The CHARA Science Meeting 2023

CHARA Data Reduction Machine Demo:
How to Connect and Run Software

Jeremy Jones, CHARA Data Scientist
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The CHARA Science Meeting 2023

Important Links

* |nformation about the Data Reduction Machine and How to Access It
* https://www.chara.gsu.edu/observers/data-reduction-software
* Quick Guide for Running the Software at the Workshop
* https://chara.gsu.edu/files/2023Meeting/2023 Imaging Workshop Software Instructions.pdf
* A List of the Course Materials and Tutorials We are Using
* https://www.chara.gsu.edu/meetings/chara2023/2023-workshop-course-material
* Downtown Dining Options (obviously less important for remote participants and future people reading these slides ©)
* https://chara.gsu.edu/meetings/chara2023/chara2023-dining
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VNC — Virtual Network Computing

(o

* Our VNC servers are running with TigerVNC
* https://tigervnc.org/
* You can connect with any VNC viewer, but TigerVNC should give best results

VNC Viewer: Connection Details - »

VNC server: [l l

[options.. | [ toad.. | [ savers.. |
__concel ] [_connee 7|
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VNC — Virtual Network Co

* Our VNC servers are running with TigerVNC
* https://tigervnc.org/
* You can connect with any VNC viewer, but Tis

VNC Viewer: Connection Detai

VNC server: [l

Options...

Copiom.~
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The Workshop Virtual Environment

The workshop PATH and virtual environment

jones@Chara-Reduction:-% more fusr/local/bin/workshop
#/binssh

export MIRCX PIPELINE=/git repos/

export PYTHONPATH=3MIRCX PIPELINE:$PYTHONPATH

* Virtual Environments in Python let you easily install

packages without worrying about conflicts export PATH=$MIRCX PIPELINE/mircx pipeline/bin:$PATH
“ T . export PATH=/git repos/JMMC/:$PATH
* | have created the “workshop” virtual environment export PATH=/home/gallenne/CANDID; : $PATH
: : export PATH=/home/jones/workshop commands/:%PATH
with §II the packages we will need for the wo_rkshop axport PATHe/git rep EEZE /0in: $PATH
* Running the command “source workshop” will export PATH=/git_repos/SQUEEZE/PYTHON: $PATH
. . . . export PATH=/git repos/SQUEEZE/JULIA:$PATH
activate the workshop virtual environment AND will alias ,-uua—"%an:,t'pn /julie-1.8.5/bin/julia"

set up useful shortcuts and PATH definitions for us. source
]nnesgfhﬂrd Reductlnn % I

The magic of virtual environments

jones@Chara-Reduction:-$ python
Command 'python' not found, did you mean:
command 'python3' from deb python3
command 'python' from deb python-is-python3
jones@Chara-Reduction:~$ source workshop
(workshop) jones@Chara-Reduction:~% python

Python 3.10.9 (main, Mar 1 2023, lEi:"'J Uﬁﬁ [E" 11.2.0] on Llinux
Type "help", "copyright", "credits" ar for more information.

workshop) jones@Chara-Reduction:-$% conda deactivate
jones@Chara-Reduction:-$ ||
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The Workshop Virtual Environment

The workshop PATH and virtual environment

jones@Chara-Reduction:-% more fusr/local/bin/workshop
#/binssh

export MIRCX PIPELINE=/git repos/

export PYTHONPATH=3MIRCX PIPELINE:$PYTHONPATH

* Virtual Environments in Python let you easily install

packages without worrying about conflicts export PATH=$MIRCX PIPELINE/mircx_pipeline/bin:$PATH
. . export PATH=/git repos/JMMC/:$PATH
* | have created the “workshop” virtual environment export PATH=/home/gallenne/CANDID/ : $PATH
with all the packages we will need for the workshop :t::'é bl e ||EE;E?E:1;'|?;|F:EII1:JI AT
* Running the command “source workshop” will export PATH=/git_repos/SQUEEZE/PYTHON: $PATH
. . . . export PATH=/git rep SOUEEZE/JULIA: 4PATH
activate the workshop virtual environment AND will Lias ,.,mk..jqn':gm 7julia. 1.8.5/bin/julia”

