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Powered by Cosylab

Cancer therapy systems / Complex medical devices / Particle accelerators /
Large telescopes / Fusion reactors / Space industry
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Participation in OMC ART in 2024-2025

» 2 FTEs within Cream Team - OMC
» Work on CSP.LMC and PSS.LMC

» Focus of work
Support for AAO.5 integration and testing

Implementation of functionality for AA1 and beyond
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Pl Planning in Einhoven, Netherlands, March 2025
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Central Signal Processor Internal Structure
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PST and CBF Integration in Low telescope

P Observing mode: PULSAR_TIMING (PST processing mode: VOLTAGE_RECORDER

Central Signal Processor (CSP)

LMC

low-pstbeam/01/availableDiskSpace: 6090787799040 Byles

low-pst/beam/01/availableRecordingTime: 31536000 Seconds
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Scaling up tests in Low

P KR1: CSP.LMC can run a scan with multiple observation modes on a single subarray
P KR2: CSP.LMC can assign multiple PST beams to same subarray

P KR3: CSP.LMC assignment of a PST Beam fails if the beam is already assigned to another
subarray.

P KR4: CSP.LMC tests the ability to run scans on multiple subarrays (up to 16) simultaneously

» KR5: CSP.LMC behavior under a large number (more than 50) of incoming commands on a
subarray is tested

P KR6: Determine if CSP.LMC is able to run a large number of consecutive scans (more than 50)
without requiring a system restart, while maintaining stable resource allocation and configuration.
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Integration status

P Supported observing modes

Observing Mode MID Telescope LOW Telescope

IMAGING/CORRELATION

PST PULSAR_TIMING \/ ! \/
CBF + PST CORR+PULSAR_TIMING X v/
PSS PULSAR_SEARCH X v
CBF + PSS CORR+PULSAR_SEARCH X Vv
CBF + PST + PSS CORR+PSS+PST X X
P Supported devices

# of subarrays 1 4

# of PST beams 1 4
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Multiple observing modes

Observing Mode MID Telescepe LOW Telescope

CBF IMAGING/CORRELATION

PST PULSAR_TIMING

CBF + PST CORR+PULSAR_TIMING

PSS PULSAR_SEARCH

CBF + PSS CORR+PULSAR_SEARCH
Cucumber CBF + PST + PSS CORR+PSS+PST

Background:
# Define input files
Given input file for AssignResources set: "AssignResources CBF_PST.json” (connection with PstBeam8l)
And input file for Configure set: "Configure CBF_PST_VR.json” (configure for VR CBF and PstBeamdl)
And input file for Scan set: “"Scan_CBF.json” (set a scan id)
# Turn ON PstBeam@l from CspController
And CspController has turned ON PstBeam®l

XX XX <
X L KL«

Scenario Qutline: CSP.LMC Subarray successfully executes a Scan with multiple obsmodes
Given input file for Configure set: "Configure_CBF_PST_multiobsmode.json” (configure multi obsmodes)
And CspSubarray<sub_id> has been configured with PstBeam®l
And CspSubarray<sub_id» ObsState is READY
When Scan command is executed WITH SUCCESS on CspSubarray<sub_id:>
Then CspSubarray<sub_id» ObsState is SCANNING
And CspSubarray<sub_id> ObsMode is (IMAGING, PULSAR_TIMING)
And CbfSubarray<sub_id» ObsState is SCANNING
And PstBeam@l ObsState is SCANNING

Examples:

| sub_id |
| o1 |
| ez |



Parallel

A TestSteps @

Action

Deploy Low CSP.LMC with real Low CBF and PST.

scans on multiple subarrays

Data

Resources:

Number of CSP Subarrays: 4
Number of CBF Subarrays: 4
Number of PST beams: 2

® Devices Dashboards Synoptics " & Edit

-SKA

Low CSP Overview

Low CSP Overview

€ CosYLAB

LMC

Device state adminmode

low-csp/control/0 ONLINE
low-csp/subarray/01 ONLINE
low-csp/subarray/e2 ONLINE
low-csp/subarray/03 ONLINE

low-csp/subarray/04 ONLINE

healthstate
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

obsstate

SCANNING
SCANNING
SCANNING
SCANNING

Expected Result

Deployment successful, all devices are initialized and ready to accept
commands.

state adminmode

[on} ONLINE oK
@ ONLINE oK

Actual Result ¥

Comment B} @ Defects

o @ Evidence @ (1) (@
Data
Subarray 1 _CBF_PST_ json

Subarray 2 AssignResources_CBF json with subarray id modified to 2.
Subarray 3: AssignResources_CBF json with subarray_id modified to 3.

