ADC®DScience Platform
(7 7TV T—> 3 ViR

ANESAIY NG
2025/4/17

FAAB RN ZICEAT ZRMY VYRITLA 7O Z A



ADC-HSC®Science Platform
(7 7VT—> 3 VR)
=P/
'Science Platform & (&1 DBIJICHSC SSPICDWT

Science Platform & (&

Science Platform®D = K)oz 7 - 1> 77 CROFZIEE AFEK)



Hyper Suprime-Cam (HSC)
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@ hsc-release.mtk.nao.ac.jp/das_search/pdr3/

DAS Search Form (PDR3)

: field map ~ |}
:Region, Date, &c. g

! Region...
Date —
i Filter —
i Tract —

E New block

i all
‘ frames
coadds

i 4 Release PDR3

|| U/DEEP (pdr3_dud_rev)
|| U/DEEP (pdr3_dud [old])
|| WIDE (pdr3_wide)

Search

Fill in the above form and click “search”.




SQL IC & B KAEIEER

@ hsc-release.mtk.nao.ac.jp/datasearch/catalog_jobs

ssmr jume @ weswee ey owwavs  mesv  sovessy Prveswm: Avenemcocwes

ic config json config all jobs sample queries

Iname: catalog-job 2025-04-15
Irelease: PDR3 Citus columnar (fast/ experimental) B} Guess release from your SQL

SQL: Press ctrl-enter to pri
SELECT
2 object_id
3 , ra
4 dec
i_kronflux_mag
i_kronflux_magerr
y_kronflux mag
: y_kronflux magerr
9 , i_kronflux mag - y_kronflux mag AS i_y
10 FROM
1 pdr3_dud_rev.forced
JOIN pdr3_dud_rev.forced2 USING (object_id)
WHERE
isprimary
AND boxSearch(coord, 34.0, 36.0, -5.0, -4.5)
/* is equivalent to
ra BETWEEN 34.0 AND 36.0
AND dec BETWEEN -5.0 AND -4.5
but boxSearch() is much faster
*/
AND i_kronflux_flux > mag_to_flux(25.5)
/* is almost (*note) equivalent to
i_kronflux_mag < 25.5
but 'flux > mag_to_flux(constant)' is slightly efficient.
(*note: "almost" equivalent except for NaN cases)

*/
LIMIT 10
i
lexample: - B function list table list
. include SQL in CSV
. syntax check before enqueueing
If you encounter an error "ERROR: canceling statement due to statement timeout” on engueueing, please uncheck this.
. csv O csv.gz sqlite3 fits

estimate query time show the estimated query time and the guery plan. What is this? (experimental)

preview (timeout: 10 seconds) enqueue  (til ut: 6 hours / output t: 10 GB)

10 records found.

object_id ra dec i_kronflux_mag i_kronflux magerr y_kronflux_mag y_kronflux magerr iy
37484571889013395/34.92183090781416 |-4.9414931394618264/24.355623 0.031028163 23.698019 0.06213088 0.6576042
37484576183945387 34.90700964484495 | -4.886137160417928 25.289902 0.10369678 24.81827 0.24527943 0.471632
37484571889010235/34.88547161757504 |-4.964865895445099 |25.062923 0.044685394 24.506098 0.0989095 0.55682564
37484576183968543 34.88819339101568 |-4.866844742911253 |21.383741 0.002041782 21.349575 0.007306132 0.034166336
3748457188901197934.92902775635888 |-4.952328160490618 23.573505 0.014584216 23.356321 0.044249568 0.21718407
37484571889012854 34.90957704485958 |-4.942423462174566 |24.83781 0.05341343 24.334763 0.12568435 0.50304794
37484576183972156 34.92752962129433 |-4.837081977240693 |24.897156 0.042264488 25.161787 0.2015411 -0.26463127
37484580478914210(34.87791448303711 | -4.6656849459604555/25.464725 0.13677698 25.054802 0.35004207 0.40992355
37484576183979272 34.892485264253644|-4.775055766641277 |24.761703 0.034669276 24.983252 0.15789713 -0.22154808

