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ASA training, installation, testing CCD,
testing mount & components, network
set-up, learning ASA, Andor (SDK),
searching available technologies,
constant troubleshooting

e cooperation with all observers

e admins (Krzysiek, Artur, Staszek,
Przemek)

e Ernest Lasek, Piotr Wielgorski,
Wojtek Pych




Complexity

Object Database

{odb)

Exposure time

of OCM software

challenges - boundaries

only 2 observers for 5 telescopes
operator-focused control room
remote control room (camk)

70 computers & VM's

30 systems

ASA mount (alt-az, eq), Halfman
optical CCD, NIR CCD, spectrometer
different observing programs

fully automated and fully remote
software need

existing software solutions do not meet

our needs



scope: Zbigniew Zibi Kotaczkowski @.8m Te! Controling User: observer@nadir expire 409:

oca-problems — observer@nadir: ~ — ssh mkalusz@araucaria.camk.edu.pl — 96x29

:~$ oca zb@8 dome status —-decimal
Dome : ASA Dome (ASA Dome Alpaca)
Connected: Shutter: Closed Slaved: None Slewing: False
~$ oca zb@8 dome slew 135
Currently telescope zb@8 is controlled by observer@zenith.
Do you want to take on control? [yes/nol [nol: yes
Dome slew:mg to azimuth 135.00000 Azimuth: 134.69667, Slewing: False
ir:~$ oca zbe8 dome open

[ |
™ @na ~$ oca zb@8 camera config
- (;amera config Done
gain =
u offset =
u binning = 1x1
= subframe =10 . 1
1 subexposureduration = None
readoutmode =
u
[ |
[ |
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ou: 2460276.619699 SID: (2:38:36 Ty Vo7 Aql i
o
Teescope  Dome Mout instument program Saviss 05 2 mic -
toi, textUl b li :
- /
oi, textUl, ocabox-cli ol s -
Shutdown ‘Weather Stop Emergency Stop =03 20s
‘ - i
P g s
e fully manual : | | =
H . ZB08 Mount Manual Controll e 1 x|
. UU_cet 03:37(43.3) -
. EPOCH: 2000 AIRMASS: 12 14 mean/ned1an: 496/496 rms/signa q:  133/20 j TPHE 03:47 (47.8) 7 standards, centered on TPHE B, mV be
e fully automatic e ] et ] o o wsan
TELESCOPE AZ[d]: 80295 28234 TELESCOPE ALT [d]: [57.811 4539 2808 Instrument Manual Controll o
e intuitive & user-frien e e € ' :
o = Import to MANUAL
=
DOME AZ: 79.91 SToP. MOVE FOLLOW: Sequence: WNSTANITALRITANTANT A 2T .
1 o ] = =
H H VENTILATORS:  FANS OFF SHUTTER: [oPEN 0D
normal-operations, tests & troubleshooting T
L 20231126 00:47.58.590770' ‘e type': command)
(remote-access, system-isolation) s E el R o
can ax " = ( Sequence’, started True, ‘done’ Tru
b M3; (Topo) Imager %, Fn\sz 'timestamp_utc': '2023-11-28 00:47: sumns
ROTATOR: 19.97 READ MODE: | 1MHz 1MHz - Set ‘c_type’: SEWGMQ)
L2 < St {id"‘auto_focus’, 'name’: 'Night plan’, ‘started: True, ‘done’:
15268 e B ser Auto oreser © [
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@YourFits gy YourObject  Hms |

Araucaria — -

Download ~ & Add @ m

Search Filtering dot  obstype  object objoralias ra dec date fiter  exptime instrument ~ path
search by words (T
d S Iworkjcorvus/HARPS
Q SPECTRID E_246891964

E 246801064  04:43:270480  +16:40242400 0tUTR L None 899996525  HARPS 19_safetoremove/HA

arcmin: 10.0 ] meta:objoralias equal: £_246891964

20701:42:05.410_s1¢

S Jworkfcorvus/HARPS
" QQ  SPECTRID  E_246891964 E_ 246891964  04:43:27.0480  +16:40:24.2400 » None 899.996525  HARPS 19/HARPS.2021-01-
/01 i 2 n 20701:42:05.410000 20701:42:05.410_51¢
ot % 2021-01- workfcorvus/HARPS
pozoze 12 ]
- = e % 2019-03- " Iworkfcorvus/HARPS
° FITS Indexer: Qs comann | caconoos awsszarmio | soavmsmmo T g s Mederes
. . . . Telescope
Scans entire araucaria disk space for FITS files el
Valus Q  sPECTR 246801964 £246891964 04143267840 416140285600 ot Ol oo None 1099.998072  HARPS 17_safetoremovejraw
. . . Find site where value 17723_54_23.346.1
Calculates unique digest and discovers
2019-08- Iworklcorvus/HARPS
Value Q  SPECTR E_246891964  E_246891964  04:43:267840  +16:40:28.5600 None 1099.998072  HARPS. 03-17/raw/HARPS.20