Subarray 4: AssignResources_CBF json with subarray_id modified ta 4.

Step State . PASS

Expected Result

Subarray 1 goes from EMPTY to IDLE.
Subarray 2 goes from EMPTY to IDLE.
Subarray 3 goes from EMPTY to IDLE.

Subarray 4 goes from EMPTY to IDLE.

Action

Configure resources on Subarrays.

Actual Result ¥ Comment B (B Defects

Action
Attachments @ (1)

Start scan on Subarrays.

© @

Evidence @ 2) (@

Data

Subarray 1: Configure_CBF_PST_multibeams json

Subarray 2 Configure_CBF json with subarray.id modified to 2.
Subarray 3: Configure_CBF.json with subarray.id modified to 3,

Subarray 4: Configure_CBF json with subarray_id modified to 4.

(0 @ Fvidence © (2) @

Data

Subarray 1: Scan_CBF json

Subarray 2: Scan_CBF json with subarray_id modified to 2.
Subarray 3: Scan_CBF json with subarray_id modified to 3.
Subarray 4: Scan_CBF json with subarray_id modified 1o 4.

Step State . PASS

Expected Result

Subarray 1 goes from IDLE to READY.
Subarray 2 goes from IDLE to READY.
Subarray 3 goes from IDLE to READY.

Subarray 4 goes from IDLE to READY.

Step State . PASS

Expected Result

Subarray 1 goes from READY to SCANNING.
Subarray 2 goes fram READY to SCANNING
Subarray 3 goes fram READY to SCANNING.
Subarray 4 goes from READY 1o SCANNING.

Comment B @ Defects

Action

Attachments & (2)

Assign resources on Subarrays.

In assignment of resources CBF section is empty, we are only

assigning the PST beams to subarrays if they are used.

Actual Result ¥ Comment B (@ Defects

@ Evidence @ 2) ()

Step State [JJJ] PASS 10

healthstate

obsstate
SCANNING

SCANNING

CBF

Device state  adminmode healthstate obsstate
low-cbf/control/e @ ONLINE UNKNOWN 5%
low-cbf/subarray/e1 n ONLINE UNKNOWN SCANNING
low-cbf/subarray/e2 ONLINE UNKNOWN SCANNING
low-cbf/subarray/e3 oN] ONLINE UNKNOWN SCANNING
Llow-cbf/subarray/e4 [ON] ONLINE UNKNOWN SCANNING
Pause Data wdalo] Show Event Viow]
« |ow-pstioeam/01/obsstke
—a— |ow-cbffsubarray/01 /obsstate
—e— low-csp/subarray/01/obsstate
READY.
ONFIGURING
IDLE
1360 13950 1400 130 1440 1460

Time ()




Multiple PST beams (Low
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Central Signal Processor (CSP)

Subarray 1

Subarray 2
Subarray 3

Subarray 4

Subarray 1

Subarray 2

Subarray 3

Subarray 4
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Cucumber B Dataset

Background:

# Define input files

Given input file for AssignResources set: "AssignResources CBF_PST_multibeams.json” (connection with multi
And input file for Configure set: "Configure_CBF_PST_multibeams.jsen” (configure for VR CBF and multi PstBe
And input file for Scan set: "Scan_CBF.json” (set a scan id)

# Turn ON PstBeams from CspController
And CspController has turned ON PstBeam@l
And CspController has turned ON PstBeam@2

Scenario Outline: CSP.LMC Subarray is successfully configured (with PST Beam [@1,82]) and transition to READY

Given CspSubarray<sub_id> has assigned PstBeams "81,82" and ObsState IDLE

When Configure command is executed WITH SUCCESS on CspSubarray<sub_id»

Then CspSubarray<sub_id> ObsState is READY

And CbfSubarray<sub_id> ObsState is READY

And CspSubarray<sub_id> configurationID is "sbi-mvpe1-28286325-88881-science A"
And CspSubarray<sub_id> ObsMode is (PULSAR_TIMING)

And PstBeam@l ObsState is READY

And PstBeam@2 ObsState is READY

Examples:

| sub_id |
| e1 |
| e2 |




Consecutive scans

—SKA

Low CSP Overview

Low CSP Subarrays Low CBF Processor Low CSP Control Panel

LMC

Device state adminmode healthstate obsstate
low-csp/control/e m ONLINE UNKNOWN
low-csp/subarray/e1 m ONLINE UNKNOWN EMPTY
low-csp/subarray/02 m ONLINE UNKNOWN READY
low-csp/subarray/e3 m ONLINE UNKNOWN SCANNING
low-csp/subarray/04 [ON] ONLINE UNKNOWN EMPTY
PST

