Frame Options Scripting Tools Apalyze Help

[ 3 { J 71 R/ A 4 ~y PR E71 5 Hdd
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03_slices_along_wing.py

Tecplot @ examples¥OneraMéwing >« L2 NU(CHDFT—F T 7 1)L
OneraM6_SU2_RANS.plt Z&FHAAT. BUARABDESZ PNG X THAUET . 2DE. BDY
—JIRT—INSERBDASA AZME L. x BZAHEUTEEUIZS & IERIEZITIRVET, IE
HULESNTEASA RBEZED LET. ZZT. CFDAnalyzer &> CHEDEFTEZIT DDA TVD
ADFEZE 1 IBELET. JL—AD aux T—INSEDERZEUS L. TDERET0OY hoi Lk
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(CERELZFY. linemap TOY bORIAIIZFZEL T, T—INRRSND LD (CEADEEEZFHEL
F9. REIC x/c DEME L THEHETNDENFRRDEE R Z T I AR—KMUET,

o XUUTK:

import os

import sys

import logging

logging.basicConfig(stream=sys.stdout, level=logging.INFO)

import tecplot

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:

# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c' in sys.argv:

tecplot.session.connect ()

examples dir = tecplot.session.tecplot examples directory ()
datafile = os.path.join (examples dir, 'OneraMéwing', 'OneraMé6 SU2 RANS.plt')
dataset = tecplot.data.load tecplot(datafile)

frame = tecplot.active frame ()
frame.plot type = tecplot.constant.PlotType.Cartesian3D
frame.plot () .show _contour = True

# ensure consistent output between interactive (connected) and batch
frame.plot () .contour (0) .levels.reset to nice()

# export image of wing
tecplot.export.save png('wing.png', 600, supersample=3)

# extract an arbitrary slice from the surface data on the wing
extracted slice = tecplot.data.extract.extract slice(
origin=(0, 0.25, 0),
normal=(0, 1, 0),
source=tecplot.constant.SliceSource.SurfaceZones,
dataset=dataset)

extracted slice.name = 'Quarter-chord C p'

# get x from slice
extracted x = extracted slice.values('x')

# copy of data as a numpy array
x = extracted x.as numpy array ()

# normalize x
Xc = (x - x.min()) / (x.max() - x.min())

extracted x[:] = xc

# switch plot type in current frame
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frame.plot type = tecplot.constant.PlotType.XYLine
plot = frame.plot ()

# clear plot
plot.delete linemaps ()

# create line plot from extracted zone data
cp_linemap = plot.add linemap (
name=extracted slice.name,
zone=extracted slice,
x=dataset.variable('x"),
y=dataset.variable ('Pressure Coefficient'))

# integrate over the normalized extracted slice values
# notice we have to convert zero-based index to one-based for CFDAnalyzer
tecplot.macro.execute extended command('CFDAnalyzer4', '''
Integrate
VariableOption="'Average'
XO0rigin=0 YOrigin=0
ScalarVar={scalar var}
XVariable=1
''"'".format (scalar var=dataset.variable ('Pressure Coefficient').index + 1))

# get integral result from Frame's aux data
total = float (frame.aux data['CFDA.INTEGRATION TOTAL'])

# overlay result on plot in upper right corner
frame.add text ('integration result: {:.5f}'.format(total), (60,90))

# set style of linemap plot

cp linemap.line.color = tecplot.constant.Color.Blue
cp linemap.line.line thickness = 0.8
cp_linemap.y axis.reverse = True

# update axes limits to show data
plot.view.fit ()

# export image of pressure coefficient as a function of x/c
tecplot.export.save png('wing pressure coefficient.png', 600,
supersample=3)

SRITHER
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07_execute_equation.py

Tecplot M examples¥SimpleData =« L2 hU(CHBDL 17 8T 7))L F18.lay Z&RMHAAT.
B UABDESZ PNG X THHUET. T—F 12w hdD Right Wing & Left Wing D 2 DD Zone M
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TN Z2EEULFT, COBEHERMITENj Z 10ECEELFT. EEROERZ PNG X THEAL
EJCIN

o XUUTK:

import os
import tecplot

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:

# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '"-c¢' in sys.argv:

tecplot.session.connect ()

examples dir = tecplot.session.tecplot examples directory ()
infile = os.path.join(examples dir, 'SimpleData', 'Fl8.lay')

# Load a stylized layout where the contour variable is set to 'Nj'
tecplot.load layout (infile)
current dataset = tecplot.active frame() .dataset

# export original image
tecplot.export.save png('F18 orig.png', 600, supersample=3)

# alter variable 'Nj' for the the two wing zones in the dataset
# In this simple example, just multiply it by 10.
tecplot.data.operate.execute equation('{Nj}={Nj}*10"',
zones=[current dataset.zone('right wing'),
current dataset.zone('left wing')])

# The contour color of the wings in the exported image will now be
# red, since we have altered the 'Nj' variable by multiplying it by 10.
tecplot.export.save png('F1l8 altered.png', 600, supersample=3)

EITHR
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08_save_data.py

Tecplot ® examples 7« Lo ~hU(CHBTOY R T 71U
OneraMéwing¥'OneraM6_SU2_RANS.plt ZFHEHAFHFE T, sHdHAAIZ T 71 )LD 'WingSurface'
Zone Z PLT J7A)L& ASCII 7 1)L (dat) (CEESHUET,

o XUUThK:

from os import path
import tecplot

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:
# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c' in sys.argv:
tecplot.session.connect ()

examples directory = tecplot.session.tecplot examples directory()

10



variables to save

zone to save

|
infile = path.join(examples directory, 'OneraMéwing',
'OneraMé6 SU2 RANS.plt')
dataset = tecplot.data.load tecplot(infile)

[dataset.variable (V)

for vV in ('x', 'y', 'z', 'Pressure Coefficient')]

[dataset.zone ('WingSurface') ]

HULINKS

# write data out to a binary PLT file
tecplot.data.save tecplot plt('wing.plt', dataset=dataset,
variables=variables to save,
zones=zone_ to save)
# write data out to an ascii file
tecplot.data.save tecplot ascii('wing.dat',6 dataset=dataset,
variables=variables to save,
zones=zone_ to_ save)
EITHER
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File  Edit Plot
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10_contour_filtering.py

11



eoje
HULINKS

Tecplot M examples¥SimpleData >« L kU (CH 3T 0w T 7 )L HeatExchanger.plt =%
HAHET, FJHAAATZTOY bDS+T% 2D field Plot (CERELFE T, boundary faces & contour
FRRUET, T IAILRTIE contour 0 FRRENZFET . contour DEE. HS5—XvT. LANIL
BEFHELET . contour DHS—X VI ZBMCULET, COEFEERDHNS—X W TD override #H
MCUFET, override 0 ZBRC U, IBEE~ABEFETDINILICHRZREUE T S5 ZESZ PNG
J7AILICHBDUERT,

o XUUTh:

from os import path
import tecplot as tp
from tecplot.constant import *

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:
# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c¢' in sys.argv:
tp.session.connect ()

# load the data

examples dir = tp.session.tecplot examples directory ()

datafile = path.join(examples dir, 'SimpleData', 'HeatExchanger.plt')
dataset = tp.data.load tecplot(datafile)

# set plot type to 2D field plot

frame = tp.active frame ()

frame.plot type = PlotType.Cartesian2D
plot = frame.plot ()

# show boundary faces and contours

surfaces = plot.fieldmap(0) .surfaces
surfaces.surfaces to plot = SurfacesToPlot.BoundaryFaces
plot.show contour = True

