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'/ show connection names, Scroll with Ctrl+Left Mouse Button. [import. [Export + show grid
Double-click LMB on slots to remove their links.
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fits_to_3d_image

make_float3

const

Float

open_fits

make_plane3d

slice_3d_to_2d

Roi

Float

mal 1ane3d

make_float3

const
extract_wave
Output Outputld(2)
Output Output1d(3)
output Outputld(1)

Selected node's ID: Transform(Transformldx(15))

This document is provided by JAXA.
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RUST

@ Documentation Install Community Contribute
Rust is a systems programming language

Y . Prog S suds Install Rust 1.30.1
that runs blazingly fast, prevents segfaults,

and guarantees thread safety.

November 8, 2018

https://www.rust-lang.org/
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BLUEPRINTS — UNREAL ENGINE
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* February 2018 — START

e October 2018 — SciVis — aflak: Pluggable Visual Programming Environment with Quick Feedback Loop
Tuned for Multi-Spectral Astrophysical Observations in Proceedings of IEEE Scientific Visualization
Conference

* November 2018 — ADASS — aflak: Visual Programming Environment with Quick Feedback Loop, Tuned
for Multi-Spectral Astrophysical Observations, in Proceedings of ADASS 2018

e VO standards are important

* April 2019 — PacificVAST — aflak: Visual Programming Environment Enabling End-to-End Provenance
Management for the Analysis of Astronomical Datasets [TBP]

o aflak: EVaA—)LA[fRILIRBICKAEHMIEBT YT DAERK HAK LS 2019 FHZTF4 [TBP]



WORKEFLOW

Edit query and chage
loaded dat

Issue request Load FITS [

-~ Astronomical data dataset N Execute
ry :Vr\ repositories

Edit visual
program

File Path :> Local filesystem

Open file




OVERVIEW

¥ Node editor

http://aflak.jp

+" show connection names. Scroll with CErl+LMB or AlE+LME, Impork Expork  +f Show grid
¥ Mode List
Press Delete or Backspace key to remove selected nodes.
#1 Path
§§ ?pt:n,? t§ Fiks: Fits #3 fits_to_image
1S5S0 = Manga-8454-12703-L [NCUBE. fits -
#4 extract_ar‘gm\n_ma).(_wave]Ength 0 #4 extract_argmin_max_wavelength image: Image.#6 create_velocity field map
#5 extract_centrobaric_wavelength I Int value Integer Image
#6 create_velocity_field_map path: parha#2 open_fits string value . e value w_B: Float '\Q”—
#7 create_velocity field_map AR Image 6765. 600 Float value Eooutput #1
i Bao] 3155 - '+ Int value
#8 average Bool |
Output #1 pal vatue
Qutpub #2
Outpuk #3 { #5 exkrack_cenkrobaric_wavelength
¥ Active Mode ska Inkteger Imaggmige. Image  #7 create_velociky field map
3135 - + Int walue Image
Qubpuk #3 ESSE BT s T b 1 w_B: Floak
nt wvalue BTES. 6RO Float walue Output #2
image: Ima #8 average Image
=stark: Integer Floak
end: Integer . 313% - + Int value rygoar Qutput #3
3155 = + Int value
¥ output #1 ¥ Outpub #2 ¥ Qutput #3
File File File
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NODE EDITOR

¥ Mode edikor

¥ Mode Liskt

fits_to_3d_image
make_planesd
Path
extrackt_wave

Roi
slice_3d_to_2d
open_fikts

Cukpuk #1

Cubtpub #2

¥ Active Node

#1 Path:

Constant wariable of type ‘Path’

Add node

open_fi1kE=s

http://aflak.jp

w' Show connec tion names. Scroll with Cerl+Left Mouse Button. Impork Exporkt " Show grid
Double-click LMB on sloks to remove their links.
Path

Fhome/mal ik/workspace/labsaflak/data/manga-7443-12703-LINCUBE. fits

* cdrom

fik=s_ko_3d_image
=lice_3d_ko_2d

nake_planesd
exkbrackE_wawve

linear_compo=siktion_1d
linear_composiktion_2d

nake_floaks
DukbEpuk node
Input node:
Inpukt node:
“Inpukt node:
Input node:
Inpukt node:

Input node:
Inpukt node:

* data
= dew
¥ home
=malik
= lib
= lib32
= lib&4g
Inkeger pave
Floakt
Floaktcz
Floakt3
Roi
Skr
Pakth

Pakth

CuE oubput #1
Imagesd exl:r‘-act_w‘a\'e_mag/.