37484576183980570 34.948557795143245/-4.763768705737976 |25.20996 0.043162633 24.82912 0.11510422 0.3808403 ),



sQL

release: “pdr3 7 rerun: “pdr3_wide *

SELECT
object_id
,ra
1dec
+1i_cmodel_mag
+Y_cmodel_mag
FROM

Srerun.forced
WHERE

$coord_in_selection_box

AND isprimary
LIMIT 5000

Keybinds

I —

y_cmodel_mag 26.613632

as h

R 12— —(hscMap

mtk.nao.ac.jp/hscMap-pdr3/app/#/?_=%7B%22view%22%3A%7B%22a%22%> 2
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© hsc-release.mtk.nao.ac.jp/das_cutout/pdr3/

picker (PDR2), or PSF picker (PDR3).
There are two ways to specify a rectangular region you want:

« Specify two diagonal corners
« Specify center & size

Or you can upload a list of coordinates to get them all:
« Upload a list of coordinates

Read the manual for usage in detail.

Two diagonal corners

Cut out a rectangle that is defined by two diagonal corners: (ra;, dec¢) and (ra, dec,).

(raq, decq)
Cutout rect.
(ray, decy)
raq: decy:
rap: dec,:
file type: coadd @ image® | mask | variance  (Unlayered )
filter: i 2] Permit no-data area
tract: rerun: select... e
( )

help?

| Center & size
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% Not Secure — 133.40.210.132/portal/#/login

Science Platform (MicroK8s)

Login




JupyterLab

Web7 20U NS5 TP A TESPython (lBE) DETRIE
Web” 2 7 h 5 70X TE 3Shell
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% Not Secure — 133.40.210.132/portal/

Science Platform (MicroK8s)  Schema Browser Test User
_— .

My Pods

Storage

102.40 MiB / 1.00 GiB
—

Refresh y Set Quota

File Access

Nextcloud

Username Password




1 PFSS.. & Cover... akeyno... zm Scree... N/ ADC... 1 PFSS.. N| PFS S... B hscpfs.mtk.nao.ac.jpfjupy @ 2

File Edit View Run Kernel Tabs Settings Help

c [Z Launcher

I Filter files by name Q

Y, [P Notebook
Name Modified

B releases 12mo ago ﬁ

B8 sample-noteboo... 19d ago

@8 Sync Example 2d ago

M image.png 11mo ago
® (W] PFS_EDR2_getti... 6mo ago
[M] Untitled.ipynb 11mo ago
[A] Untitled1.ipynb 12mo ago
[M] Untitled2.ipynb 12mo ago

[®] Untitled3.ipynb 11mo ago ﬁ

[M] Untitled4.ipynb 11mo ago
PFS

Other
Wie| =

Terminal Text File Markdown File Python File Show
Contextual Help

Launcher 0 Q




B 133.40.210.132/mypods/test/hsc-data/8888/lab — Not Secure &

;V. File Edit View Run Kernel Tabs Settings Help

[ + Cc Y [4 Launcher T %
-/
o Name - Modified o
[E Notebook
B Desktop 19d ago
= B Documents 19d ago
8 Downloads 19d ago P
* I filebrowser 19d ago
B Music 19d ago Python 3
(ipykernel)
B myproject 11d ago
B pgdata 17d ago
B Pictures 19d ago Console
B Public 19d ago
B Templates 19d ago
8 Videos 19d ago p
[ cutout-i-9571-s2... 11d ago
& W] tutorial.ipynb now (i'?;trgr]\g’l)

Other
M@ B

Terminal Text File Markdown File Python File Show
Contextual Help

Simple 0 1 &8 Launcher [KIVAN



N’ PFS Science Pla... B hscpfs.mtk.nao.ac.jp/jupyter/user/michitaroflab/tree/sample-no: @ &

File Edit View Run Kernel Tabs Settings Help

- Py ™ Terminal 2 X | [Al hscdata.imagecutout tutori® | +
[ B+ XDO» = Cc » Markdovinv
o 2]

