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What is yt!

simulation data vt

Images
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simplify data
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What is yt!

Analysis basics:

(Plots you always need to create)

oY

Very easy to make

Slices, projections, 2D plots, | D profiles....
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What is yt!

Advanced tools:

Complicated analysis In easy-to-use routines
P b i

Lookback Time (wears)

e.g. Dark matter halo finder and gas clump finder,

'Synthetic observations’ with Sunrise (radiative transfer)

Calculate star formation rates in any region
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What is yt!

Use as part of your own analysis programmes

H €.8. easily view new properties in
| images, plots etc

L (escape velocity, density?, mass x time,
. dinosaurs/cm? ..)

e.g. make data simple

s

|000s of grids..

58600

| grid over any
volume
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Installing y€

BEING@ (his together....

X R VA

| e \J

~ )

Can everyone connect to the WWW?
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Installing y€

vt webpage:

Volumetric Data Analysis h‘t‘tp / / >/'t— p FOJ eCt @ rg

yt is a python package for analyzing and visualizing volumetric, multi-
resolution data from astrophysical simulations, radio telescopes, and a

burgeoning interdisciplinary community.

Download installation script

2AE FUIR

$ python setuwp.py develeop

./install scripEiNsiE
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Installing y€

install_script.sh

[tasker@Conival workshop2013]$ ./install_script.sh

Hi there! This is the yt installation script. We're going to download
some stuff and install it to create a self-contained, isolated
environment for yt to run within.

Inside the installation script you can set a few variables. Here's what
they're currently set to -- you can hit Ctrl-C and edit the values in
the script if you aren't such a fan.

will
will
will
will
will
will
won't
won't
won't
will
won't

INST_ ZLIB
INST_BZLIB
INST PNG
INST_FTYPE
INST SQLITE3
INST_HG
INST_ENZO
INST_PYX
INST_SCIPY
INST_OMQ
INST_ROCKSTAR

80
80
80
80
B8O
80
80
80
80
80
80

installing zlib
installing libpn -
inmtailing freseype: nstalls all necessary
installing SQLite3

checking Gat Beso |
et packages
installing ZeroMQ

installing Rockstar

R R R RRERRERD
O OO et b ot it b
HHEHHHHHHHHHH

T TETEERERRER

HDF5_DIR is not set, so I will installing HDF5

Installation will be to
/home/tasker/workshop2013/yt

and I'll be logging the installation in
/home/tasker/workshop2013/yt/yt install.log

I think that about wraps it up. If you want to continue, hit enter.
If you'd rather stop, maybe think things over, even grab a sandwich,
hit Ctrl-C.

[(hit enter)

' Awesome! Here we go.

very friendly!
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Installing y€

install_script.sh

Installing Forthon-0.8.11

Installing nose-1.3.0

Installing python-hglib-1.0

Installing sympy-0.7.3

Doing yt update, wiping local changes and updating to branch yt-3.0
Installing yt

yt is now installed in /home/tasker/workshop2013/yt .

To run from this new installation, use the activate script for this
environment.

$ source /home/tasker/workshop2013/yt/bin/activate

This modifies the environment variables YT DEST, PATH, PYTHONPATH, and
LD LIBRARY PATH to match your new yt install. If you use csh, just
append .csh to the above.

To get started with yt, check out the orientation:
http://yt-project.org/doc/orientation/

or just activate your environment and run 'yt serve' to bring up the
yt GUI.

The source for yt is located at:
/home/tasker/workshop2013/yt/src/yt-hg/

Mercurial has also been installed:

/home/tasker/workshop2013/yt/bin/hg

For support, see the website and join the mailing list: ‘tl me
http://yt-project.org/
http://yt-project.org/data/ (Sample data)
http://yt-project.org/doc/ (Docs)
http://lists.spacepope.org/listinfo.cgi/yt-users-spacepope.org

Oh, look at me, still talking when there's science to do! ; : |
Good luck, and email the user list if you run into any problems. | r\ |S; (EE
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Installing y€

[tasker@Conival workshop2013]$ source yt/bin/activate
(yt) [tasker@Conival workshop2013]$ §

> source[yt—x86_64/bin/activate]

\, path to yt

> yt =h

\

yt command line options
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Command line y¢

Quickest way to use yt

(yt) [tasker@Conival workshop2013)$ yt -h
[ INFO ] 2013-10-13 20:08:36,700 Loading plugins from /home/tasker/.yt/my plugins.py
yt [-h] [=--config CONFIG] [--paste] [--paste-detailed) [--detailed)

[=-rpdb] [--parallel]

{help,bootstrap dev,bugreport,hop,hub register, hub submit,instinfo,load, mapserver,pastebin,pastebin grab,upload_ notebook
,plot,render,rpdb,notabook,serve,teaaon,atats,updnte,upload_zmage)

command line arguments

optional arguments:
-h, --help
--config CONFIG
--paste
--paste-detailed

show this help message and exit

Set configuration option, in the form param=value
Paste traceback to paste.yt-project.org

Paste a detailed traceback with local variables to
paste.yt-project.org

--detailed Display detailed traceback.