O 1

%Y

itsy fiks_to_3d_image

F
Pa open_fikts ‘L/s-

=lice_3d_to_2d

Image
Imagesd

MapzdTo3dCoords

Float3 / make_plane3d
Float3_ 1808.8 @.888 8. 8881 3 floakts value
Float3, 0.088 1.8908 8. 88813 floats value dTo3dCoords

Integer ©.68008 0.000 1,000 3 floasts value
Integer 78 - + Inkt walue
7a = =+ Inkt wvalue

Qutd output #2

New nodes can be added from a list of nodes
Nodes can be wired together

When an output node is created, a corresponding
output window opens x
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IMPORT / EXPORT OF NODE PROGRAM ~ http://aflak.jp

~l+Lefkt Mouse Bubtkon. Irmpork Expork W' Show grid
links,

anga-7443-12703-LINCUBE. fiks

-  Export and import with ad hoc format

Fakth

Question
- Any kind of VO st

= ”F‘ki*ﬂdﬂ@‘ﬁ;\-fo rmati

Image
Map2dTo3dCoords

Out o output #1
a1 Efﬁ?“fﬁi‘?‘"”/
: .

Outloutput #2

Float3z make_planse3d
Floakt3 1868.8 @.888 8. 8881 3 floats value

Float3 . 8.80838 1.8688 8. 88801 3 floats wvalue dTo3dCoords
Integer B.880 8,808 1,80813 floats value
— - - _ - = s = e —
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SAVE OUTPUT AS FITS FILE CONTAINING
END-TO-END LINEAGE OF HOW THE DATA WAS CREATED

. Question
I Any kind of

N “standard”

procedure

for recording
data provenance?

Embed node graph
into FITS header



CASE STUDY: EXTRACTION OF EQUIVALENT WIDTH

¥ hode editor

o Show connection names.  Scrall with Ctrl+LME or AlL+LMB. Import |Export o Show grid
¥ node List
Press Delete or Backspace key to remove selected nodes
#1 Path
#2 open_fits

#3 Fits_to_image image: Imagegift2 extractuave = Sukloutput 4
#4 average (=3 #17 Floak Toig M e

#5 average 3134, 608 Float value

Image, #8 creste_squivalent_width

Whole image ilan:
image: Image_#11 convert_to_lagscale

#6 average 2 open tits at

#7 linear_composition path: Pathg = pLits #16 Float max: F1 at‘mﬂm Float value e :Dai UL CTD Float valudBl208uEgoutpuE #3
vmin: Floa sat yalug IR

5 e il i - 3154. 008 Float value is_emission: Bl 19008000800, 600  Float value uil

+#9 ratio_from bands Filc=h #3 fits_to_image " el veilee v_max: plaat

#10 image_min_max

hdu_idx: Integer,
#11 convert_to_logscale ]

start:

4
#12 extract_wave extension: stry 9 M ot value a4 3134 <4 Ink value image; Insbe 10 TMegeinnoxes
~ FLUX String value e
#15 Float 3154 = s Int value
#14 Float s 5
#15 Float 5 Flagke
#16 Float
5 Flots 3999, 000 Float value #7 Tinear_composition Qutdoutput #2
#15 Float 3099 = 4 Int value
#16 Float oF
Output #1 3119 + Int value
output #2 5119, 008 Float value 0,533 Float value
Output #3 467 Float valus
Critpuls & #13 Float loar  (mage: Imade ¥S averags
¥ fctive Made 3174, 088 Flost valus  STomes—lamegery
end: Integer, 3174 = [+ Int value ploat
#3 Fits_to_image 1
Extract dataset from FITS #14 Float Mﬁﬁﬂ =% It value
fi1
L 3134, 800 Floak value
¥ output #1 ¥ output #3
‘“ pu ¥ output #2 = b
ile
F‘7: o rile
74
. .
o7 555 o b
so- - 62 gl H
52 [2:C8 sz H B
q ]
44 B2 44 i
o l 15 o N
30- ‘3,81 o 10,68
22 BB 22- -0.51
15- -1.91 15- -8.34
- -0.95 i -0.17
% v 45 oz s @ A s s e 78 o % 345 @ wm @ 4w s e 7 <}
¥ output #4
File
759505~
3099 5119 3134 3154 3174 3194
6613, 67+
5632, 28+
4650, 99-
7 sses 52
A
" 1708, 75+
5o ge— N
-256, 02+
-1237. 48
2218 Bfjap 3055 3087 3t1e 3132 155 3177 3200 3222 3245 325




DOUBLE-FEEDBACK BETWEEN NODE EDITOR’S
VARIABLES AND VISUALIZATION OUTPUT

Fits_to_3d_image

Hir L OPEN. flL}_L;._/-_

conEk

fhomes/mal ikfworks String value

Image =lice_3d_to_zd S b CuEpuE CubpuETdLZ)
MapZdTo3dCoords
r make_plans3d
Float ¥ ook F ¢ malke_f1oae3 -F . I
= . - . 188. 68 0. 958 8. 828 3 ocats walue
B B B O ALECE SOl Flaak, B, BRBEMNE Flask wvalus S BT N & 1ot Lo -
Floar, B, BEEEGE Floak walus —— 11— oo (e T LTl
0. AERAGR Float walus - - Faks walue
Imteger  ©4 — = Int walus
T4 - = Int walus
T
W outputidiz) ts:r_; tputldidl
- -5, 83 |I| c
:
Output window #2 : Output window #1
| Ja81-
7 8, 1% |
2515
.
s E 8. 48 |
L 24z
5F L B, 62 194
.
.
13- a.8
L
L F71
ar 1.85
] 1. 2e -1
- 1.47
3881
3273
1% 1. 6%
T 1.98
l-hJ r 1% 22 =] r a4 52 59 &3 L 32
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SELECTING REGION OF INTEREST http://faflak.jp