Set up useful Shortcuts and PATH definitions for us Source ,.-"r_‘lp‘t..-"ar'|a-:r_‘|r'|rja,.-"ana-:r:lr'lda':‘.,.-"hlrl activate n.r‘lrl‘-'.5|"lr_'l[:l
) jones@Chara-Reduction:~$ [

irtual environments

Jines@Chara-Reduction:-$ python
":L‘II'I'II'I'IElr'Id 'python' not found, did you mean: . . .
command 'python3’ frr‘lln deb py‘thr‘lrl" Wlthout active environment

COMNa .;_'d-h-h-'l fram dah_puctlb. S nnn 3

jonesgGhee W RETlICT 100! $ source workshop
(workshop) jones@Chara-Reduc tmn % python
‘F’ythr_‘lﬂ 3.10.9 :|||.:|lr| Mar 1 202 8:23:0 L2.0] on linux With active environment

Type "help", "copyright", ._rr-'dl‘tw ar " se" for more information.
it ()

«shop ) JONETelees
jones@Chara-Reduction:-$ ||
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The Workshop Virtual Environment

The workshop PATH and virtual environment

jones@Chara-Reduction:-% more fusr/local/bin/workshop
#/binssh

export MIRCX PIPELINE=/git repos/

export PYTHONPATH=3MIRCX PIPELINE:$PYTHONPATH

* Virtual Environments in Python let you easily install

packages without worrying about conflicts export PATH=$MIRCX PIPELINE/mircx_pipeline/bin:$PATH
“ » o . export PATH=/git_repos/JMMC/: $PATH
* | have created the “workshop” virtual environment export PATH=/home/gallenne/CANDID; : $PATH
: : export PATH=/home/jones/workshop commands/:%PATH
with §II the packages we will need for the wo_rkshop axport PATHe/Qit repos/SQUEEZE/bin: SPATH
* Running the command “source workshop” will export PATH=/git_repos/SQUEEZE/PYTHON: $PATH
. . . . export PATH=/git repos/SQUEEZE/JULIA:$PATH
activate the workshop virtual environment AND will alins julia="/gil repos/julia-1.8.5/bin/julia"

Set up useful Shortcuts and PATH definitions for us. Source ,-"'L'I[:IT,-"'EIr'IEI".'_L'Ir'll'_‘IEI,-"'ElrlE{Dr'lda-i-"'hlrl activate 'n.'r‘lrl‘-'.5|"lf_'||l:l

jones@Chara-Reduction:~$ [

The magic of virtual environments
jones@Chara-Reduction:-$ python
Command 'python' not found, did you mean:
command 'python3' from deb python3
command 'python' from deb python-is-python3
jones@Chara-Reduction:-% source workshop CommandS:

(workshop) jones@Chara-Reduction:~% python

Python 3.10.9 (main, Mer 12023, 18:23:06) [GCC 11.2.0] on Linux e source workshop — Activates the virtual environment

Type "help", "copyright", "credits" ar for more information. . . . .

>>> exit() * conda deactivate — Deactivates the virtual environment
shop) jones@Chara-Reduction:-$ conda deactivate

jones@Chara-Reduction:-$ ||
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Guide to Running the Software

 IMMC Software

 MIRC-X/MYSTIC Data Reduction
and Calibration

* PMOIRED

e OITOOLS.jl

« CANDID

* IDL Binary Grid Search

* SQUEEZE
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JMMC Software

« Activate the workshop virtual environment F ' ‘
* Each software package from the JIMMC is ,{ , ‘ =
accessed with its name (case-sensitive) ‘ ’ | g

* Aspro2 f| ' l

* SearchCal

* OIFitsExplorer .

 LiTpro See the presentations:

« Olmaging * Observation Planning Software

* Laurent Bourges

* Each shortcut accesses the version of the + Data Visualization with OIFitsExplorer

software online * Laurent Bourgés & Isabelle Tallon-Bosc
* Example: Aspro2 shortcut runs the command ¢ Model Fitting with LitPro
* javaws http://apps.jmmc.fr/~swmgr/Aspro2/Aspro2.jnlp « Laurent Bourges, Isabelle Tallon-Bosc, & Michel Tallon

* Imaging with Olmaging (MIRA, BSM, WISARD, SPARCO)

* Ferréol Soulez, Isabelle Tallon-Bosc, & Laurent Bourges
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JMMC Software

e Activate the workshop virtual environment
* Each software package from the JIMMC is
accessed with its name (case-sensitive)

* Aspro2
* SearchCal
* OIFitsExplorer .
« LITpro the presentations:
« Olmaging Observation Plar\mmg Software
* lLaurent Bourges
e Each short