-=-rpdb Enable remote pdb interaction (for parallel
debugging).

Run in MPI-parallel mode (must be launched as an MPI
task)

--parallel
subcommands :
Valid subcommands

{help,bootstrap dev,bugreport, hop,hub register, hub submit,instinfo,load, mapserver,pastebin,pastebin grab,upload notebook,plot,re
»oer,rpdb,notebook,serve,reason,stats,update,upload_Image)

help
bootstrap dev
bugreport

hop
hub_register
hub_submit

instinfo

load
mapserver
pastebin
pastebin_grab

upload_notebook

plot
render

rpdb

notebook
serve
reason
stats

update
upload image

Print help message

Bootstrap a yt development environment

Report a bug in yt

Run HOP on one or more datasets

Register a user on the Hub: http://hub.yt-project.org/
Submit a mercurial repository to the yt Hub
(http://hub.yt-project.org/), creating a BitBucket
repo in the process if necessary.

Get some information about the yt installation

Load a single dataset into an IPython instance

Serve a plot in a GMaps-style interface

Post a script to an anonymous pastebin

Print an online pastebin to STDOUT for local use.
Upload an IPython notebook to hub.yt-project.org.
Create a set of images

Create a simple volume rendering

Connect to a currently running (on localhost) rpd
session. Commands run with --rpdb will trigger an rpdb
session with any uncaught exceptions.

Run the IPython Notebook

Run the Web GUI Reason

Run the Web GUI Reason

Print stats and max/min value of a given field (if
requested), for one or more datasets (default field is
Density)

Update the yt installation to the most recent version
Upload an image to imgur.com. Must be PNG.
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Command line y¢

(yt)> cd workshop

(yt)> yt stats M83/DD0200/R7 YC 0200
\/ Fnzo datare i

[ INFO 2013-10-13 20:13:45,946 Loading plugins from /home/tasker/.yt/my plugins.py

[ INFO 2013-10-13 20:13:46,045 Parameters: current_time 198.99999231

[ INFO 2013-10-13 20:13:46,046 Parameters: domain_dimensions [128 128 128])

[ INFO 2013-10-13 20:13:46,069 Parameters: domain_left edge [ 0. 0. 0.]

[ INFO 2013-10-13 20:13:46,069 Parameters: domain right edge [ 50000. 50000. 50000.]

[ INFO ] 2013-10-13 20:13:46,070 Parameters: cosmological simulation 0.0
IIIIII|IIIIIIIiIIIIIIIIIIlnIIIIIlIIII IIIITIlIIIIIIIIIIIIII LECEEEEEEEEEEEEErrrrrrrrrrrrrff rime: 00:00:00

] 2013-10-13 20:13:47,206 Gathering a field list (this may take a moment.)

# cells # cells”3

2097152
348480
1905152
8172160
4984536
9674408
11150600
15086264

53418752

t = 1.98999992e+02 = 6.14050296e+15 8 = 1.94580797e+08 years

Smallest—Calis
Width: 3.052e-06 Mpc
Width: 3.052e-06 mpc
Width: 6.104e-05 unitary
Width: 3.052e-03 kpc
Width: 3.052e+00 pc
Width: 3.052e+00 1
Width: 3.052e+00 aye
Width: 6.295e+05 au
Width: 1.354e+08 rsun
Width: 5.851e+13 miles
Width: 9.417e+13 km
Width: 9.417e+18 cm
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Command line y¢

(yt)> vt plot @0« 83/DD0200/R7 YC 02
/ |

4 : BN P g & )

projection fleld AXIS [ EFnzo data]

€.8 Density

/f 8,7, 7 TotalEnergy
Pressure
SoundSpeed

2D image, integrated

along 1 axis
- J ' =/
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(yt)> yt plot -p -g Density -a 2 M83/DD0200/R7 YC 0200

;5

[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO

© o o oF oF oF oF o

g

[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO
[ INFO

AT

S R R VR SR W R W S S— —)

