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ENZO0 o}

Adaptive Mesh Refinement (patch-based)
N-body gravity, DM and Stars
Magnetohydrodynamics
Radiative Cooling
Radiative Transfer
| 2-species chemistry model

Black holes through galaxy clusters!

Developed and used at UCSD, Stanford,
Columbia, CITA, Cambridge, ...



ENZO0 o}

Adaptive Mesh Refinement (patch-based)
N-body gravity, DM and Stars
Magnetohydrodynamics
Radiative Cooling
Radiative Transfer
| 2-species chemistry model

C )

Black holes through galaxy clusters!

Developed and used at UCSD, Stanford,
Columbia, CITA, Cambridge, ...



(g/cm”

"
-+
=
[1¥]







Processing


















(completely.)






Two Years Old




enzZo



enzZo

> (o



enzZo






projection,
please.




slice, please.




sphere, please.




box, please.
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Data Object Protocol

>>> grid[“Density” ]

>>> sphere[“RadialVelocity”]

>>> disk[“Temperature”]

>>> sphere.quantities[“Center0OfMass”]()




Derived Fields

def HydrogenNuclei(field, data):
return (datal“HI_Density”] +
datal“HII_Density”]) / m_h

add_field(“HydrogenNucle1”,
function=HydrogenNuclei,
units = r“\rm{ecm}*{-3}”)



Derived Fields

Ghost Zones Real Zones

N




Derived Fields

Ghost Zones Real Zones

Finite difference stencils!










Analysis

Data Selection
Profiling
Halo Finding

Contour Finding
Derived Fields



Profiles
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Topologically Connected Sets
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Plotting

Pixelization
(traited) VTK
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Oblique Slices













RDFS Wrappe

Discovery
Slicing
Reading




Parallel Analysis



Parallel Analysis Interface

partition_hierarchy_2d()




Parallel Analysis Interface

get_grids()

[ Gridlterator J

( ParallelGridlterator J




>>> pf
>>> pC

EnzoStaticOutput(“my_data”)
PlotCollection(pf)

>>> pc.add_projection(“Density”, 0)
>>> pc.save(“my_data”)



yesterday morning:

>>> pf
>>> pC

EnzoStaticOutput(“my_data”)
PlotCollection(pf)

>>> pc.add_projection(“Density”, 0)
>>> pc.save(“my_data”)



yesterday morning:

>>> pf
>>> pC

EnzoStaticOutput(“my_data”)
PlotCollection(pf)

>>> pc.add_projection(“Density”, 0)
>>> pc.save(“my_data”)

this morning:

>>> “my_data” | projector_x
>>> “my_data” | slicer(field=“Temperature”)







Documentation

yt » yt v1.0 documentation » next | modules | index

yt Overview

yt is a toolkit designed to analyze, manage and plot adaptive mesh refinement data
from the Enzo code.

Contents:

» Introduction

Table Of Contents o What yt is and is not
yt Overview o What functionality does yt offer?
Indices and tables
« Getting Started
HF’:E;”P{C o Maintained Installations
nirockiction o Binary Packages
This Page o Installing From Source
Show Source « The Quick Guide to yt
Quick search o Starting Python

o Opening Your Data File
o Making Plots

o Saving Plots

o A Few More Plots

| Go/

» The Tutorial




Documentation

yt » yt v1.0 documentation » Cookbook » previous | next | modules | index

Making Timeseries Plots

MNote: Unlike the other scripts in this cookbook, these do not serve as
standalone executables. You must edit them with your data information.

| don't think anyone will argue that timeseries data is important. It is possible to
create it with yt; however, a few things should be noted.

Previous topic Python is notorious for leaking memory via circular references — if you have a
Making Movies variable var? that references variable var2, when one is deleted, is the other?
Efforts have been made to identify and remove all leaking references, but if
Next topic references are created in your code that generates the timeseries data, you may
Extracting Data find that more memory is used than is desired.
This Page The process of generating time series data is fairly simple: you iterate over the
Show Source datasets, and generate a value for each. (cockbook_timeseries max densz.py)

Quick search

| Go

from yt.mods import *

max rho []

max_ pos []

times []

for i in range(30):
pk lagos.EnzoStaticOutput | "my output
v, C pf.h.find max("Density")
max_rho.append(v)
max_pos.append(c)
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vt lagos INFO 2OME-0E-22 OR:458:358,641 LGetting field z from 2083

vi.lagos DEBUG 2OR5-05-22 BO:45:35,655 Going to abtain ['dx'] (['y'., 'z', 'dx'])
vt.lagos INFO 2O0E-08-22 OB:48:38,6586 Letting field dx fTrom 203

vi.raven DEELG 2O0E-08-22 OB:48:38,687 Pixelizing contour &

vi.lagos DEEUG ZORE-053-22 OR:45:35,6585 Loing to obtain ['v'] (['¥'])