®8 / sample-notebooks / from hscdata import imagecutout

;= Name - Modified

Basic Usage

* [®] hscdata.psf tuto... 11mo ago

L hdul = imagecutout.getImage(216.20416023106773, -0.8893594325061295, sw='larcmin', sh='larcmin', filter='HSC-I
[® hscmap tutorial.i... 20d ago

M image.png 11mo ago smatplotlib inline

[®] Untitled.ipynb 11mo ago
from matplotlib import pyplot
import numpy

a =10
pyplot. imshow(numpy.arcsinh(a * hdul[1].data))

I v Work with lists

RA, DEC = numpy.array(list(map(float, ''"'
218.11728129591035 0.28466405829224695
217.6801206215572 0.2517119817197224
217.39367193096362 -0.03160953683512477
218.36453355794325 -0.11943676355077588
'''.split()))).reshape((-1, 2)).T

for hdul in imagecutout.getImageBulk(RA, DEC, sw='larcmin', sh='larcmin', filter='HSC-I'):
pyplot.imshow(numpy.arcsinh(a * hdulll].data))
pyplot.show()
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Not Secure — 133.40.210.132/portal/

Science Platform (MicroK8s) = Schema Browser

 Test User |
p A

My Pods

© HSCData  JupyterLab

Storage

102.40 MiB / 1.00 GiB
—_—

&Refresh ) kSet Quota )

Nextcloud

Username Password




File Edit View Go Window Help 0O 0O & A @ & © T H = 0 0

1 PES Science Pla... N PFS Science Pla... B hscpfs.mtk.nao.ac.jp/nextcloud/appsffiles/2dir- @ ¢ 2 (©) [I] -1

0o = =2
-
I Allfiles
Recent
Favorites

Shares

Shared to Circles

No files in here

Stacked_107_M
42_10....035.jpg
@& 29.6 MB used

£ Files settings




Edit View Go Window Help ; 0 B © & m# @ 8 © CH = @ 9 0

1 PFS Science Pla... N PFS Science Pla. B hscpfs.mtk.nao.ac.jp/nextcloud/appsffiles/2dir- @ ¢ 2 (©) [1] -+
o0o = 3
-
I Allfiles
Recent
Favorites

Shares

Shared to Circles

IMG_4393 - Stacked_107...

Stacked_107_M
42_10....035.jpg
€ 29.6 MB used

£ Files settings
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B 133.40.210.132/portal/ — Not Secure c®»2 N PFS Science Pla...

Science Platform (MicroK8s)  Schema Browser Test User |
, \ 4

My Pods

@ HSC Data JupyterLab Bash htop

Storage

102.40 MiB / 1.00 GiB
—_—

kRefresh J kSet Quota j

File Access

Nextcloud

Username Password




- PFS Science Pla... B 133.40.210.132/mypods/test/xpra/100C — Not Secure 2 ﬂ PFS Science Pla...

IR

@ xterm

naojspBnypod-3f05aeded230f4c2: s I




B3 133.40.210.132/portal/ — Not Secure mypodstestxpra... N PFS Science Pla...

Science Platform (MicroK8s)  Schema Browser

~ Test User

My Pods

@ HSC Data JupyterLab Bash htop

@ Xpra HTMLS client for Xpra

Storage

102.40 MiB / 1.00 GiB
—

Refresh | Set Quota
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Not Secure — 133.40.210.132/portal/

Science Platform (MicroK8s)  Schema Browser

Test User
N/

My Pods

©

HSC Data JupyterLab Bash htop

Xpra HTMLS client for Xpra

KDE KDE (with Recommended settings) KDE

Postgres Server PgAdmin psql to localhost

code-server code-server
N




B 133.40.210.132/portal/ — Not Secure

Science Platform (MicroK8s) = Schema Browser

mypodstestxpra...