2013-10-13
2013-10-13
2013-10-13
2013-10-13
2013-10-13
2013-10-13
2013-10-13

]
ing Hierarchyl00% ||||||||

2013-10-1

2013~ 10-13
2013-10-13
2013-10-13
2013-10-13
2013-10-13
2013-10-13
2013-10-13
2013-10-13
2013-10-13

Command line y¢

20:23:37,549
20:23:37,577
20:23:37,577
20:23:37,578
20:23:37,578
20:23:37,578
20:23:37,579

20:23:38,6

20:24:17, 325
20:24:17,624
20:24:18,339
20:24:18,339
20:24:18,517
20:24:18,518
20:24:18,518
20:24:18,693
20:24:20,066

(yt)>cd frames/

) [tasker@Conival workshop2013]$ yt plot -p -g Density -a 2 DD0200/R7_¥C_0200

Loading plugins from /home/tasker/.yt/my plugins.py

Parameters:
Parameters:
Parameters:
Parameters:
Parameters:
Addin lot

current time

domain_dimensions
domain_left edge
domain_right_edge
cosmological_simulation

for axis 2

= 198.99999231

[128 128 128])
0. o. 0.]

50000. 50000.

.0

LECELELEREREEEEEEEEEEETET ] Time:

Gathering a field list (this may take a moment.)
Projection completed

xlim = 0.000000 50000.000000
ylim = 0.000000 50000.000000
Making a fixed resolution buffer of (('gas’,
xlim = 0.000000 50000.000000
ylim = 0.000000 50000.000000
Making a fixed resolution buffer of (('gas’,

Malin~e o Fivad rsaonTnddan hafFfFar ~AF (/' woa'!

50000.]

‘Density')) 800 by 800

‘Density')) 800 by 800

"Mamnadswr'ry QNN hir 800

Saving plot frames/R7 _¥YC_0200 Projection z Density Density.png

(yt) [tasker@Conival workshop2013]$ cd frames/
(vt)ltaskerfConival framesil1S 1s

| R7 YC 0200 Projection z Density SoundSpeed.png
(Yt)[taskereéConival frames|s |

But .... how do we view it?

image!

00:00:00
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Command line y¢

f data is local, viewing the image ——data
S easy & ,‘lf\\termina\

€.9. (yt)>display R7_YC_0200_Projection_z_Density Density.png

| terminal
iREErat s not local.... |
Lol UsE s e ! \data
/ ,s%ﬁmea\ (e.g. conival)
eﬁg- (yt)>scp tasker@conival:workshop2013/frames/

R7 YC 0200 Projection z Density Density.png

But this can be slow
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Command line y¢

(yt)> yt upload image frames/
R7 YC 0200 Projection z Density Density.png

(vyt)[tasker@Conival workshop2013]$ vt upload image frames/R7 YC 0200 Projection z Density Density.png
yt : [INFO ] 2013-10-13 21:10:16,962 Loading plugins from /home/tasker/.yt/my plugins.py

Im‘nf:n annnnna‘-’n11:) \1:\1Anﬂnﬂl Von m~an find it at:
http://i.imgur.com/1kADsuT.png

If you'd like to delete it, visit this page:
http://imgur.com/delete/nepgFy27NezlpJb

Upload to imgur.com

" Fasy to view,

easy to share N@A

10 0 10 20
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Command line y¢

Image changes
e vt plot -—h

(yt) [tasker@Conival workshop2013]$ yt plot -h
yt : [INFO ] 2013-10-13 21:20:32,585 Loading plugins from /home/tasker/.yt/my plugins.py
usage: yt plot [~-h] [-w WIDTH] [-u UNIT]) [-b BASENAME] [-p]

[-c CENTER CENTER CENTER] [-z ZLIM ZLIM] [-a AXIS] [-f FIELD]

[-g WEIGHT] [-8 SKIP] [--colormap CMAP] [-0 OUTPUT]

[--s8how-grids] [--time] [-m] [-1l] [--linear]

pf [pf ...]