# by default, contour 0 is the one that's shown,

# set the contour's variable, colormap and number of levels
contour = plot.contour (0)

contour.variable = dataset.variable('T(K)")
contour.colormap name = 'Sequential - Yellow/Green/Blue'
contour.levels.reset (9)

# turn on colormap overrides for this contour
contour filter = contour.colormap filter
contour filter.show overrides = True

# turn on override 0, coloring the first 4 levels red
contour override = contour filter.override (0)

contour override.show = True

contour override.color = Color.Red

contour override.start level = 7
contour override.end level = 8

12
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§# save image to file
§tp.export.saveipng('contour_override.png', 600, supersample=3)

EITHR
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11_linemaps.py

Tecplot @ examples¥SimpleData 7 L2 kU (C& D5 —4 T 7 )L Rainfall.dat &FHRHAHE T,
FPOF4TRIL—L'ZBEBL. OV A T% XY Line (CRELET. T -V CORYID 3 D
DSAIYVICEFL. B, BRUZDMOW DI DTO/INF 1 ZE/ELUET. 3DDSA>IVS
DENTNICE roop ZFEO> TCRIVEEZBEALUES, y BISNILERELUET . FAIZBMICLET,
F—ALENRREINDLOHHDEHEHEFARELUFET . BftE PNG J7ILICERFLUET,

o XUUTK:

from os import path
import tecplot as tp
from tecplot.constant import PlotType, Color, LinePattern, AxisTitleMode

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:

13
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# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c¢' in sys.argv:

tp.session.connect ()

# load data from examples directory

examples dir = tp.session.tecplot examples directory ()

infile = path.join(examples dir, 'SimpleData', 'Rainfall.dat')
dataset = tp.data.load tecplot(infile)

# get handle to the active frame and set plot type to XY Line
frame = tp.active frame ()

frame.plot type = PlotType.XYLine

plot = frame.plot ()

# We will set the name, color and a few other properties
# for the first three linemaps in the dataset.

names = ['Seattle', 'Dallas', 'Miami']

colors = [Color.Blue, Color.DeepRed, Color.Khaki]

# loop over the linemaps, setting style for each

for lmap,name,color in zip(plot.linemaps(),names,colors):
lmap.show = True
lmap.name = name # This will be used in the legend

# Changing some line attributes

line = Ilmap.line

line.color = color

line.line thickness =1

line.line pattern = LinePattern.LongDash
line.pattern length 2

# Set the y-axis label
plot.axes.y axis(0).title.title mode = AxisTitleMode.UseText
plot.axes.y axis(0).title.text = 'Rainfall'

# Turn on legend
plot.legend.show = True

# Adjust the axes limits to show all the data
plot.view.fit ()

# save image to file
tp.export.save png('linemap.png', 600, supersample=3)

SRITHER
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12_slices.py

Tecplot @ examples¥SimpleData &« L2 hJI(CH 3T 0w ~T 7-1)L DuctFlow.plt Z55d+Ad
F9. ASAREZBHCUTCASAAATZS T O MEREBLES, A5 ADEHEEBIICUET,
ZRRD 4 DDRASA ABFBELFET. XS5 AD X Velocity (CEATIEEREBENCLET. B5N
JeRE% PNG BHRICTORXR—MUET,

o

from os import path
import tecplot as tp
from tecplot.constant import SliceSurface, ContourType

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:
# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c¢' in sys.argv:
tp.session.connect ()

examples dir = tp.session.tecplot examples directory()

15
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datafile = path.join(examples dir, 'SimpleData', 'DuctFlow.plt')
dataset = tp.data.load tecplot(datafile)

plot = tp.active frame () .plot ()
plot.contour (0) .variable = dataset.variable('U(M/S)")
plot.show contour = True

# Turn on slice and get handle to slice object
plot.show slices = True
slice 0 = plot.slice(0)

# Turn on slice translucency
slice O.effects.use translucency = True

slice O.effects.surface translucency = 20

# Setup 4 evenly spaced slices

slice O.show primary slice = False

slice 0.show start and end slices = True
slice 0.show intermediate slices = True
slice O.start position = (-.21, .05, .025)
slice O.end position = (1.342, .95, .475)
slice O.num intermediate slices = 2

# Turn on contours of X Velocity on the slice
slice 0O.contour.show = True
plot.contour (0) .levels.reset to nice()

tp.export.save png('slices.png', 600, supersample=3)

HULINKS
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14_isosurface.py

Tecplot M examples¥SimpleData >« L2 hU(C&H 2T Ow hTJ 7-7)L DuctFlow.plt Z&idHAH
F9., HEADRERRZRELFIT. TRNSZ PNG BHRICHEAUFET.

o XUUTK:

from os import path

import tecplot as tp
from tecplot.constant import LightingEffect, IsoSurfaceSelection

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:

# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c¢' in sys.argv:

tp.session.connect ()

examples dir = tp.session.tecplot examples directory()
datafile = path.join(examples dir, 'SimpleData', 'DuctFlow.plt')
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|
dataset = tp.data.load tecplot (datafile)
plot = tp.active frame () .plot ()
plot.contour (0) .variable = dataset.variable('U(M/S)")
plot.show isosurfaces = True
iso = plot.isosurface (0)
iso.isosurface selection = IsoSurfaceSelection.ThreeSpecificValues
iso.isosurface values = (135.674706817, 264.930212259, 394.185717702)

iso.shade.use lighting effect = True
iso.effects.lighting effect = LightingEffect.Paneled
iso.contour.show = True

iso.effects.use translucency = True
iso.effects.surface translucency = 50

# ensure consistent output between interactive (connected) and batch
plot.contour (0) .levels.reset to nice()

tp.export.save png('isosurface example.png', 600, supersample=3)
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15_wing_mach_iso.py

Tecplot M examples¥OneraMéwing >« L2 KU(CH270Ov I 7 1)L

OneraM6_SU2_RANS.plt ZIRTE 70T« TR T L — AICFHEHAFHFFET . Contour Levels DERFIDI)L
—JE&—89 B Isosurface #ERFELZFE I, Isosurface LA V7—DEFEEHRELET . FEHDIBESE
BRCUET, 5D Isosurface ZFRRUE T, B5NIEANE%Z PNG BURICT O AR—MUET,

o XUUTh:

import tecplot
from tecplot.constant import *
import os

# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:

# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c¢' in sys.argv:

tecplot.session.connect ()
examples dir = tecplot.session.tecplot examples directory()
ds = tecplot.data.load tecplot(datafile)

frame = tecplot.active frame ()
plot = frame.plot ()

# Set Isosurface to match Contour Levels of the first group.
iso = plot.isosurface (0)

iso.isosurface selection = IsoSurfaceSelection.AllContourLevels
cont = plot.contour (0)

iso.definition contour group = cont

cont.colormap name = 'Magma'

# Setup definition Isosurface layers
cont.variable = ds.variable ('Mach')
cont.levels.reset levels( [.95,1.0,1.1,1.4])
print (list (cont.levels))

# Turn on Translucency
iso.effects.use translucency = True
iso.effects.surface translucency = 80

# Turn on Isosurfaces
plot.show isosurfaces = True
iso.show = True

cont.legend.show = False

view = plot.view
view.psi = 65.777
view.theta = 166.415
view.alpha = -1.05394
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éview.position = (-23.92541680486183, 101.8931504712126, 47.04269529295333)
i view.width = 1.3844