* Data Visualization with OIFitsExplorer
* Laurent Bourges & Isabelle Tallon-Bosc

* Model Fitting with LitPro
gr/Aspro2/Aspro2.jnlp « Laurent Bourgeés, Isabelle Tallon-Bosc, & Michel Tallon

* Imaging with Olmaging (MIRA, BSM, WISARD, SPARCO)

* Ferréol Soulez, Isabelle Tallon-Bosc, & Laurent Bourges
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Activate the workshop virtual environment

Important Commands:

mircx_reduce.py
Runs the python reduction pipeline

mircx_calibrate.py
Runs the calibration pipeline

* mircx_idl
Runs an IDL startup file that points to

the MIRCx IDL reduction pipeline

Note: Do not reduce data in your home

directory. If you would like to reduce data, |
will set up a directory for you on a larger disk

Note 2: If you have data you want to reduce today, please
wait until the end of the workshop to start it so it doesn’t

take up too much CPU while we’re using the machine
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See the presentation:
Data Reduction Overview: mircx/mystic pipeline

OIFITS data format

* Narsi Anugu
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e Activate the workshop virtual environment
 Run cp_pmoired_tutorial
e This will copy the PMOIRED tutorial files to a
new directory at your current location
* Go to the new directory (pmoired_tutorials)
* Run jupyter notebook
* Access the tutorials

$»
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GRAVI.2018-02-04T06:26:34.133_singlescivis_singlesciviscalibrated. fits
NFLUX (normalized) T3PHI (deg) DPHI (deg)
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See the presentation:
* Model Fitting with PMOIRED

e Antoine Mérand
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OITOOLS.j|

* Activate the workshop virtual environment
* Runcp_julia_depot
e This will copy the packages installed in a
central location to your .julia directory so you
can access them.
e If you already have a .julia folder in your home
directory, it will be moved to .julia_old
* Run julia to start the Julia REPL
* Running “using OITOOLS” in the Julia REPL will load
the OITOOLS package
* The first time will take a few minutes to
precompile OITOOLS, but will be faster after
this is done

$»
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See the presentations:
* Model Fitting with OITOOLS.jl

e Fabien Baron

* Imaging with OITOOLS.jl and SQUEEZE

e Fabien Baron
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OITOOLS.j

Update — Fixed Instructions on Running OITOOLS tutorial

Activate the workshop virtual environment
e Command: source workshop
Copy over the julia depot (barring updates,
you will only need to do this once)
e Command: cp_julia_depot
Copy the OITOOLS.jl tutorials
 Command: git clone https://github.com/fabienbaron/OITOOLS.jl
Launch julia
 Command: julia

Within Julia:
° ] (enters package mode)
* update (update packages) See the presentations:
« Build Julia  (sets up lJulia so you can use julia in the notebook) © Model Fitting with OITOOLS. ]l
* (backspace) (exits package mode) . Fabien'Baron |
e Using OITOOLS, lulia (activates packages) ) Irr:agLnE. Wll;ch OITOOLS.jl and SQUEEZE
* notebook() (runs the notebook) apien =aron

You can then run the .ipynb files located in OITOOLS.jl/demos
CDRM Demo (;mrgh_\:gtsa{ @ E ‘ant:R I’.@v{%?ire LESIA
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Activate the workshop virtual environment

The CHARA Science Meeting 2023

CANDID

@ ® CANDID: [C]lompanion [A]lnalysis and [N]on-[D]etection in [Ijnterferometric [D]ata
Setup Fit Map
Load Offits Close Plots Quit Step: 5 Fig: Fig1
Color map: cubehelix [ Titles N Cores: 15| rmin: Remove Comp.
Exec. Time(s): 300 Region: 0,0 rmax N detect: 1
Instrument: All £  WLrange: Full Bootstrap
Fitted Parameters N:1000  MC® B Fig: Fig1 &
cp V2 T3amp icP Y x: y:
diam1: 1.0 alpha: g diam2: o diam1: diam2:
fratio: 2.0 fres: 0 fratio: fres:
Detection Map
Step: 5 rmin: rmax Remove Comp. Fig: Fig1 e
Nsigma: 3 Maps Method: Both  [&) Full map Save Fits

Map

Bootstrap

Map

Gallenne et al. (2015)

Run “GUlcandid”

$»