vi.lagos IMFQO ZORS-053-22 OR:45:358,6858 Letting field vy from 203

Figure 1

vt.lagos DEELG 2O0E-08-22 OB:48:38,692 Going to obtain ['Z2'] (['w', 'Z']1)
vi.lagos IMFQO ZORE-053-22 OR:45:35,693 Letting field z from 203

vi.lagos DEEUG ZOR8-053-22 0R:45:353,699 Going to obtain ['dx'] (['y', 'z'. 'C
vt.lagos INFO 2O0E-08-22 OB:48:38,699 Getting field dx fTrom 203

vi.raven DEEUG ZORE-053-22 OR:458:353,717 Pixelizing contour 6

vi.lagos DEEUG ZORE-053-22 OR:45:358,7158 Going ta obtain ['v'] (['¥']1)
vt.lagos INFO 2O0E-08-22 OB:458:38,718 Getting Tield v from 283

vi.lagos DEEUG ZORS-053-22 OR:45:358,722 Going to obtain ['Z'] (['¥'., 'Z'])
vi.lagos IMFQO ZORS-05-22 OR:45:358,722 LGetting field =z from 203

vt.lagos DEELG 2O0E-08-22 OB:48:38,727 Going to obtain ['dx'] (['y'., 'Z', 'C
vi.lagos IMFQO ZORS-053-22 OR:45:358,727 Letting field dx from 203

vi.raven DEEUG ZORE-053-22 OR:458:353, 743 Pixelizing contour 7

vt.lagos DEELG 2O0HE-08-22 O0:45:358,743 Going to obtain ['y'] (['w'])
vi.lagos IMFQO ZORS-053-22 OR:45:358,743 LGetting field ¥y from 203

vi.lagos DEEUG ZORS-053-22 0R:45:35,749 Going to obtain ['zZ'] (['y'. 'Z'])
vt.lagos INFO 2O0E-08-22 OB:458:38,749 Getting Tield z from 2083

vi.lagos DEEUG 2ORE-053-22 OR:45:353,755% Going to obtain ['dx'] (['y', 'Z'., 'C
vi.lagos IMFQO 2OE8-053-22 0R:45:358,755 Letting Tield dx from 203

In [18]: pc.set_widthi@ ©5,"'1")

vi.raven DEEUG 2OR5-053-22 OR:45:453,815% Received buffer of min 4,34971753593¢
vi.raven DEEUG ZORE-05-22 0R:45:453,955 Pixelizing contour B

vi.raven DEELG 2O0E-08-22 OB:48:48,966 PFixelizing contour 1

vi.raven DEEUG ZORE-053-22 OR:45:453,977 Pixelizing contour 2

vi.raven DEEUG ZORE-053-22 0R:45:453,985 Pixelizing contour 3

vi.raven DEELG 2O0E-08-22 00:45:49,0010 Pixelizing contour 4

vi.raven DEEUG ZORE-053-22 OR:458:49,0821 Pixelizing contour 5

vi.raven DEEUG ZORE-053-22 0R:458:49,033 Pixelizing contour 6

vi.raven DEELG 2O0E-08-22 0B:48:49,047 Pixelizing contour 7

In [19]: pc.set_width(@. @85, '1")

vi.raven DEELG 2O0E-08-22 OB:48:55,261 Received buffer of min 5,17&851764085e
vi.raven DEEUG ZORE-053-22 OR:48:55,403 Pixelizing contour B

vi.raven DEEUG ZOR5-053-22 OR:45:55,415 Pixelizing contour 1

vi.raven DEELG 2O0E-08-22 OB:48:55,426 Fixelizing contour 2

vi.raven DEEUG ZORE-053-22 OR:48:55,437 Pixelizing contour 3

vi.raven DEEUG ZORE-053-22 OR:45:55,452 Pixelizing contour 4

ywt.raven  DEEBUG ZOEE-05-22 0OE:45:55,457 Pixelizing contour § =141, y=116
vi.raven DEELG 2O0E-08-22 OB:48:55,499 Pixelizing contour &

vi.raven DEEUG ZORE-053-22 OE:48:55,51) Pixelizing contour 7

In [28]: [|

Macintosh-96 0,70 @ TR 1 vim 2- crm-114




® Python File Window Help ™52 B < 4 (= (NotChargingt Thu 9:32 AM == Britton Smith Q
2 Y] vt - Reason —
' ) 2 1T
Update Quiputiist Redraw Zoom Top Change Limits View ParameterFile
Stored Qutputs DataDump0023 = Projection = x } DataDump0023 - Projection - ¥ {3 DataDump0023 - Projection - 2