¥ outputld(z)
73- a°°
1 B

- |
T select ROI from pixel by pixel

il e B ol nE ——— W
W N o
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QUERY DATA REPOSITORIES USING VO STANDARDS

¥ node editar

¥ Node List

download_fits
sia_guery
fits_to_image
access_url
Float2

Qutpub #z
Qutpuk #1
Oubpub #3

¥ Active Node
#5 sia_query:

Query FITS files from a dakabase using Simple Image
Access protocol,

¥ Oubpub #3

Save data

"http://dc. zah. uni-heidelberg. de/getproduct/rosaty/image_data/rda_1/us900176p-1_ni_pl_r2 f2Z_pl/rp900176301_mex. fits. gz"

+" Show connection names. Scroll with CErl+LMB or Alt+LMB,
Press Deleke or Backspace key ko remove selected nodes.

service! SiaService t sla_gquery

Float2 pos: Floakz, GAWO ¥ Service

JEloasz Posi Floatzy

161,020 -59.680 2 floats value

¥ Output #2

Zave data

¥ Primary HDU
SIMPLE

BITPIX
MAXIS
MAXIS1
MAXISZ
EXTEND
COMTENT
ORIGIN
DATE
TELESCOP
INSTRLME
©BE_MODE
IRAFNAME
MIDREF I
MIDREFF
ZERODATE
ZEROTIME
RDF_VERS
RDF_DATE
PROC_Sv'S
PROCDATE
CHECKSLM
DATASLM
REVISION
FILTER
OBIECT
RA_NOM
DEC_MNOM
ROLL_MGM

table: WoTable, access_url
W

Integer

51z

True

EXPOSURE MAP

USREDC

31/12/96

ROSAT

PSPCE

POINTING
rp90017Ea01_mex. imh
45043

8. 79745370370074E-1
a1/86/90

21:86:50

3.6

11-AUG-1996

SASST_B

31-DEC-1996 14:51:05
Kd62Md31Kd31Kd31
lgo8o616l6161616

z

NOME

CARIMA NEBULA
1.6126E2

-5.968E1

1.579594E2

url: skpgdownload_fits

- + Int value

Eooutput #3

¥ Qukpuk #1

Save data

-60,

-60,

-59,

=3,

=3,

T

75-

11-

162,11 161,90 16468

String value

du_idx:
extension:

Oubpub #2

164’ 47

161, 26

164,84 160,63

Integer

fits_to_image

Strg?

160,62 160,40

Import

Export

+ show grid

plinage _OUt output #1

+ Int value

String value

160.19

w7, 00

429490, 30

-ﬁla. ]
ZE6S,

-22936. 90

-19660, 20

16383, 50

-131@6. &0

-9338, 18

-6553, 48

-3276. 70

-0, 08



USE CASES

* Analysis that requires gradual and manual
fiddling with many parameters

aflak aims at putting the astronomer in the loop

* Denoising, preprocessing?



WORKFLOW: ASTRONOMER IN THE LOOP

Edit query and chage
loaded dat

Issue request Load FITS

Que :> Astronomical data dataset Execute
Y repositories
File Path | ——— > Local filesystem

Open file

Edit visual
program




PRIMITIVES http://aflak.jp

A set of algorithms applying transformations on
datasets

New nodes can be created

by combination of existing nodes (macro)

by direct implementation (currently Rust only,
but C or Python solutions are explored) ..
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FITS AND VO LIBRARY IN RUST: FITRS / VO

https://github.com/malikolivier/ffitrs

crateS-iO Q Click or press 'S' to search...

% Rust Package Registry

Browse All Crates Docs v Log in with GitHub

® fitrs 0.3.1

Homepage Documentation Repository Dependent crates

Last Updated
Cargo.tom| [ s gSRER © IC I B @_ a day ago

33.42 kB

FITRS

build \m crates.io [V0.3.1" § docs  0.3.1 Authors



https://github.com/malikolivier/fitrs
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FUTURE WORK

* https://github.com/aflak-vis/aflak/issues
* Batch processing

* Full macro support (Sit back! Writing the code as we speak, will be relea:
very soon!)

e Full WCS support . Currently only partial and most probably buggy suppc
is implemented.

* VO standards for communication with Aladin / Topcat / etc.

* Node primitives implementable in languages other than Rust (e.g. Pytho
C)

* Have more primitives included by default
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ONE (TWO) ~COMMAND INSTALL! http://aflak.ip

e Currently supported OSes:
* Debian 9.X
 Ubuntu 18.04
* macOS

e Windows

 Run on normal laptop. RAM requirements depend on the open
datasets. 4GB or more is advised. A wide screen (2K or more) is better.

* Bug report / Feature requests / Comment / Anything
https://github.com/aflak-vis/aflak/issues/
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