§tecplot.export.save_png("wing_iso.png",width=600, supersample=3)
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17_streamtrace_line.py

Tecplot @ examples¥SimpleData >« L2 hJI(CHBT0OY T 7JL Eddy.plt ZIRIETFIFT«
TRRIL—ACERMHAFET . TOv (T 3D Cartesian ZIEEL T, &®R~I D 3D FOv h&
streamtrace DR EEMZIEELE I, streamtrace DIRT S > ZFROBHRICIEELE T, ¥—H—
HBEDEMICIBE ULE 9. Surface Line D streamtrace & BIMULET ., S5NIEHNE%Z PNG BIHR(C
TITOXR—=KUET,

o XUUTK:

éimport os

§import tecplot

%from tecplot.constant import *

§from tecplot.plot import Cartesian3DFieldPlot
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# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360, click on:
# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c¢' in sys.argv:
tecplot.session.connect ()

examples dir = tecplot.session.tecplot examples directory()
datafile = os.path.join(examples dir, 'SimpleData', 'Eddy.plt')
dataset = tecplot.data.load tecplot(datafile)

frame = tecplot.active frame ()
frame.plot type = tecplot.constant.PlotType.Cartesian3D

plot = frame.plot ()

plot.fieldmap (0) .surfaces.surfaces to plot = SurfacesToPlot.BoundaryFaces
plot.show mesh = True

plot.show shade = False

plot.vector.u variable index = 4
plot.vector.v variable index = 5
plot.vector.w variable index = 6

plot.show streamtraces = True

streamtrace = plot.streamtraces
streamtrace.color = Color.Green

streamtrace.show paths = True
streamtrace.show arrows = True
streamtrace.arrowhead size = 3
streamtrace.step size = .25
streamtrace.line thickness = .4
streamtrace.max steps = 10

# Streamtraces termination line:
streamtrace.set termination line ([ (-25.521, 39.866)

(-4.618, -11.180)1)

# Streamtraces will stop at the termination line when active
streamtrace.termination line.active = True

# We can also show the termination line itself

streamtrace.termination line.show = True

streamtrace.termination line.color = Color.Red
streamtrace.termination line.line thickness = 0.4
streamtrace.termination line.line pattern = LinePattern.LongDash

# Markers

streamtrace.show markers = True
streamtrace.marker color = Color.Blue
streamtrace.marker symbol type = SymbolType.Geometry
streamtrace.marker symbol () .shape = GeomShape.Diamond

# Add surface line streamtraces
streamtrace.add rake(start position=(45.49, 15.32, 59.1),
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end position=(48.89,

53.2,

47.6),

stream type=Streamtrace.SurfacelLine)

ok HULINKS

§tecplot.export.saveipng('streamtrace_line_example.png', 600, supersample=3)§
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19_streamtrace_2D.py

Tecplot M examples¥SimpleData >« L2 hU(CH BT Ow T 7-)L VortexShedding.plt ZI8

T7 07+« J1JL—AIC 2D Cartesian & UTCHRMHAFET, RTNLE

EI=1—}
H==

(CRRIT DESIRDE

MEHTEUEI, Streamtrace ZEIU. ZTDRAIAIVEIBEULE I . B5NIERNE% PNG BHRICT

DAR—bBULET,

o XUUTK:

import tecplot

import os

from tecplot.constant import *

22
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# Run this script with "-c" to connect to Tecplot 360 on port 7600
# To enable connections in Tecplot 360,

# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
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import sys
if '-c¢' in sys.argv:
tecplot.session.connect ()

examples dir = tecplot.session.tecplot examples directory()
datafile = os.path.join(examples dir, 'SimpleData', 'VortexShedding.plt')
dataset = tecplot.data.load tecplot(datafile)

frame = tecplot.active frame ()
frame.plot type = tecplot.constant.PlotType.Cartesian2D

# Setup up vectors and background contour
plot = frame.plot ()

plot.vector.u variable = dataset.variable ('U(M/S) ")
plot.vector.v _variable = dataset.variable ('V(M/S)"')
plot.contour (0) .variable = dataset.variable('T(K)")
plot.show streamtraces = True

plot.show contour = True
plot.fieldmap (0) .contour.show = True

# Add streamtraces and set streamtrace style

streamtraces = plot.streamtraces

streamtraces.add rake(start position=(-0.003, 0.005),
end position=(-0.003, -0.005),
stream type=Streamtrace.TwoDLine,
num seed points=10)

streamtraces.show arrows = False
streamtraces.line thickness = .4
plot.axes.y axis.min = -0.02
plot.axes.y axis.max = 0.02
plot.axes.x axis.min = -0.008
plot.axes.x axis.max = 0.04

tecplot.export.save png('streamtrace 2D.png', 600, supersample=3)

SKITHER
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20_legend_line.py

Tecplot M examples¥SimpleData 7« L hU(CH D7 —4 T 7 1)L Rainfall.dat ZIR7EI77I7

JR2TJL—AIC XY Line ZO0wv b&EUTE
ZEMCL. REBEHZRELEXT ., BS5NIEAB% PNG BIRICTIAR—NUET,

o XUUTK:

AHE T, Y HDSN)LESERZIEELEXRT . FHIDERR

import os

import tecplot
from tecplot.constant import *

# Run this script with "-c" to connect to Tecplot 360 on port 7600

tecplot.session.connect ()
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# To enable connections in Tecplot 360, click on:

# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys

if '-c' in sys.argv:
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examples dir = tecplot.session.tecplot examples directory()
datafile = os.path.join(examples dir, 'SimpleData', 'Rainfall.dat')
dataset = tecplot.data.load tecplot(datafile)

frame = tecplot.active frame ()
plot = frame.plot ()
frame.plot type = tecplot.constant.PlotType.XYLine

for i in range(3):
plot.linemap (i) .show = True
plot.linemap (i) .line.line thickness = .4

y axis = plot.axes.y axis(0)

y axis.title.title mode = AxisTitleMode.UseText
y axis.title.text = 'Rainfall (in)'

y axis.fit range to nice()

legend = plot.legend

legend.show = True

legend.box.box type = TextBox.Filled
legend.box.color = Color.Purple
legend.box.fill color = Color.LightGrey
legend.box.line thickness = .4
legend.box.margin = 5

legend.anchor alignment = AnchorAlignment.MiddleRight
legend.row spacing = 1.5

legend.show text = True

legend. font.typeface = 'Arial'

legend.font.italic = True

legend.text color = Color.Black
legend.position = (90, 88)

tecplot.export.save png('legend line.png', 600, supersample=3)

SKITHER
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22_view_3D.py

Tecplot @ examples¥SimpleData 5« L2 N I(CHBTFOY I 7JL F18.plt ZIRETF VT« T
T L —AIC 3D Cartesian Ov bEUTHEHAHFET, TRI DA ADPAEEIBELET. B85

NZASZ PNG BHRICTOAR—~ULET,

o XUUTK:

import tecplot
import os
from tecplot.constant import *

# Run this script with "-c" to connect
# To enable connections in Tecplot 360,

import sys
if '-c¢' in sys.argv:
tecplot.session.connect ()

examples dir
infile os.path.join (examples dir,
ds tecplot.data.load tecplot (infile)