Create a set of images

positional arguments:
pf Parameter files to run on

optional arguments:
-h, =--help show this help message and exit
-w WIDTH, --width WIDTH
Width in specified units
-u UNIT, --unit UNIT Desired units

-b BASENAME, --b BASENAME ‘t
‘ asenamgaaename of parameter files Op lonS

-p, ==-projection Use a projection rather than a slice
-C CENTER CENTER CENTER, --center CENTER CENTER CENTER
Center, space separated (-1 -1 -1 for max)
-z ZLIM ZLIM, --zlim ZLIM ZLIM
Color limits (min, max)
-a AXIS, --axis AXIS Axis (4 for all three)
-f FIELD, --field FIELD
Field to color by
-g WEIGHT, --weight WEIGHT
Field to weight projections with
-8 SKIP, --skip SKIP Skip factor for outputs
-=-COlormap CMAP Colormap name
-0 OUTPUT, --output OUTPUT
Folder in which to place output images
--ghow-grids Show the grid boundaries
-=time Print time in years on image
-M, =--max Center the plot on the density maximum
-1, ==log Use logarithmic scale for image
--linear Use linear scale for image
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Command line y¢

Image changes

S

(yt)> yt plot --colormap Accent -p -g Density -a 2
M83/DD0200/R7_YC 0200
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Command line y¢

Image changes

color maps

Il

http://yt-project.org/docs/dev/visualizing/colormaps/index.html
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Command line y¢
Volume rendering

(yt)> yt render --enhance --pixels=1024 M83/DD0200/R7 YC 0200

R7_YC_0200_Density_rendering.png

(yt)> yt render -h

Create a simple volume rendering

positional arguments:
pf Parameter files to run on

optional arguments:
-h, =--help show this help message and exit
-w WIDTH, --width WIDTH
Width in specified units
-u UNIT, --unit UNIT Desired units
-C CENTER CENTER CENTER, --center CENTER CENTER CENTER
Center, space separated (-1 -1 -1 for max)
--@nhance Enhance!
-0 OUTPUT, --output OUTPUT
File in which to place output
-f FIELD, --field FIELD
Field to color by
-=-colormap CMAP Colormap name
--contours CONTOURS Number of Contours for Rendering
--viewpoint VIEWPOINT VIEWPOINT VIEWPOINT
Viewpoint, space separated
--linear Use linear scale for image
--pixels PIXELS Number of Pixels for Rendering
--up UP UP UP Up, space separated
-r VALRANGE VALRANGE, --range VALRANGE VALRANGE
Range, space separated
-1, =--log Use logarithmic scale for image
--contour width CONTOUR WIDTH
Width of gaussians used for rendering.
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IPython notebook

Command line i1s quick

bur

@ Let's try IPython notebook:

yt in your web browser

- hard -

'O save C

and share i

il




IPython notebook

(yt)> yt notebook

(yt) [tasker@Conival workshop2013]$ yt notebook

yt : [INFO ] 2013-10-14 14:10:16,222 Loading plugins from /home/tasker/.yt/my plugins.py
Enter password: []

any password OK

Verify password:

If you would like to use this password in the future,
place a line like this inside the [yt] section in your
yt configuration file at ~/.yt/config

notebook password = shal:c625807280dd:559¢c9357961b02631c65a5fa67alcdl01cb5b8c3

2013-10-14 14:14:28.025 [NotebookApp] Using existing profile dir: u'/home/tasker/.ipython/profile_default'
2013-10-14 14:14:28.048 [NotebookApp] Using MathJax from CDN: http://cdn.mathjax.org/mathjax/latest/MathJax.js

AREEREERE AR AREARARRARARARARRARARAARAARARAAAR AR AR AR AR A AR AR AR ARk k&

The notebook is now live at:

http://127.0.0.1:8888/ )J&—

Recall you can create a new SSH tunnel dynamically by pressing
~C and then typing -L8888:localhost:8888
where the first number is the port on your local machine.

If you are using 8888 on your machine already, try -L8889:localhost:8888

Additionally, while in the notebook, we recommend you start by |f da_ta |S |Oca|, CO py

replacing 'yt.mods' with 'yt.imods' like so:

from yt.imods import * WWW Into browser

This will enable some IPython-specific extensions to yt.

AREEREERE AR AREARARRARARARARRARARAARAARARAAAR AR AR AR AR A AR AR AR ARk k&

2013-10-14 14:14:28.136 [NotebookApp] Serving notebooks from local directory: /home/tasker/workshop2013
2013-10-14 14:14:28.136 [NotebookApp] The IPython Notebook is running at: http://127.0.0.1:8888/
2013-10-14 14:14:28.137 [NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip confirmation)

i
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IPython notebook

If you would like to use this password in the future,
place a line like this inside the [yt] section in your
yt configuration file at ~/.yt/config

notebook password = shal:c625807280dd:559¢c9357961b02631c65a5fa67alcdl01cb5b8c3

2013-10-14 14:14:28.025 [NotebookApp] Using existing profile dir: u'/home/tasker/.ipython/profile_default'
2013-10-14 14:14:28.048 [NotebookApp] Using MathJax from CDN: http://cdn.mathjax.org/mathjax/latest/MathJax.js

EREREEEERERERE R R R R R REAEREREAEAEAAERAAAARARARARAAAAARRARAAAAARAAAAAAAAAA AR AR AN

The notebook is now live at:

http://127.0.0.1:8888/

Recall you can create a new SSH tunnel dynamically by pressing
~C and then typing -L8888:localhost:8888
where tne I1rst number 18 the pPOrt on your local machine.