17723:64:23.345000

duplicates

value starts with: orkfeorvus/
2019-03- ecortees

Detel’m | nes InStru ment_lnde pend ent metadata - Q  SPECTRID  E 24801964  E_246601964 04143767840 160288600 S00S L None 1009998072  HARPS gl

Find instrument where

value starts with: Jworkjcorvus/HARPS

2019-03-

Q  SPECTRID  E.246801964 246891964  04:43:267840  +16:40:28.5600 None 1099.998072  HARPS 17/HARPS.2019-03-
17723 64_23.346_5

17723:64:23.345000

e FITS Database:
Stores and presents FITS files data : S

Object details

e  Object Database:
Stores and presents astronomica targets

Object list

ansts [ |

e Coverage Charts: Object list:
Plots phase coverage charts and timelines for = | Radia Veocty Digram

1 H Search
targets, based on FITS files hjd
ey | s g 2880421 -23.0064  ECL
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Q  soid 8a_ind 3138003 56742 PULS

A rAUCArl e e =
P R DJ E ET Q  BHOph BH_Oph 273.9607 120956  PULS Phased diagram
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IT Architecture Foundations

Autonomy - state of the internet connection does not affect operations
Modern solutions and technologies - no technical debt

Python language - as the programming language our group is familiar with
Container-ready Microservice architecture

Redundancy - no single point of failure thanks to distributed architecture
Local/Remote - control rooms in Observatory and CAMK

Open Source Software (MIT license). Universal software for different kinds
of observatories

e Drivers for various telescope interfaces: ASCOM, ACS (Alma Common
Software),JNDI
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OCM software development

We are finishing the first iteration of
software development, necessary to
perform observations:
e Telescope and peripheral
communications
e Night plan runner (new syntax)
e Graphical user interfaces
(GUI)
Remote operating
Observations scheduler
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Object Database

Weather
Station
Allsky
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z (ODB)

—

T
Telescope Program
Generator
(TPG)

X & 5 4
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Telescope & Instrument
Controller
(TIC)

e

Program runner

—

Logger Guider Focuser

Data Control
System (DCS)

Data Archive

(DA)

7N

T )
Cycle time
> calculator

(cTc)

-
Ocabox-cli } -
A

Telescope Operator
Interface (TOI)

A

(OCAM)

Online
reductions

-
OCA Monitor }




Visualization and preliminary data analysis

The multitude of tools allows observers to
simply and easily track simultaneous
observations and verify the collected data.
If they are occupied at observation time
reporting and communication system allow
to make “quick look” on parameters and if
needed they have more detailed and

source: pixabay specialized summary reports.
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Real-time data processing

Gives observers and data users
greater opportunities to easily control

massive amounts of data, without s o
unnecessary workload: ; : : . ; . }
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Parameters display :
Telescope pointing verification et g @
Target saturation verification ' o
Instrumental calibrated images

Photometry and light curves

(ongoing)

" Telescope: zb08

Obj: OGLE-LMC-ECL-33609

. Ra: 81.88 Dec: —67.46
© Alt: 37.71 Az: 201.57
' Type: science
- Exposure: B 55.0s 1/1

Focus: 15235
Ccd temp.: —60.4
Readout mode: 2

. Gain mode: 2

Mean: 537.4

Median: 516.0

Std: 625.4

Min: 400

Max: 64614

Utc time obs.: 06:39:03
File: zb08c_0311_77713.fits
Pointing error:

" ra: 1.4' dec: —0.0' 2D dist: 1.4'

Target max: 11148
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Machine learning and other modern analytics
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methods

Predicting Telescope Cycle Time

Scheduling observations

Automatic rating calibration and science data
Faster and more reliable calibration and
reduction methods

Use of computer vision and object analysis
other