26

# "Scripting" -> "PyTecplot Connections..."

tecplot.session.tecplot
'SimpleData’',

to Tecplot 360 on port 7600
click on:
-> "Accept connections"

examples directory ()
'F18.plt")
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plot = tecplot.active frame ().plot (PlotType.Cartesian3D)
plot.activate ()
plot.view.width = 17.5
plot.view.alpha = 0
plot.view.theta = 125
plot.view.psi = 65
plot.view.position = (-100, 80, 65)
tecplot.export.save png('3D view.png', 600, supersample=3)
EITHER
Tecplot 360 EX 2022 R2 — a *
File Edit Miew Plot Insert Animate Data Frame Options Scripting Toocls  Analyze Help
DEd® N« Ad $&OXE% eV AHE @ o>
Plot g X
- z
| 3D Cartezian vl
Snap to orientation view j
Show zone lavers
[ Mesh
[ Contaur
Shade
[ vector
[] Edee
[ Scatter
| Zohe Style.. |
Salution time: 0 di'
[ <l > 1 >0
v
_P-Iot . Pages
Frames T X
Frame 001

Click to Select, Drag to Select Group

24_frame_position.py

BAXEMBERIBELZ2DDIL—LZEHKL. ENTNCTFANETDME LT A XZEEL

FI. BoNIHERZ PNG BUR(CHEHULET.

o XUUTK:

%import tecplot as tp

%from tecplot.constant import ExportRegion

§# Run this script with "-c" to connect to Tecplot 360 on port 7600
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# To enable connections in Tecplot 360, click on:

# "Scripting" -> "PyTecplot Connections..." -> "Accept connections"
import sys
if '-c¢' in sys.argv:

tp.session.connect ()
tp.new layout ()

framel = tp.active frame ()

framel.add text('This frame is in the\nupper left corner of the paper.',
position=(5, 50), size=18)

framel.width = 4

framel.height = 4

framel.position = (.5, .5)

frame2 = tp.active page () .add frame ()

frame2.width = 4

frame2.height = 4

frame2.add text('This frame is in the\nlower right corner of the paper.',
position=(5, 50), size=18)

frame2.position = (6.5, 4)

tp.export.save png('frame position.png', 600, supersample=3,
region=ExportRegion.WorkArea)
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filledlines.py

(X, ¥Y) THOESDhENZEHDS>T0Oy b& 3D RU1—AsLTTOY FUFET,

INSA—=4

X (array) : x Eh75EDMEDECS!

*yy (array) : X [EOZNENICHIET D y BOE—FK/(FEEDES. CDiesld "x" EEIUE
TTHDIRENHDET,

z (2-tuple) : &= >TJ0Owv bd z AEIDIEZ (min, max) TS50 —453,

y0 (float) : y fEDEK

colors (tecplot.plot.ContourGroup or array of Colors) : 1>45—J)L—F (&, 5XS5NIZEH
DEZFE>TSA>T0OY MBICEBMITUE T, SEEZIEELRVNEE(E.
"tecplot.constant.color" TIEESNIEAS—NES1>T0OY MIEDRUEREINES. 77
AILETE. TOY bOJRKOIA S —TIL—THMERENET,

Name (str) : JL—LADEHTY, cNEFEO>TIL—LFUVHUEDERLIEDULET ., V—
B UEDER ULIZED TBDICE/MENET ., COXFITIREDY - LI -5ty
M SHIBRLE T,

page (tecplot.layout.Page) : L —AZEBIUZDEIS T DINR—TY . T IAIKTE 7740
T TRR=HMEREINE T,

L=+ > RIL (Legedre) ZIEREEHRTOW NI BH :

import numpy as np

from numpy.polynomial import legendre

import tecplot as tp

X = np.linspace(-1., 1., 100)

yy = [legendre.Legendre (([0] * i) + [1]) (x) for i in range(l, 6)]
plot = plot filled lines 3d(x, *yy, y0=-1.)

tp.save png('line data.png')

BEU. R=ZZRAVWTULRITNE., BEUERIRT I L —LZESE(EMEHRULET, JL—A
(CF—Aty MSNEENZEL, BIINEERLUE T, yy DIEICHEDNT "{name} {i}"
EWVWDEIRDY — > ERREE(FEEUE T, FIRICEEADNIEY —> ZBEEKRULET .
Tecplot (CTw2 1 FBEHMZEZABELET . V-2 (CT—FERAUET, FILDEITTEREN
ERETIRYV -2 ZBIBRUET . SA>DREY "R RIDELOTOY bR UET . BHEE.
O —EHEFZREL. FNHIZIERRICKELUE T, Shade hS—ZF>TEY—-E2BDITL
F9., AAF—DEFEHEESERO I A —EZE>TEY —2Z2BDIFTUET, 8 I>5F—. FHE
BEEMCUET . AEEMZEIFRRCUET. U—JTXZBWCL T, FHBPRZHAELET.
Ea1—ZEBFELET. BHOHEHEERELET. zEIOBRDEREAELUET. Ea—(CHHET
ETXA-LTIORUET, HOTILFT—FZERUFET (ERZIERDRY). Tecplot DHS—
INLw R ZE>TESAICREZEDITET . F£/z(E. color (C None ZIBELTTOY bd
A= S—DfEZFERALUET,
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py filledlines.py -c

o XUUTK:

from collections.abc import Iterable
import itertools as it

import tecplot as tp
from tecplot.constant import AxisMode, Color, PlotType, SurfacesToPlot

def plot filled lines 3d(x, *yy, z=(-0.5, 0.5), y0=0, colors=None,
name='Line Data', page=None) :
"""Plot a series of lines in (x, y) as 3D volumes.

Parameters:
X (array): Values along the x-axis
*yy (arrays): One or more arrays of y-values for each x value. These
must be the same length as "~ "x °
z (2-tuple): (min, max) around the z-coordinate for each line.
y0 (float): Base y-value.
colors (tecplot.plot.ContourGroup or array of Colors): The contour

group will color each line using the full range if given.
Otherwise, colors obtained from the enumeration
" “tecplot.constant.Color”™ " will be cycled through for each line.
The first contour group of the plot will be used by default.
name (str): Name of the frame that will be fetched or created. Also
used to fetch or create zones by name. Any other zones that start
with this string will be deleted from the dataset.
page (tecplot.layout.Page): Page on which to add or get the frame. The
active page will be used by default.

Example plotting some Legedre polynomials::

import numpy as np
from numpy.polynomial import legendre

import tecplot as tp

X = np.linspace(-1., 1., 100)
vy = [legendre.Legendre (([0] * i) + [1]) (x) for 1 in range(l, 6)]
plot = plot filled lines 3d(x, *yy, y0=-1.)
tp.save png('line data.png')
if page is None:
page = tp.active page ()

# get or create a frame with the given name
frame = page.frame (name)
if frame is None:

frame = page.add frame ()

frame.name = name
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# use existing dataset on frame or create it
if frame.has dataset:

ds = frame.dataset
vnames = ds.variable names
for vname in ['x', 'y', 'z', 's']:

if vname not in vnames:
ds.add variable (vname)
else:
ds = frame.create dataset (name, ['x', 'y', 'z', 's'])

# create or modify zones named "{name} {i}" based on the values in yy
X = np.asarray(x, dtype=float)
for i, y in enumerate (yy) :

shape = (len(x), 2, 2)
zname = '{name} {i}'.format (name=name, i=i)
zn = ds.zone (zname)

# recreate zone if shape has changed

if zn is None or zn.dimensions != shape:
new zn = ds.add ordered zone (zname, shape)
if zn:
ds.delete zones (zn)
Zn = new_zn

# prepare arrays to be pushed into tecplot

yl = np.array([float(y0), 1.])