If you are using 8888 on your machine already, try -L8889:localhost:8888

Additionally, while in the notebook, we recommend you start by
replacing ‘'yt.mods’' with ‘yt.imods' like so:

from yt.imods import *
This will enable some IPython-specific extensions to yt.

EREREEEERERERE R R R R R REAEREREAEAEAAERAAAARARARARAAAAARRARAAAAARAAAAAAAAAA AR AR AN

2013-10-14 14:14:28.136 [NotebookApp] Serving notebooks from local directory: /home/tasker/workshop2013
2013-10-14 14:14:28.136 [NotebookApp] The IPython Notebook is running at: http://127.0.0.1:8888/
2013-10-14 14:14:28.137 [NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip confirmation)

i
&ze )= ~C
ssh > -1.8888:1localhost:8888

Then go to:

http://127.0.0.1:8888/ in web browser
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r-------------------------------------------------------------

! 000 flinbveweripynonorg/u % | ytTheyProject Sample Dot % | WylyhonNowbook X | -~ ol
& - C [ 127.0.0.1:8888/login?next=%2F Wiee w M =

i Apps  x Excite QR A0S [ Calendar [ astro-ph [ writetaTex (@ Gaijinpot  G) MP @ Nihongodict

IP[yl: Notebook

Password: | Log in

" iinbvewer.python.orgfur/ x | ytTheyt Project:Sample Da' X | WPylPython Dashboard X |
€ - C [)127.0.0.1:8888 oo Ik A =
i Apps  x Excite [QR A0S [ catendar [ astro-ph I writetaTex @@ Gaijinror G) MP @ Nihongodict

IP[yl: Notebook Logout |

Notebooks Clusters

To import a notebook, drag the file onto the listing below or click here. ~ Refresh

/ home / tasker / workshop2013 / push

Notebook list empty.
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IPIyl: Notebook  untitledo @uosaveq) Losou

File Edit View Insert Cell Kemel Help

® < @ B 4 ¢ O © > W [Code #|ColToobar None &

In [ ): ‘

r
1
1
1
1
1
1
1
1
1
1

: + enter

: In [ ):

E In (2): pf = load("IsolatedGalaxy/galaxy0030/galaxy0030") € |Oad Cla'ta

: In [ ): ]

: In [5): p = ProjectionPlot(pf, "z", "Density") ﬂeld Crea_te prOJeCted
: Image
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IPython notebook

In [6]): p.show() '
T show image

0.4

0.0

(Mpc)

v

-0.2

0.4

-().4 -{).2 0.0 0.2 0.4

x (Mpc)

(g/cm”®

)

Density
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IPython notebook

w

IPIyl: Notebook  Untitledo @uosaved

File

New v © © P B Code s loclbar:  None

Open...

3 import *
Make a Copy..
Rename.. solatedGalaxy/galaxy0030/galaxy00307)

Save and Checkpoint

snPlot(pf, "z", "Density")

1 < save notebook for later!

Revert to Checkpoint

Downiload as

Python (.py)

Close and halt

0.4
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IPython notebook

Let's try a bigger example

yt Overview

yt-project.org/doc

yt is a community-developed analysis and visualization toolkit for astrophysical simulation data. yt runs both
Interactively and non-interactively, and has been designed to support as many operations as possible in parallel.

yt provides full support for several simulation codes In the current release:

« Liuo
« Orion

yt Bootcamp

We have been developing a sequence of materials that can be run in the IPython notebook that walk through how to look
at data and how to operate on data. These are not meant 1o be detailed walkthroughs, but simply short introductions.
Thelr purpose is to let you explore, interactively, some common operations that can be done on data with yt!

To get started with the bootcamp, you need to download the repository and start the IPython notebook. The easiest way,
if you have mercurial installed, to get the repository is to:

hg clone https://bitbocket.org/yt_asalysis/bootcamp20i2/
If you don, you can download it from here
Now you can start the IPython notebook and begin:

od bootcampa012
yt notebook

This command will give you information about the Notebook Server and how to access it. Once you have done $0, choose
“Introduction” from the list of notebooks, which includes an introduction and information about how to download the
sample data.