Test User |
e

My Pods

©

HSC Data JupyterLab Bash htop

Xpra HTMLS client for Xpra

KDE KDE (with Recommended settings) KDE

Postgres Server PgAdmin psql to localhost

code-server code-server
N
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Postgres, pgAdmin, code-server(VSCode DWebh)/&ED 7 2w
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@eoe @ v [ PFsSciencePla... - mypodstestxpra... _ {1 PFS Science Pla.. N PFS Science Pla... (@ PFS Science Pla... mypodstestxpra.. B 133.40.210132/mypodsftest/c —NotSecure 2 () PFS Science Pla...
[EAdmin  Filev Objectv Toolsv Helpv T sOooo
ject Explorer | § BB Y6 Q [ Dashboard X Properties X SQL X Statistics X Dependencies X Dependents X Processes X S [E Welcome X m
v B Servers Activity State Configuration Logs System s MYPROJECT
+ @ Postgres _— hello.py
v = Databases (1) Database sessions M Total [l Active ll Idle  Transactions per second [l Transactions [ll Commits [ll Rollbacks README.md
+ = postgres
s @cans 2 s d
| code-server
> % Catalogs 15 3
> [ Event Triggers . L, Editing evolved
> % Extensions |
> = Foreign Data Wrapp: 08 ! Start Next Up
> €3 Languages 0 ; o
> & Publications h Deploy code-server for your team
~ Tuplesin [l Inserts [l Updates [ll Deletes  Tuples out [l Fetched [l Returned ~ Block 1/O [l Reads [l Hits . i) e
+ 9 Schemas (1) r Provi re development environments
o 100 150 on your |nfrastruclure with Coder.
v & public Repo:
2 _ N Coder is a self-service portal which provisions
> B Aggregates 75 750 o via Terraform—Linux, macOS, Windows, x86,
> AL Collations _ ARM, and, of course, Kubernetes based
> @ Domains 50 500 infrastructure.
iy 50 Recent
> [& FTs Configurat 25 250 Get started >
[home
> [l FTS Dictionarie A
0 — 0 - 0 \ Jhome Templates
> Aa FTS Parsers
> [ FTS Templates OUTLINE Pars—
> [ Foreign Tables —
> {) Functions
> [ Materialized Vi Walkthrough
> @ Operators *
» ) Procedures Get Started with VS Code for the Web
TIMELINE
> 13 Sequences code-server is being accessed in an insecure context. Web
> [ Tables views, the clipboard, and other functionality may not work as
> 43 Trigger Functic expected.
> Types
Iunderstand
> Views
> ") Subscriptions




QuickDB
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QuickDB/Color-Color Diagram

import numpy B ™MV & F W

+

def map(patch):
where = phtch('forced.i.extendedness_value') < 0.5
patch = patch[where]
r = patch('forced.r.psfflux_instmag')
g = patch('forced.g.psfflux_instmag')
i = patch('forced.i.psfflux_instmag')
return numpy.histogram2d(
g-r,
r-i,
range=((-0.5, 2), (-0.5, 4)),
bins=(200, 400)

)

def reduce(a, b):
a_hist, a_xbins, a_ybins
b_hist, b_xbins, b_ybinx
# a_xbins, b_xbinsiZ[EU
# a_ybins, b_ybinsit[alL
return a_hist + b_hist, a_xbins, a_ybins

%time res = api.mapreduce(map, reduce)

hist, xedges, yedges = res
pyplot. imshow(numpy.log(1l + hist.T), origin='lower', extent=(xedges[0], xedges[-1], yedges[@], yedges[-1]))

PDR3 Wide D &R AN 5 £k D KKk 3% A TColor-Color Diagram’ 1E %




Color-Color Diagram of Star-like Objects(, Not Galaxies)

map, reduce Interface

numpy.histogram2d returns the histogram, the edges of the bins for x, and the edges of the bins for y.

import numpy NN R X

def map(patch):
where = patch('forced.i.extendedness_value') < 0.5
patch = patch[where]|
r patch('forced.r.psfflux_instmag')

g = patch('forced.g.psfflux_instmag')
i = patch('forced.i.psfflux_instmag')
return numpy.histogram2d(

g-r,

r-i,

range=((-0.5, 2), (-0.5, 4)),
bins=(200, 400)
)

def reduce(a, b):
a_hist, a_xbins, a_ybins
b_hist, b_xbins, b_ybinx
# a_xbins, b_xbinsit[EU
# a_ybins, b_ybinsiZ[EU
return a_hist + b_hist, a_xbins, a_ybins

nn
o

%time res = api.mapreduce(map, reduce)

hist, xedges, yedges = res
pyplot. imshow(numpy.log(1l + hist.T), origin='lower', extent=(xedges[0], xedges[-1], yedges[0], yedges[-1]))

Search for pairs of similar colors

This process is practically difficult to perform using SQL.