z1l = np.asarray(z, dtype=float) + 1

Z, Y, X = np.meshgrid(zl, yl, x, indexing='ij")
Y[:,1,:] =y

# fill zone with data

zn.values ('x") [:] = X
zn.values('y')[:] =Y
zn.values ('z")[:] = Z
zn.values ('s')[:] = np.full(Z.size, 1 / ((len(yy) - 1) or 1))

# remove any extra zones from a previous run
zones to delete = []
while True:

i=1+4+1

zn = ds.zone('{name} {i}'.format (name=name, i=1i1))
if zn is None:
break

zones to delete.append(zn)
if zones to delete:
ds.delete zones(*zones to delete)

# adjust plot to show the line zones
plot = frame.plot (PlotType.Cartesian3D)
plot.activate ()

# set axes variables, contour variable, hide legend
plot.axes.x axis.variable = ds.variable('x")
plot.axes.y axis.variable ds.variable('y")
plot.axes.z axis.variable = ds.variable('z")
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if isinstance (colors, Iterable):
# color each zone by shade color
plot.show contour = False
plot.show shade = True
for zn, col in zip(ds.zones (name + ' *'), it.cycle(colors)):

plot.fieldmap (zn) .shade.color = Color (col)
else:
# color each zone by contour values over the whole contour range
if colors is None:
contour = plot.contour (0)
plot.show contour = True
plot.show shade = False
contour.variable = ds.variable('s"')
contour.legend.show = False
contour.levels.reset levels(np.linspace(0, 1, 256))

# turn on axes, contour and translucency. hide orientation axes
plot.axes.x axis.show = True

plot.axes.y axis.show = True

plot.axes.z axis.show = True

plot.use translucency = True

plot.axes.orientation axis.show = False

# turn on surfaces and adjust translucency
for zn in ds.zones('Line Data*'):
fmap = plot.fieldmap (zn)
fmap.show = True
fmap.surfaces.surfaces to plot = SurfacesToPlot.BoundaryFaces
fmap.effects.surface translucency = 50

# set the view
plot.view.psi = 0
plot.view.theta = 0

plot.view.alpha = 0
plot.view.rotate axes (20, (1, 0, 0))
plot.view.rotate axes(-20, (0, 1, 0))

# set axes limits
ax = plot.axes
ax.axis mode = AxisMode.Independent

ax.xX axis.min = min (x)

ax.xX axis.max = max (x)

ax.y axis.min = y0

ax.y axis.max = 1.05 * ds.variable('y') .max ()
ax.z_axis.min = z[0]

ax.z_axis.max = z[1l] + (len(yy) - 1)

# adjust tick spacing for z-axis
ax.z_axis.ticks.auto spacing = False
ax.z_axis.ticks.spacing = 1

# fit the view and then zoom out slightly
plot.view.fit ()
plot.view.width *= 1.05

return plot
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if name == ' main_ ':
import sys
import numpy as np
from numpy import polynomial as poly

from tecplot.constant import Color

if '-c¢' in sys.argv:
tp.session.connect ()

# some sample data (orthogonal polynomial series)

x = np.linspace(-1., 1., 100)

yy = [poly.legendre.Legendre(([0] * i) + [1]) (x)
for i in range(l, 6)]

# use tecplot color palette to shade each line

# alternatively, set colors to None to use the

# plot's contour color values.

colors = [Color(i + 1) for i in range(len(yy))]

plot = plot filled lines 3d(x, *yy, y0=-1, colors=colors)

if '-c' not in sys.argv:
tp.save png('line data.png')

KITHER
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Forces_Moments_VS_Span.py

B ODOANE :

0 HNEE—AZPMZEFHETD (3DDFE. Ml
https://kb.tecplot.com/2018/02/23/calculating-aerodynamic-forces-moments/ £8)

e IIBELIAMIC n BDY—TJ T RDASA X2/ L THET 5.

0 ASARDESICHUTCRAST—BEDZEITID

o MEHOBERZEERCLTIOY KIS

BY—JITADHEE—AD NEETETD :

® & : pressureOnly, pressureShear, pressureVelocity
® pressure, shear, velocity, dynamicVisc: 7« —)L REEDZFR
® surface_zones: BREEITIDH—-TTADY—->

H—J 1 ADBENRD MLDERZSTEUE T, Tecplot OAERY —I)LTERT DIXFIZEFECEG
UTEERULUE Y, IBELEABIC min 55 max £ CTEHEBRICEE SN numPts BDR S 1 A &EEE
U, #IHUFET, ASAAZYV-2(CHHHUET . ASARAYV-2ZERCEIBLET. CO32 (&
PyTecplot 1.4 BT TEMELE S, L5EMD21T(d slice_zones = sl.extract() (CBESMI B ENTEE
9, sliceZnes ZIL—TU. BASARADHEET—AS NDOERZETUET (RHS—ED. BHEF
ECEKDTEDDZET ). ([dir, irNormalized, fxNr, fyNr, fzZNr, mxNr, myNr, mzNr]*Nslices array) Z
RUFET., DEE—AD MDEHZEELERT, RENEIICHREEDIMEZANLUET . AEZIE
MIELUET,

Forces VS Span 70w hEERITUEY, JOY MIATZZEELIED., XYL — hEGRHA
ATHTLIEEV, FIRR—FEFRIL—ACTOY SUET . DEE—AD bDITHIZEI&INT
25—ty hEERUET, TOY MEEELET. BFOSAYVIZHBRUET, HEE—X
SRERDETBISAIRY T ZERR UET . M EEERELUET,

AA DR : DRI & ForcesAndMoments.py (CTEE SN OEREZRIEIT DED
TY, HHITDIT—Ftv I, ONERA M6 wing T9., CDF—4 (& Tecplot D> X h=JL5« L
27 kU®D /examples/OneraMéwing (CapDET,

IEUWT o — )L REFDEEKTE I B(C(E : Pressure and Velocity 2479 D & E(d. BHOES EZF
DEZIHNEULWC EZHERLUET, BB, CCTOEHE 1 THREDRISTERELTLSEZEEL,

PEE—ADMEFTELUET, BEEEMEIDEHAEEFITH— T AV -2 (ICRELET ., BlTAD
T nPts AR S A RAZERRUE T, ERATAADHEE—AD MEHFEULE T, hEE—XA> FEXI/N
vicwuTcOy fUET .

& INIRSAIETH :

py Forces Moments VS Span.py
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o XUUTK:

import numpy as np

import os.path

import sys

import tecplot as tp

from tecplot.constant import Color, PlotType, SliceSource, SliceSurface,
ValueLocation

Tea

A set of functions to:

- calculate forces and moments (3 methods, for details see:
https://kb.tecplot.com/2018/02/23/calculating-aerodynamic-forces-momen

ts/)

- create and extract n surface slices in a given direction

- perform a scalar integration on a set of slices

- plots the integration results against the distance
Tra

def calcForcesMoments (method, surface zones, pressure, shear=["","",""],
velocity=["","",""], dynamicVisc=""):

"""Computes forces and moments on a surface:

- method: pressureOnly, pressureShear, pressureVelocity

- pressure, shear, velocity, dynamicVisc: the field variables names

- surface zones: the surface zone(s) for the integration to be performed

#Computes the unit vector normal to the surface
tp.macro.execute extended command(command processor id='CFDAnalyzer4',
command="Calculate Function='GRIDKUNITNORMAL' Normalization='None'"\
+" ValueLocation='CellCentered' CalculateOnDemand='F'"\
+" UseMorePointsForFEGradientCalculations='F'")