Warning
The pre-filled out notebooks are far less fun than running them yourselves! Check out the repo and give it a try.

Here are the notebooks, which have been filled in for inspection:

o Introduction
o Data Inspection

Simple Visyalization
Mme Series
o Derived Fields and Profiles

« Volume Rendering

TABLE OF
CONTENTS

Welcome to yt

Quickstart Guide

yt Bootcamp

yt Workshop Materials
Asking for Help

Ways of Interacting with yt
Configuration Fle
Example Scripts
Analyzing Data

Visualzing Data

Analysis Modules
Advanced yt Usage
Getting Invoived

APl Reference

Fleld List

Fraquently Asked Questions

simple visualizaten

SEARCH

TABLE OF
CONTENTS

Welcome to yt

Quickstart Guide

yt Bootcamp

DUSH ¢

Maestro. A limited amount of RAMSES 10 is provided, but
slease of yr.

lit the repository containing the scripts you used to analyze

yt Workshop Materials
Asking for Help

Ways of Interacting with yt
Configuration Fle

Example Scripts

Wednesday, October 16, 13



IPython notebook

Simple Visualizations of Data

Just like in our first notebook, we have to locad yt and then some data.

In [1):

yt : [INFO

from yt.imods import *

] 2013-02-13 15:06:33,408 Loading plugins from /home/mturk/.yt/my plugins.py

For this notebook, we'll load up a cosmology dataset.

In [2]): pf = load("enzo_tiny_cosmology/DD0@46/DDR046")

print "Redshift =", pf.current_redshift
yt : [INFO ] 2013-02-13 15:06:33,418
yt : [INFO ] 2013-02-13 15:06:33,419
yt : [INFO ] 2013-02-13 15:06:33,420
yt : [INFO ] 2013-02-13 15:06:33,421
yt : [INFO ] 2013-02-13 15:06:33,422
yt : [INFO ] 2013-02-13 15:06:33,423
yt : [INFO ] 2013-02-13 15:06:33,423
yt : [INFO ] 2013-02-13 15:06:33,424
yt : [INFO ] 2013-02-13 15:06:33,425
Redshift = -2.7810863612e-09

In the terms that yt uses, a projection is a line integral through the domain. This can either be unweighted (in which case a column density is
returned) or weighted, in which case an average value is returned. Projections are, like all other data objects in yt, full-fledged data objects that
churn through data and present that to you. However, we also provide a simple method of creating Projections and plotting them in a single step.
This is called a Plot Window, here specifically known as a ProjectionPlot. One thing to note is that in yt, we project all the way through the
entire domain at a single time. This means that the first call to projecting can be somewhat time consuming, but panning, zooming and plotting are

all quite fast.

Parameters:
Parameters:
Parameters:
Parameters:
Parameters:
Parameters:
Parameters:
Parameters:
Parameters:

current_time
domain_dimensions
domain_left_edge
domain right edge
cosmological simulation
current_redshift
omega_lambda
omega_matter
hubble_constant

230.665274892
(32 32 32)

( 0. 0. 0.]
(1. 1. 1.)

1
-2.7810863612e-09
0.727

0.273

0.702
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SCripts

Command line & IPython notebook
are great for quick analysis...

Sut what If you want repeat the
same commands | 00s of times?

or write a longer programme!?
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SCripts

Let's write a script:

(yt) > emacs -nw simple projection.py

< any text editor, e.g. emacs, vim ...

~

simple_projection.py

HFECE=N @%“ 0 »

New Open Recent Save Print Undo Redc Copy Paste
from yt.mods import *

# Load the dataset.
= load("IsolatedGalaxy/galaxy@@30/galaxy@d30")

# Create projections of the density-weighted mean density.

ProjectionPlot(pf, "x", "Density").save()
ProjectionPlot(pf, "y", "Density").save()
ProjectionPlot(pf, "z", "Density").save()

1 - save this

Wednesday, October 16, 13



(yt)> iyt

(yt)> execfile(”simple projection.py”)

(yt)> exit()
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Scripts

What about other plots!

yt-project.org/doc

Example Scripts’

Example Scripts
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yt Overview

yt is a community-developed analysis and visualization toolkit for astrophysical simulation data. yt runs both
Interactively and non-interactively, and has been designed to support as many operations as possible in parallel.