GeorgiaState
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See the presentation:

e Binary Fitting with CANDID and IDL grid search

* Alexandre Gallenne & Gail Schaefer
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e Start IDL with binarygs_idl
* Inthe IDL REPL, run: gridsearch_binary_oifits_gui

See the presentation:
e Binary Fitting with CANDID and IDL grid search

e Alexandre Gallenne & Gail Schaefer
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IDL Binary Grid Search

[ ] Grid Search Parameters -

Open Param File | II

Select Data Fi]el IPDllSepEB_DLJ‘IIHﬁ_sLQﬂrJ_Sd'\aefa-.mlﬁ.oﬂns

Initial Binary Parameters

SRR (was)t Ii) ] A Fix  Companion 15 located at (sepRA. seplEC) in mas,

seplEC (mas): I b0 o Fix

flr I - Fix Flux contribution of star 1 (values from 0 to 1),  f1 + f2 + f3 = 1.0
f2: I JAFix Flug contribution of star 2 (values from 0 to 1),

£2: | _| le Incoherent Flux (valuss from 0 to 1), Fix to 0 if no incoherent Flux,
Diaml (mas): | F Fix Diameters of star 1 and star 2 (in mas)

Dian2 (maz)t | .0 ’l'—le For unresolved diamsters, fix to 0 or fix to estimated size,

mly Ibo—| I Fix  Limb-darkening cosfficients,

w2y II0.0 | F Fix For uniforn disk diameter, fix to 0,

Grid Search Farameters

FA range (mas): IPO‘O RAt step {nas): |§3‘5
IEC range (mas): |£0.0 DEC step (mas): IM— b

For an adeptive grid search, lesve sepRA and seplEC as free parameters,
For a grid search at fixed intervals, check the boxes to Fix sepRA and sepDEC,

I Pseudo-adaptive orid At each gorid point. optimize position within & fixed box set by the step size,

-1 Grid center at (0.0} Check to center orid search at (0,0) rather than (sepRA,seplEC).

| I Include banduidth swearing

|.IF1I,\"2|'.I'|].U |_IF1t'I3mlu If wclicked then fit to both V2 and T3 data.

Save Paran File I temp_paran.txt

Run Grid Search |
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SQUEEZE

e Activate the workshop virtual environment
* Run squeeze with the appropriate flags
(squeeze —h shows the help page)

See the presentation:
* Imaging with OITOOLS.jl and SQUEEZE

* Fabien Baron
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SQUEEZE

e Activate the workshop virtual environment
* Run squeeze with the appropriate flags
(squeeze —h shows the help page)

See the presentation:
* Imaging with OITOOLS.jl and SQUEEZE

* Fabien Baron
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CDRM Demo

General Data Access

Workshop data are in /dbstorage/workshop_data/
Archival CHARA data can be found in the /dbstorage/ directory organized by beam combiner:
* Cl_CL_JF/ —Classic, CLIMB, JouFLU (plus general CHARA logs e.g., wfs, weather, etc.)
e PAVO/ - PAVO data
* Old_Fluor/ - FLUOR data
* mircs/ — Old MIRC, MIRC-X, MYSTIC data
* VEGA/ - Incomplete archive of VEGA data
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Other Data Reduction Software Available

Classic/JouFLU — redfluor

* CLIMB —redclimb

* PAVO - IDL startup shortcut: pavo_idl
e idl>10_I1_gui

e IdI>11_12_gui

Old MIRC IDL startup shortcuts:
* mirc6b_idl — Starts pipeline_mirc6b that reduces MIRC 6T data and accounts for cross-talk
Starts pipeline_mirc6 that reduces MIRC 6T data. It does not account for cross-talk

* mirc6T_idl -

* mirc4T_idl -
Many tutorials can be found here: https://www.chara.gsu.edu/observers/data-reduction-software

Starts pipeline:vz that reduces MIRC 4T data.
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Important Links

* |nformation about the Data Reduction Machine and How to Access It
* https://www.chara.gsu.edu/observers/data-reduction-software
* Quick Guide for Running the Software at the Workshop
* https://chara.gsu.edu/files/2023Meeting/2023 Imaging Workshop Software Instructions.pdf
* A List of the Course Materials and Tutorials We are Using
* https://www.chara.gsu.edu/meetings/chara2023/2023-workshop-course-material
* Downtown Dining Options (obviously less important for remote participants and future people reading these slides ©)
* https://chara.gsu.edu/meetings/chara2023/chara2023-dining
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