#Defines the string used in Tecplot's equations tool depending on the method

eqg = list()
if method == "Pressure":
eq += ["{px} = —{"+'{}'.format (pressure)+'}* {X Grid K Unit Normal}']
eq += ["{py} = —{"+'{}'.format (pressure)+'}* {Y Grid K Unit Normal}']
eq += ['"{pz} = —{"+'{}'.format (pressure)+'}* {Z Grid K Unit Normal}']
eq += ['"{mx} =Y * {pz} - Z * {py}']
eq += ["{my} = Z * {px} - X * {pz}']
eq += ['"{mz} = X * {py} - Y * {px}']
elif method == "Pressure and Shear":
eq += ['{taux} = {'+'{}'.format (shear[0])+'}- {X Grid K Unit Normal}
*{"\
+'{}'.format (pressure)+'}"']
eq += ['{tauy} = {'+'{}'.format (shear[1l])+'}- {Y Grid K Unit Normal}
*{l\
+'{}'.format (pressure)+'}"']
eq += ['{tauz} = {'"+'{}'.format (shear[2])+'}- {Z Grid K Unit Normal}
*{l\
+'{}'.format (pressure)+'}"']
eq += ['{mx} =Y * {tauz} - Z * {tauy}']
eq += ['"{my} = Z2 * {taux} - X * {tauz}']
eq += ['{mz} = X * {tauy} - Y * {taux}']

35



W HULINKS
Iii!l
elif method == "Pressure and Velocity":

tp.macro.execute extended command (command processor id='CFDAnalyze
r4',
command="Calculate Function='VELOCITYGRADIENT'
Normalization="'None'"\
+" ValueLocation='Nodal' CalculateOnDemand='F"'"\
+" UseMorePointsForFEGradientCalculations="'F"'")
eq += ['{D} = {dUdx} + {dvdy} + {dWdz}']
eq += ['{T11l} = {'"+'{}'.format (dynamicVisc)+'} * (2 * {dUdX} - 2/3 *
{D}) —-{"\
+'{}'.format (pressure)+'}"']

eq += ['{T12} = {'+'{}'.format (dynamicVisc)+'} * ({dvdX} + {dUdY}) ']

eq += ['{T13} = {'+'{}'.format (dynamicVisc)+'} * ({dWwdX} + {dUdZ}) ']

eq += ['{T22} = {'"+'{}'.format (dynamicVisc)+'} * (2 * {dvdy} - 2/3 *
{D}) -{"\

+'{}'.format (pressure)+'}"']
eq += ['{T23} = {'+'{}'.format (dynamicVisc)+'}
eq += ['{T33} = {'+'{}'.format (dynamicVisc)+"'}
{D}) —-{"\

>*

({dvdz} + {dwdy}) ']
(2 * {dwdz} - 2/3 *

*

+'{}'.format (pressure)+'}"']
eq += ['{taux} = {T1l1l} * {X Grid K Unit Normal} + {T12} * {Y Grid K
Unit Normal} '\
+' + {T13} * {Z Grid K Unit Normal} ']
eq += ['{tauy} = {T1l2} * {X Grid K Unit Normal} + {T22} * {Y Grid K
Unit Normal} '\
+' + {T23} * {Z Grid K Unit Normal} ']
eq += ['{tauz} = {T13} * {X Grid K Unit Normal} + {T23} * {Y Grid K
Unit Normal} '\
+' + {T33} * {Z Grid K Unit Normal}"']
eq += ['{mx} Y * {tauz} - Z * {tauy}']
eq t= ['"{my} = Z * {taux} - X * {tauz}']
eq += ['{mz} X * {tauy} - Y * {taux}']

for e in eq: #do the computation only on the zone(s) of interest
tp.data.operate.execute equation (e, zones=surface zones,value locat
ion=ValuelLocation.CellCentered)

def createSlices (numPts, direction, minPos, maxPos) :
mmon
Defines and extracts numPts slices
equally spaced from min to max

in the given direction
mwmn

p=tp.active frame () .plot()
ds = tp.active frame () .dataset

p.show slices=False

sl=p.slice(0)

sl.show primary slice=False

sl.show start and end slices=True
sl.slice source=SliceSource.SurfaceZones

if direction=="X":
sl.orientation=SliceSurface.XPlanes
sl.start position=(minPos, 0, 0)
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sl.end position=(maxPos,0,0)

elif direction=="Y":
sl.orientation=SliceSurface.YPlanes
sl.start position=(0,minPos,0)
sl.end position=(0,maxPos,0)

elif direction=="72":
sl.orientation=SliceSurface.ZPlanes
sl.start position=(0,0,minPos)
sl.end position=(0,0,maxPos)

else:
print ("{} is not a valid direction (X,Y,Z) for the planes

creation.".format (direction))
sl.show intermediate slices=True
sl.num intermediate slices=numPts-2

#Extract the slices to zones
sl.show=True

sl.extract ()
slice zones = list(ds.zones("Slice*")) # Get slice zones by name

# This should work in PyTecplot 1.4+ and can replace the above 2 lines
# slice zones = sl.extract ()

return slice zones

def intForcesMoments (sliceZnes,method, direction):
Loops over the sliceZnes and performs an integration of Forces and moments
for each slice (Scalar integrals, variables are depending on the method) .
Returns a ([dir, dirNormalized, £xNr, fyNr, fzNr, mxNr, myNr,mzNr] *Nslices
array)
mwmn
#direction, norm direction, fx,fy,fz,mx,my,mz
forcesMoments=np.zeros ((8,len(sliceZnes)))

ds = sliceZnes[0] .dataset

fr = ds.frame

#Retrieves Forces and Moments variables

xAxisNr=ds.variable (direction) .index

if method == "Pressure":
fxNr=ds.variable ('px') .index
fyNr=ds.variable ('py') .index
fzNr=ds.variable('pz') .index

else:
fxNr=ds.variable ('taux') .index
fyNr=ds.variable ('tauy') .index
fzNr=ds.variable ('tauz') .index

mxNr=ds.variable ('mx"') .index

myNr=ds.variable ('my') .index

mzNr=ds.variable ('mz') .index

#Populates the returned array with the direction and integrated values
for i,slice zone in enumerate (sliceZnes) :

forcesMoments [ (0,1i)]= slice zone.values (xAxisNr) [0]

for j,var index in enumerate ([fxNr, fyNr, £zNr, mxNr, myNr,mzNr]) :
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intCmde=("Integrate ["+"{}".format (slice zone.index + 1)+"]

VariableOption="'Scalar'"\

+ " XOrigin=0 YOrigin=0 ZOrigin=0"\

+" ScalarVar=" + "{}".format (var index+1)\

+ " Absolute='F' ExcludeBlanked='F' XVariable=1 YVariable=2
ZVariable=3 "\
"IntegrateOver='Cells' IntegrateBy='Zones'"\
"IRange={MIN =1 MAX = 0 SKIP = 1}"\
" JRange={MIN =1 MAX = 0 SKIP = 1}"\
" KRange={MIN =1 MAX 0 SKIP = 1}"\

+ " PlotResults='F' PlotAs='Result' TimeMin=0 TimeMax=0")

tp.macro.execute extended command (command processor id='CFDAna

+ + + +

lyzerd',
command=intCmde)
integrated result = float (fr.aux data['CFDA.INTEGRATION TOTAL'])
forcesMoments|[ (j+2,1i)] = integrated result
slice zone.aux data[ds.variable(var index) .name] =
integrated result

#Normalized direction:
forcesMoments|[1l]=(forcesMoments[0]-forcesMoments[0] .min())/ (forcesMome
nts[0] .max () —forcesMoments [0] .min ())
return (forcesMoments)
def forcesMomentsVsSpan (forcesMoments, direction, normalized, newPage) :
"""Performs the plot of Forces VS Span.
Feel free to modify the plot type or load a stylesheet."""