yt provides full support for several simulation codes In the current release:

s Enzo
« Orion
o Nyx

o FLASH
= Piernik

We also provide limited support for Castro, NMSU-ART, and Maestro. A limited amount of RAMSES 1D is provided, but

TABLE OF
CONTENTS

Welkcome to yt

Quickstart Guide

yt Bootcamp

yt Workshop Materials
Asking for Help

Ways of Interacting with yt
Configuration Fle

full support for RAMSES will not be completed until the 3.0 release of yt. u
If you use ye in a paper, you are highly encouraged to submit the repository containi to a&m

Example Scripts

and visualize your ¢ata to the yt Hub, and we ask that you consider citing our method paper, as well, If you are looking to
use ye, then check out the yt Hub for ideas of how other people used yt 1o generate worthwhile analysis. We encourage
you to explore the source code and even consider contributing your enhancements and scripts,

For more information, please visit our homepage and for help, please see Asking for Help.

Many examples!

Let's try ‘Simple Phase Plots

Analyzing Data
Visualizing Data
Analyss Modules

Adiinmrn Ao llonma
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Simple Phase Plots

This demonstrates how to make a phase plot. Phase plots can be thought of as two-dimensional histograms, where

the value is either the weighted-average or the total accumulation in a cell.

(simple phase.py)
from yt.mods import *

# Load the dataset.
P2 = load("IsclatodGalaxy/galaxyC030/galaxy0030")

# Croate a plot collection for the dataset.

# Nith no additional arguments, the center will be
# the densest point in the box.

pe = PlowCollection(ptf)

# Create a 20 profile within a sphere of radius 100 kpe
# of the total mass in bins of dessity and tesperature.
# Setting weight to Nooe will caleulate a sus.
# Setting weight to a field will calculate an aversge
# weighted by that field.
pe.add phase sphere(100.0, “kpe®,
["Demaity”, "Temperature®, "CellMassMsun®),
waight=None )

# Save the image.

# Optionally, give a string as as argument
# to naxo files with a keyword.

O0O0 'Y simple_phase.py

from yt mods Import *

# Load the dataset.
pf = load("IsolatedGalaxy/galaxy@@30/galaxy@030")

# Create a plot collection for the dataset.

# With no additional arguments, the center will be
# the densest point in the box.

pc = PlotCollection(pf)

# Create a 2D profile within a sphere of radius 100 kpc
# of the total mass in bins of density and temperature.
# Setting weight to None will calculate a sum.
# Setting weight to a field will calculate an average
# weighted by that field.
pc.add_phase_sphere(100.0, "kpc",
["Density", "Temperature", "CellMassMsun"],
| weight=None)
# Save the image.
# Optionally, give a string as an argument
# to name files with a keyword.

pc.save()

(No changes need to be saved)
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(yt)> iyt

(yt)> execfile(”simple phase.py”)

(yt)> exit()
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The docs

Still not enough information!?

yt-project.org/doc

yt Overview

yt is a community-developed analysis and visualization toolkit for astrophysical simulation data. yt runs both
Interactively and non-interactively, and has been designed to support as many operations as possible in parallel.

yt provides full support for several simulation codes In the current release:

s Enzo
« Orion
« Nyx

o FLASH
= Piernik

We also provide limited support for Castro, NMSU-ART, and Maestro. A limited amount of RAMSES 10 is provided, but
full support for RAMSES will not be completed until the 3.0 release of yt.

If you use ye in a paper, you are highly encouraged to submit the repository containing the scripts you used to analyze
and visualize your ¢ata to the yt Hub, and we ask that you consider citing our method paper, 3s well, If you are looking to
use ye, then check out the yt Hub for ideas of how other people used yt 1o generate worthwhile analysis. We encourage
you to explore the source code and even consider contributing your enhancements and scripts,

For more information, please visit our homepage and for help, please see Asking for Help.