¥ Selected Qutputs
v DataDump0023
Proj: » - NumberDen:

le+08

Proj: v - NumberDens 11e+07 le+07
Proj: z - NumberDen:
Data Objects 1 1e+06 le 406
& B
1e+05 & l1e+05 &
= B
X X
. = g8
led led
2 =
1000 1000
100 100
5.2705Be+00 5.27058e+00
{ ¥ - { )
pec 2 pc 8
r -ﬂ o |
Component Lewel Time Mecsage
yi.lagos INFO 2008-08~. Level 16 done: 8506 fina
yi.lagos NFOD 2008-08+. Level 17 done: 936 final
vt.lagos INFO 2008-08~. Lewvel 18 done: 1522 fina
yi.lagos INFO 2008-08=. Lewel 19 done: 2038 fina
wi.lagos IMFQ 2008-08<. Leve| 20 done: 955 final
vi.lagos INFO 2008-08=. Level| 21 done: 1017 fina
vt.lagos NFO 2008-08=. Level 22 done: B46 final
yi.lagos INFO 2008-08=. Level 23 done: 1647 fina
yi.lagos IMFD 2008-08=. Level 24 done: 36 final
yi.lagos INFO 2008-08-. Serializing data...
yi.lagos IMFO 2008-08~. nodeName: NumberDensity_Density_2 C
yi.lagos NFOD 2008-08=. Done serializing... 1
yi.lagos INFO 2008-08=. Max Valueis 1.22636e-12 at 0.5112848477438002 0.487190B60B428659 0.4981266269460320 in grid Grid_1748 at level 23 [10 13 12) =
®=5112793735825e-01 z = 49828667657 73¢-01 v=5501370472252e+01
i - Y 18 LN I o L&l
T - - & a




mturk | Settings | Help | Logout

r? ||I|"'- n

Untitled Save  Save & Close | Print ~ || Interrupt | Kill

In[!'l: import sys

from yt.mods import *

pf = EnzoStaticOutput(" /home/mturk /Research/data/RDO014/RedshiftOutputoolg")

pc = PlotCollectionInteractive (pf)

pc.add slice("Density",0)

Outl!']l: Kernel Error: The interpreter might still be starting up.

Qut[2]:

le-24

11le-25 .

(g/cm

Density

le-26




Web Gallery
™ DELIVERAT®R

Select your criteria

Stuff to do

DataDump0039
_DataDumpﬂU#U . 192 images will be
Parameterfile g returned

DataDump0042

DataDumpQ043 List Parameter
Files

Projection
Slice
ThreePhase

1.0

10.0
Width 100.0

1000.0

Density




SAOImage ds9

Image

Figure 3
X

X
Zoom 0.000




Generalization




e®0e yt - Reason

! s s T

Update QutputList Redraw Zoom Top Change Limits View ParameterFile

Stored Outputs 4 pligmlcs5600 - Slice - z
Selected Outputs

v

Slice: x
Slice: y
Slice: z
Data Objects

2.008e+18

1

Component  Level Time Message

vI.raven ERROR 2008-06=. Setting limits iny: -1.00400e+18 1.00400e+18
yI.raven ERROR. 2008-06=. Setting limits in x: -1.00400e+18 1.00400e+18
yI.raven ERROR. 2008-06=. Setting limits iny: -1.00400e+18 1.00400e+18
yI.Faven ERROR. 2008-06+. Setting limits in x: -1.00400e+18 1.00400e+18
yi.raven ERROR. 2008-06+. Setting limits iny: -1.00400e+18 1.00400e+18

X = 3.198666965219e+17 y =6.372230183609e+17 v=1.047073817519e-20




Things yt Can Do

Slices
Projections
|-, 2- and 3-D Profiles
Halo finding
Fixed Resolution Extraction
Generic 3D objects
Extracted Sets
Wrap Enzo Fortran modules
Topologically Connected Sets
Derived Quantities
Particle support
Movies
Time series analysis
Galaxy merger trees
Simple data management
Web gallery
Parallel Analysis
Primitive problem generation support
X-Ray spectrum (from ‘Cloudy’)



What next!




T—




Science

5 =
_i,_ 7 :;'_ ] 3 .i
W Foa
g ¥ ¢
P
i




S

No Private Branches

No Secret Features

b -

& . L
g - KL}
*':". " o b2
A 4 i ¥
P
&

SC

nce




engScience

& . L
g - KL}
*':". " o b2
A 4 i ¥
P
&

No Private Branches

No Secret Features

B

""—a,_____

"'-q..,_-'.‘

‘\\ Repositor& Space

-




Acknowledgments

Enzo: Greg Bryan, Mike Norman, Tom Abel,
Brian O’Shea (and on and on)
YT: Jeff Oishi, Britton Smith, David Collins

Sponsored by: KIPAC, Stanford, and LANL



mturk@stanford. edu

http://yt.enzotools.org/
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