In such cases, the ability for users to directly execute Python code on the database offers a significant advantage.




QuickDB/AE L DI EDKRAARD R Z#IET

import scipy.spatial

from functools import reduce
tol_mag = 0.25

match_rad = 2 # arcsec
columns = "'
sdsscentroid_flag
pixelflags_edge
pixelflags_interpolatedcenter
pixelflags_saturatedcenter
pixelflags_crcenter
pixelflags_bad

cmodel_flag

'truosplit()

def gen_pairs(xyz, r: float=1):
tree = scipy.spatial.cKDTree(xyz.T)
for i, pairs in enumerate(tree.query_ball_tree(tree, numpy.deg2rad(r / 3600.))):
for j in pairs:
if i < j:
yield i, j

o
[
-

map (patch):
clean = reduce( [ W W, P T T WY W
lambda a, b: a & b,
(patch(f'forced.{f}.{c}') == 0 for f in 'gri' for c in columns),
patch('forced.isprimary') & (patch('forced.i.psfflux_instmag') < 23),
)
patch = patch[clean]

if patch.size == 0:
return
xyz = patch('forced.coord')
pairs = numpy.array(list(gen_pairs(xyz, match_rad)))
if len(pairs) == 0:
return

a_ind, b_ind = pairs.T

patch_a = patchla_ind]
patch_b = patch[b_ind]

g_r_a = patch_a('forced.g.psfflux_instmag') - patch_a('forced.r.psfflux_instmag')
r_i_a = patch_a('forced.r.psfflux_instmag') - patch_a('forced.i.psfflux_instmag')
g_r_b = patch_b('forced.g.psfflux_instmag') - patch_b('forced.r.psfflux_instmag')
r_i_b = patch_b('forced.r.psfflux_instmag') - patch_b('forced.i.psfflux_instmag')

ok = (numpy.abs(g_r_a - g_r_b) < tol_mag) & (numpy.abs(r_i_a - r_i_b) < tol_mag)
ra_a = patch_alok]('forced.coord_ra')

dec_a = patch_alok] (' forced.coord_dec')

ra_b = patch_bl[ok]('forced.coord_ra')

dec_b = patch_b[ok]('forced.coord_dec')

return ra_a, dec_a, ra_b, dec_b

%time coords = numpy.hstack( [numpy.array(coords) for coords in api.map(map, rerun='s20a_wide')])



= Deme e pyne x [ Demaenipno g2 |

B + X

D [ » m C » Code v

# Python 3 (ipykernel) O

Search for pairs of similar colors

This process is practically difficult to perform using SQL.

In such cases, the ability for users to directly execute Python code on the database offers a significant advantage.

import numpy
import scipy.spatial

from functools import reduce
tol_mag = 0.25

match_rad = 2 # arcsec
columns = '*''
sdsscentroid_flag
pixelflags_edge
pixelflags_interpolatedcenter
pixelflags_saturatedcenter
pixelflags_crcenter
pixelflags_bad

cmodel_flag

LRSS plAE)

def gen_pairs(xyz, r: float=1):
tree = scipy.spatial.cKDTree(xyz.T)
for i, pairs in enumerate(tree.query_ball_tree(tree, numpy.deg2rad(r / 3600.))):
for j in pairs:
ok 235
yield i, j

def map(patch):
clean = reduce(
lambda a, b: a & b,
(patch(f'forced.{f}.{c}') == @ for f in 'gri' for c in columns),
patch('forced.isprimary') & (patch('forced.i.psfflux_instmag') < 23),
)
patch = patch[clean]

if patch.size == 0:
return
xyz = patch('forced.coord"')
pairs = numpy.array(list(gen_pairs(xyz, match_rad)))
if len(pairs) == 0:
return

a_ind, b_ind = pairs.T
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