The documentation (docs) contain much morel

TABLE OF
CONTENTS

Welkcome to yt

Quickstart Guide

yt Bootcamp

yt Workshop Materials
Asking for Help

Ways of Interacting with yt
Configuration Fle
Example Scripts
Analyzing Data

Visualizing Data

Analyss Modules

Adiinmrn disllonna
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Visualizing Data

How to Make Plots
o Visual Inspection
* Quantative Analysis and Visualization

Plot Modification Mechanisms

= Available Callbacks

Using the Manual Plotting Interface

\4

Plot

Od

» Slice, Projections, and other Images: The Fixed Resolution Buffer

= Line Plots
= Phase Plots

Volume Rendering

o Tutorial

* Method

* The Camera Interface

» Camera Movement

» Transfer Functions

» HEALPix Volume Rendering

= Adaptive HEALpix Volume Rendering
= MPI Parallelization

- NacaldNNacallallcadli -

The docs

e.g. let's modify an image

yt Overview

s Enzo
« Orion

- Ahorw

fication

Vec

NanNiSMS

TABLE OF

yt is a community-developed analysis and visualization toolkit for astrophysical simulation data. yt runs both CONTENTS
Interactively and non-interactively, and has been designed to support as many operations as possible in parallel.

yt provides full support for several simulation codes In the current release:

Welkcome to yt

Quickstart Guide

yt Bootcamp

yt Workshop Materials
Asking for Help

Ways of Interacting with yt

mited amount of RAMSES 10 is provided, but Configuration File

Example Scripts

ory containing the scripts you used to analyze

ur method paper, as well, If you are lookingto  Anahyzing Data
TABLE OF 0 generate worthwhile analysis. We encoura®  \isyalizing Data )
CONTENTS ements and scripts.

Analyss Modules

Lsking for Help.

Welcome to yt A disllonna
L} n 1

P visualizing data
yt Bootcamp g
yt Workshop Materials
Asking for Help

Ways of Interacting with yt

Configuration File

Example Scripts

Analyzing Data

Visualizing Data |
How to Make Plots

Plot Modification
Mechanisms

Using the Manual Plotting
Interface
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simple_projection.py

e.g. let's modity an image ] RS 0O Qs

New Open Recent Print Undo Paste Search

from yt.mods import *

# Load the dataset.
pf = load("IsolatedGalaxy/galaxy@@30/galaxy@@30")

YT HOM DOCS HOME

# Create projections of the density-weighted mean density.

Plot Modification Mechanisms proj = ProjectionPlot(pf, "z", "Density")
proj.annotate_title("This is a projection")
Adding callbacks to plots proj.save()

|

Plot window Plots

Because the plots in yt are considered to be “volatile” - existing independent of the canvas on This is a projection
before they are saved, you can have a set of “callbacks” run that modify them before saving to ¢
you are telling the plot that whatever it does it itself, your callback gets the last word. 04

Callbacks can be applied to plots created with slicerlot, ProjectionPlot, O 0OffAxisSlicePl
annotate_ methods that hang off of the plot object. The annotate_ methods are dynamically ge
of available callbacks. For example:

slc = SlicePlot(pf,0, 'Density’)

i P . o U:--- simg ;
slc.annotate_title('This is a Density plot') L =
would add the tit1e() callback to the plot object. All of the callbacks listed below are available via similar = oo
functions. . 0
PlotCollection Plots

For plotcollection plots, the callbacks can be accessed through a registry attached to every plot object. When
plotto a piotcellection, you get back that affiliated plot object. By accessing modify on that plot object, you hi

-0.4

04 =02 0.0 02 04
x (Mp<)
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The docs

Also very very useful ...

Yyt Field List — yt 2.5 docum

€« C' | yt-project.org/doc/field_list.htm| ol 0% N =
3 Apps  x Excite QR ADS [P calendar [ astro-ph [ writetaTex @ GaijinPot  G) MP @ Nihongodict

Field List

TABLE OF

This is a list of all fields available in yt. It has been organized by the type of code that each field is supported by. CONTENTS

“Universal” fields are available everywhere, “Enzo” fields in Enzo datasets, “Orion” fields in Orion datasets, and so on. Welcome to yt

Note Quickstart Guide

Universal fields will be overridden by a code-specific field.

yt Bootcamp
Table of Contents yt Workshop Materials
= Universal Field List Asking for Help
» AbsDivB
R Ways of Interacting with
= AbsDiwV y L ol
* AngularMomentumX Configuration File

= AngularMomentumY
* AngularMomentumZ

Example Scripts

 AveragedDensity Analyzing Data

= BMagnitude Visualizing Data

» BaroclinicVorticityMagnitude

= BarodlinicVorticityX Analysis Modules
= BaroclinicVorticityY Advanced yt Usage
= BarodinicVorticityZ Getting Involved

= Baryon Overdensity

» CellMass API Reference

£ L1108 2ol
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€& )ou can run yt by....

the command line:  very quick

with the IPython notebook:  easy to save and share

ke an online lab book

scripts:  great for repeating jobs

best for more complicated programmes

R Practice running examples from the docs

@iy A slice

A radial profile
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