Device state adminmode healthstate obsstate
low-pst/beam/62 fon} ONLINE oK IDLE
low-pst/beam/01 m ONLINE 0K READY

IPython: /app

Tabs Help

IPython: /app
ITERATION 51
Issue AssignResource
Start wait for obsstate to be IDLE at time Mon May 19

Condition verified on attribute sub obsstate at time:
Issue Configure
Condition verified on attribute sub obsstate at time:
Condition verified on attribute sub obsstate at time:
Sleep before ending the Scan for 1.8 sec

pndition verified on attribute sub obsstate at time:

14:00:27 2025

Mon May 19 14:00:28 2025

Mon May 19 14:00:30 2025
Mon May 19 14:00:31 2025

Mon May 19 14:00:33 2025

CBF
Device state adminmode healthstate obsstate
low-cbf/control/e m ONLINE UNKNOWN
Llow-cbf/subarray/e1 on} ONLINE UNKNOWN EMPTY
Llow-cbf/subarray/e2 on} ONLINE UNKNOWN READY
low-chf/subarray/03 [ON] ONLINE UNKNOWN SCANNING
low-chf/subarray/04 [ON] ONLINE UNKNOWN EMPTY
Pause Data updale| Show Event View
Q
—=— |ow-pst/beam/01/obsstate
—=— low-cbf/subarray/02/obsstate
—e— low-csp/subarray/02/obsstate
SCANNING - — - — q
READY b W L !
‘ONFIGURING
IDLE r . . - - - "
IESOURCING s
EMPTY. i
1080 2000 2020 2040 2060 2080
Time (s)
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Consecutive scans

—SKA

Low CSP Overview

Pause Data update | Show Event View |

—a— low-pst/beam/01/obsstate
~—a— low-cbf/subarray/02/obsstate
—a— low-csp/subarray/02/obsstate

LMC

Device state adminmode healthstate obsstate
low-csp/control/e m ONLINE UNKNOWN
low-csp/subarray/e1 m ONLINE UNKNOWN EMPTY
low-csp/subarray/02 m ONLINE UNKNOWN READY
low-csp/subarray/e3 m ONLINE UNKNOWN SCANNING
low-csp/subarray/04 [ON] ONLINE UNKNOWN EMPTY
PST

Device state adminmode healthstate obsstate
low-pst/beam/62 fon} ONLINE oK IDLE
low-pst/beam/01 W ONLINE 0K READY

IPython: /app
Edit

IPython: /app
ITERATION 51

Issue AssignResource
Start wait for obsstate to be IDLE at time Mon May 19

Condition verified on attribute sub obsstate at time:
Issue Configure
Condition verified on attribute sub obsstate at time:
Condition verified on attribute sub obsstate at time:
Sleep before ending the Scan for 1.8 sec

pndition verified on attribute sub obsstate at time:

14:00:27 2025

Mon May 19 14:00:28 2025

Mon May 19 14:00:30 2025
Mon May 19 14:00:31 2025

Mon May 19 14:00:33 2025

RESTARTING

FAULT

RESETTING

CBF ABORTED

ABORTING
SCANNING
( READY

( ‘ONFIGURING

Device state H
low-cbf/control/e

low-cbf/subarray/e1

IDLE

low-cbf/subarray/e2
RESOURCING

€ CosYLAB

low-cbf/subarray/e3 ( EMPTY
low-cbf/subarray/04 ( 500 520 540 560 580 600
Time (s)
Pause Data updateJ Show Event View
Q i
—=— |ow-pst/beam/01/obsstate
—=— low-cbf/subarray/02/obsstate
—e— low-csp/subarray/02/obsstate
SCANNING - — — - r]
READY b b L L
‘ONFIGURING
IDLE » 4 - . . . . -
RESOURCING ~
EMPTY ¥ 4
==
1980 2000 2020 2040 2060 2080
Time (s)
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Other work

P Telescope Model and configuration managment in collaboration with TMC and OSO

P Implementation of PSS.LMC Observatory Science
Operations (0SO)

Cheetah Control Device, PSS Subarray, PSS Controller I

P Monitoring functionalities _

P Extension of internal testing capabilities, data collection

Central Signal Processor
(CSP)

Local Monitoring & Control

Correlator & Pulsar
Beamformer Search

Pulsar

VLBl Timing
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Advancing humanity. Engineering remarkable.

Thank you.

Ivana Novak

lvana.novak@cosylab.com
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