#Plot either on a new page or on a new frame

if newPage == True:
tp.add page ()
tp.active page () .name='ForcesMomentsVsSpan'
fr = tp.active frame ()
else:
fr = tp.active page() .add frame ()

tp.macro.execute extended command(command processor id='Multi Frame
Manager',
command="'TILEFRAMESHORIZ"')
fr.name='ForcesMomentsVsSpan'

#Creates a dataset to host the forces and moments matrix

ds2 = fr.create dataset ('ForcesMomentsSpan',
['"{}'.format (direction), 'Span in {} direction,
normalized'.format (direction),
'Fx','Fy','Fz', 'Mx', 'My', 'Mz'])
zne=ds2.add ordered zone ('Forces and Moments', (len(forcesMoments[0])))
for v in range (8):
zne.values (v) [:] = forcesMoments[v].ravel ()

#Defines the plot
fr.plot type=PlotType.XYLine
p = fr.plot ()

#Delete existing linemaps
nlm=range (p.num_linemaps)
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for Im in nLm:
p.delete linemaps (0)

#Create linemaps for each force and moment component
for 1lm in range(6):
p.add linemap ()
if normalized==False:
p.linemap (1m) .x variable index=0
else:
p.linemap (1m) .x variable index=1
p.linemap (1m) .y variable index=1m+2
p.linemap (1m) .name="'&DV&'
p.linemap (1lm) .line.line thickness=0.4
p.linemap(2) .y axis index=1 #Fz to be put on a second Y-axis
for Im in range(3,6): #Do not show moments by default
p.linemap (1lm) . show=False
.linemap (0) .1line.color=Color.Custom31l
.linemap(l) .line.color=Color.Custom28
.linemap(2) .1line.color=Color.Custom29
.view.fit ()

T ‘T 'O 'O

#Legend and Axis setup
.legend.show = True
.legend.position = (80, 90)
p.axes.y axis(0).title.offset=9
.axes.y axis(l).title.offset=9

T O

o)

Tea

Main

This script illustrate how to use the functions defined in ForcesAndMoments.py
The dataset used is the ONERA M6 wing, that can be found in:

Tecplot's installation directory/examples/OneraMéwing

Tra

#Slices Parameters:
nPts=200
direction="Y"
minPos=0.05
maxPos=1.15

#Integration parameters:

mode = "Pressure and Velocity"
#mode = "Pressure"
#mode = "Pressure and Shear"

pressure var name="Pressure"
sh=["Wall shear-1","Wall shear-2","Wall shear-3"]
dvi="SA Turbulent Eddy Viscosity" #"Turbulent Viscosity"

#ForcesVSSpan parameters
normalized=True
newPage=False

tp.session.connect ()
#tp.macro.execute command("$!LoadAddon 'tecutiltools combinezones'")

#Loading the data
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tp.new_ layout ()

examples dir = tp.session.tecplot examples directory ()

datafile = os.path.join (examples dir, 'OneraMéwing', 'OneraM6 SU2 RANS.plt')
ds = tp.data.load tecplot (datafile)

fr=tp.active frame ()

#setting the correct field variables

#

# TODO - Make sure that the variable numbers and variable names
# are correct when doing Pressure and Velocity!!!

# NOTE - the variable numbers here are 1l-based
#
if mode == "Pressure and Velocity":

tp.macro.execute extended command (command processor id='CFDAnalyzer4',
command="SetFieldVariables ConvectionVarsAreMomentum="'T"'"\
+" UVar=5 VVar=6 WVar=7 IDl='Pressure' Variablel=10 ID2='Density'
Variable2=4")

#calculates the forces and moments, limit the calculation to the surface zones
to save time

surface zones = [z for z in ds.zones() if z.rank == 2]

calcForcesMoments (mode, surface zones,pressure var name, shear=sh,dynamicVis
c=dvi)

with tp.session.suspend() :
#Creating nPts slices along the wing
slice zones = createSlices (nPts,direction,minPos, maxPos)

with tp.session.suspend() :
#Integrates the forces and moments on each slice
forcesMoments=intForcesMoments (slice zones,mode,direction)

with tp.session.suspend() :
#Plots the forces and moments VS span
forcesMomentsVsSpan (forcesMoments, direction, normalized, newPage)

#Delete the extracted slices
#ds.delete zones (s)

ESsd!
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o INVZRSAIUEX:
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import tecplot as tp
import numpy as np
from tecplot.constant import *

def plot histogram(histogram, var name) :
bins = histogram[0]
edges = histogram[1]

# Create a new frame and dataset to hold the histogram results

frame = tp.active page () .add frame ()
ds = frame.create dataset ("Histogram of "+var name, [var name, "Counts"])
frame.name = "Histogram of {}".format (var name)

# Create a FE-Quad zone, where each cell represents a bin

zone = ds.add fe zone(ZoneType.FEQuad, "Histogram of "+var name,
4*len (bins), len(bins))

xvals = []

yvals = []

connectivity = []

for i,count in enumerate (bins):
xvals.extend([edges[i], edges[i+l], edges[i+l], edges[i]])
yvals.extend ([0, 0, count,count])
connectivity.append ([i*4, i*4+1, i*4+2, 1i*4+3])

zone.values (0) [:] = xvals
zone.values(1l) [:] = yvals
zone.nodemap[:] = connectivity

# Setup the plot style to present the results

plot = frame.plot (tp.constant.PlotType.Cartesian2D)
plot.activate ()

plot.axes.axis mode = tp.constant.AxisMode.Independent
plot.view.fit ()

x axis = plot.axes.x axis

x_axis.ticks.auto spacing = False
x_axis.ticks.spacing anchor = edges[0]
x_axis.ticks.spacing = abs (edges[1l] - edges[0])
plot.show mesh = True

plot.show shade = True

# There will only be one fieldmap...
for fmap in plot.fieldmaps() :
fmap.shade.color = tp.constant.Color.Red

plot.axes.y axis.title.offset = 10
plot.axes.y axis.title.show = True
plot.axes.x axis.title.show = True
plot.axes.x axis.title.offset = 10

plot.axes.x axis.tick labels.offset = 1.5

plot.axes.x axis.tick labels.angle = 35
plot.axes.x axis.tick labels.show = True
plot.axes.x axis.ticks.minor num ticks = 0

# Reduce the viewport make room for the axis titles
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plot.axes.viewport.bottom=15
plot.axes.viewport.left=16

return plot

def hist (var, bins = 5, zones = None):

if not zones:
zones = var.dataset.zones ()

zones = list (zones)

all values = np.array([])

for z in zones:
values = z.values (var).as numpy array ()
all values = np.append(all values, values)

h = np.histogram(all values, bins)

return h

if name == " main ":
import argparse

histogram of a given variable.")
compute the histogram")
type=int)

args = parser.parse args ()

tp.session.connect ()
with tp.session.suspend() :

dataset = tp.active frame () .dataset
var name = args.varname

variable = dataset.variable(var name)
bins = args.bins

zones = dataset.zones ()

h = hist (variable, bins, zones)
plot = plot histogram(h, variable.name)

parser = argparse.ArgumentParser (description="Computes and plots a
parser.add argument ("varname", help="Name of the variable for which to

parser.add argument ("bins", help="Number of bins in the histogram",

HULINKS

SKITHER
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(XAOUT SO > TILFT—4

T

py UniformVectorViaGeom.py

o XUUTK:

§import tecplot as tp
%from tecplot.exception import *
%from tecplot.constant import *

%# Uncomment the following line to connect to a running instance of Tecplot 360:
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|

tp.session.connect ()
tp.macro.execute command ("""$!ReadDataSet '\"C:\\Program
Files\\Tecplot\\Tecplot 360 EX 2022
R2\\examples\\SimpleData\\VortexShedding.plt\" '

ReadDataOption = New

ResetStyle = Yes

VarLoadMode = ByName

AssignStrandIDs = Yes

VarNameList = "\"X(M)\" \"Y(M)\" \"UM/S)\" \"V(M/S)\" \"W(M/S)\"
\"P(N/M2)\" \"T(K)\" \"R(KG/M3)\"'""")
tp.macro.execute command("""$!Pick SetMouseMode

MouseMode = Select""")
cmd = """S!AttachGeom

PositionCoordsys = FRAME

RawData

1
idxs = ""
count = 0
for i in range (10, 100, 1):

for j in range (10, 100, 1):

idxs += str(i) + ' ' 4+ str(j) + '\n'
count += 1

# print (count)
cmd += str(count) + '\n' + idxs
print (cmd)
tp.macro.execute command (cmd)
tp.macro.execute command("""$!Pick AddAll

SELECTGEOMS=YES""")
tp.macro.execute_command("""$!ExtractFromGeom

ExtractLinePointsOnly = Yes

IncludeDistanceVar = No

NumPts = 200

ExtractToFile = No""")
tp.macro.execute command ("""$!Pick Clear""")
tp.active frame () .plot().fieldmap (0).vector.show = False
tp.active frame () .plot (PlotType.Cartesian2D) .vector.u variable index = 2
tp.active frame () .plot (PlotType.Cartesian2D) .vector.v_variable index = 3
tp.active frame () .plot().show vector = True
tp.active frame () .plot().fieldmap(l).vector.tangent only = True
tp.active frame () .plot().fieldmap(l).vector.tangent only = False

KRITHER
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plot_max_over_time.py

BY -2 DRANEZITNEI S I THESNUET, AUVUT hEETIBI(C(E. EFiIC Example T4
JLA D VortexShedding.plt Z Tecplot ([CHAWTHWTLZEW, FULIETFERETAD 6:00 MUE%=
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https://www.tecplot.com/2020/01/10/webinar-ask-the-expert-about-tecplot-360/
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py plot max over time.py
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o XUUTK:

"""Plots the maximums for one zone through time

Description

This connected-mode script creates a line graph of the maximum values from a
zone

over time, as seen in this Ask the Expert video (at ~6:00) :
https://www.tecplot.com/2020/01/10/webinar-ask-the-expert-about-tecplot-36
0/

Usage:
> python plot max over time.py

For example data, see the link above, or the VortexShedding.plt file found in
the

examples directory in the Tecplot 360 installation folder.

import tecplot as tp
from tecplot.constant import *
tp.session.connect () #connect to a live running instance of Tecplot 360

# Suspend the interface to speed up execution time
with tp.session.suspend():
dataset = tp.active frame () .dataset
values = []
var _name = 'U(M/S)'
for z in dataset.zones():
values.append((z.solution time, z.values(var name) .max()))

# Create a new frame and stuff the extracted values into it for plotting

new frame = tp.active page () .add frame ()

ds = new frame.create dataset('Max {} over time'.format (var name),
['t',var name])

zone = ds.add ordered zone('Max {} over time'.format (var name),
len (values))

zone.values('t')[:] = [v[0] for v in values]

zone.values (var name) [:] = [v[1] for v in values]

new frame.plot (PlotType.XYLine) .activate ()

KITHER
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pyqt5_execute_macro_command.py

Tecplot ¥270O0Y> RZ *.mcr J7AILEUTRFURS EBREEIR U TEITTE D GUI Z/ER L
x9,

MEBREZ1—)L: PyQts (PORTSY N IA—LTTVo—23>TL—AT—2 Qt % Python
TESIESHDES1—ILTTI) https://pypi.org/project/PyQt5/

o (Xh—JUE:

py —m pip install "PyQt5"

RAOVUT h=ERTIBICIE. £ Tecplot 360 1—H— >4 —TJ 1 AD Scripting > PyTecplot
Connections... 51 7704 T Accept connections Z27Uwv I ULXT,

o NI RSAZEITH
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py -O pygt5 execute macro command.py

ROVUT haEITIDE. Tecplot YOOIV RZEZIFAND ZENTES PyQts GUI A& L
9. GUIT Execute Z# 9 & OVO0X> RN—B I 7 AILICREFESNTEITSNDCH. BHTIF
MIVEVER T DFRINEITET .

o XUUTK:

Creates a graphical user interface (GUI) that allows you to enter and execute
Tecplot macro
commands without having to create a *.mcr file.
usage:
> python -0 pygt5 execute macro command.py
Necessary modules
tecplot
The PyTecplot package
https://pypi.org/project/pytecplot/
PyQth
Python bindings for the Qt cross platform application toolkit
https://pypi.org/project/PyQt5/
Description
To run this script, first "Accept connections" in the Tecplot 360 user interface
via
the "Scripting>PyTecplot Connections..." dialog
Running this script will launch a PyQt5 GUI that can accept Tecplot macro
commands. When "Execute" is pressed in the GUI, the macro commands are saved
to a
temporary file, then executed, saving you the effort of creating a file
yourself.

import sys

import os

import tempfile

import tecplot as tp

from PyQt5 import QtWidgets, QtGui

class ExecuteMacroCommand (QtWidgets.QWidget) :
def init (self):
super (ExecuteMacroCommand, self). init ()
self.initUI ()

def initUI (self):
self.macro_command textEdit = QtWidgets.QTextEdit ()
self.macro command textEdit.setPlainText ("#!MC 1410")

addExecuteMacroCommand Button = QtWidgets.QPushButton ("Execute")
addExecuteMacroCommand Button.clicked.connect (self.execute macro c
ommand_CB)
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-
vbox = QtWidgets.QVBoxLayout ()
vbox.addWidget (self.macro command textEdit)
vbox.addWidget (addExecuteMacroCommand Button)

self.setlLayout (vbox)

self.setGeometry (300, 300, 800, 600)
self.setWindowTitle ('Macro Command Runner')
self.show()

def execute macro command CB(self, *a):
cmd = self.macro command textEdit.toPlainText ()
try:
temp file = tempfile.NamedTemporaryFile (delete=False,
suffix=".mcr")
temp file.write(cmd.encode ('utf8'))
temp file.flush()
tp.macro.execute file(temp file.name)
except Exception as e:
error dialog = QtWidgets.QMessageBox ()
error dialog.setWindowTitle ("Error")

if str(e):
error dialog.setText ("Error: {}".format (str(e)))
else:
error dialog.setText ("Error:\nNo error details available. ")
error dialog.exec ()
finally:

temp file.close()
os.unlink (temp file.name)

1 L

if name ==
try:
tp.session.connect ()
app = QtWidgets.QApplication(sys.argv)
ex = ExecuteMacroCommand ()
res = app.exec_()
sys.exit (res)
except Exception as e:
log ("Error™")
log(str(e))

main

SRITHER
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