Dish LMC Software Development:

The role of simulators in software implementation and delivery
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SKA Telescope - Overview
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512 stat

197 fully steerable dishes

Maximum baseline 70 km

Maximum baseline 150 km

Frequency range 50 MHz - 350 MHz

Frequency range 350 MHz - 15.4 GHz
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SKA-Mid Dish

The Mid Dish system consists of the S ——
following sub-systems:

Structure
Back-up

Structure

o Dish Structure

o Single Pixel Feed (SPF)

o Single Pixel Feed Receiver (SPFRx) .~
o Local Monitoring & Control (LMC), '_ 2

Turnhead
Elevation Axis

Elevation Actuator

Front-end & Indexer Tower
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SKA-Mid Dish

DS

e Controller

e Mechnical and
electrical system:
Amplifiers, drives,
encoders & limit
switches for
azimuth, elevation
and feed indexer

e Safety and
support: Stow pin
installation ...

SPF SPFRX
e Band 1 Single e Controller &
Pixel Feed Electronics 7 Bk
e Band 2 Single e Cooling Systems
Pixel Feed (cryogenics / sk ckmi
e Band 345 Single - helium circulation) P
Pixel Feed —— e Signal Chain: Low
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SKA-Mid Dish

The Mid Dish system consists of the st S

following sub-systems: ” __
o Dish Structure oy P e
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o Single Pixel Feed Receiver (SPFRX

o Local Monitoring & Control
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Dish LMC Simulators

ska-mid-dish-dcp-hb

ska-mid-dish-simulators

ska-mid-dish-simulators

O SPF SimUIatOr o procnc SPFC simulator

o SPFRX simulator

SPFRx Simulator

DS Simulator ]
opoua
tango tango

O B 5 D C S i m u I a tO r BSDC Proxy DishManager DS Manager

o Dish Structure Controller simulato

ska-mid-dish-dcp-lib

Dish LMC Software and Simulators: Current Status



https://gitlab.com/ska-telescope/ska-mid-dish-simulators
https://gitlab.com/ska-telescope/ska-mid-dish-dcp-lib

Dish LMC Simulators

ska-mid-dish-dcp-hb

ska-mid-dish-simulators

SPF & SPFRx simulators are lightweight Python Tango
devices implementing expected outcomes with minimal

o SPF & SPFRx simulatorg = embedted benaviour

SPFRx Simulator

DS Simulator ]
opoua
tango tango

B5DC Proxy DishManager DS Manager

ska-mid-dish-dcp-lib

Dish LMC Software and Simulators: Current Status



https://gitlab.com/ska-telescope/ska-mid-dish-simulators
https://gitlab.com/ska-telescope/ska-mid-dish-dcp-lib
https://gitlab.com/ska-telescope/ska-mid-dish-simulators/-/blob/07698e3fd4cb82e14ca470990b682e06ec66a019/src/ska_mid_dish_simulators/devices/SPF.py
https://gitlab.com/ska-telescope/ska-mid-dish-simulators/-/blob/07698e3fd4cb82e14ca470990b682e06ec66a019/src/ska_mid_dish_simulators/devices/SPFRX.py

Dish LMC Simulators

ska-mid-dish-dcp-hb

ska-mid-dish-simulators

ska-mid-dish-simulators

SPFC simulator
SPFRx Simulator
/ DS Simulator ]
: : ' |I-B5DC simulator UDP server that emulates the behaviour of
This simulator replicates the device’s functionality by
. creating an internal dictionary that models the B5DC register | ..
o B5DC simulator bank F

Dish LMC Software and Simulators: Current Status
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https://gitlab.com/ska-telescope/ska-mid-dish-simulators
https://gitlab.com/ska-telescope/ska-mid-dish-dcp-lib
https://gitlab.com/ska-telescope/ska-mid-dish-dcp-lib/-/blob/7ca36809655f3b65a006e2fc8fe096d4bcac82d2/src/ska_mid_dish_dcp_lib/server/b5dc_server.py

Dish LMC Simulators

ska-mid-dish-simulators

DSC simulator implements an OPC-UA

device closely
approximating states and modes, and

motion of the dish

o Dish Structure Controller simulator

ska-mid-dish-dcp-lib

Simulator Real

_Incorrect simulator implementations, —
particularly in the DSC, have led to

improper use of the Dish LMC.

Simulators # real system — need to
balance accuracy vs. complexity
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https://gitlab.com/ska-telescope/ska-mid-dish-simulators
https://gitlab.com/ska-telescope/ska-mid-dish-dcp-lib
https://gitlab.com/ska-telescope/ska-mid-dish-simulators/-/blob/07698e3fd4cb82e14ca470990b682e06ec66a019/src/ska_mid_dish_simulators/devices/ds_opcua_server.py

Testing and Integration: Simulators

ska-mid-dish-dcp-lb aTaF=1s Yo s A=

deviceServers:

B50C simulator

S spfrxdevice: -

SPFC simulator

DownconverterLontrol

enabled: true

i s dsOpcuaSimulator: -

b enabled: true
DS Simulator }

spfdevice: -
opcus enabled: true

ska-mid-dish-dcp-1lib:

enabled: true

B5DC Proxy DishManager DS Manager

b5dcSimulator: -
enabled: true
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Testing and Integration: Hardware

spfrx:
fqdn: "SKA@@5/spfrxpu/controller”

ska-mid-dish-dcp-lib

B5DC simulator

ska-mid-dish-simulators

Downconverter£ontrol

_ ska-mid-dish-ds-manager:
| SPFC simulator

dishstructuremanager:

tango sp%aﬁ-r dsc: -
fqdns: ["opc.tcp://127.0.0.1:8080/"]

s E é ] ds_opcua_namespace: "http://somenamespace”
D5 ator

ska-mid-dish-simulators:
enabled: true
P deviceServers:

spfrxdevice:
enabled: false

tango tango
opcua

B5SDC Proxy DishManager DS Manager { D5 Controller }

dsOpcuaSimulator:
tango EHEblEd: FalSE

uonelbajul asempaey Jo) sabels buimoys auijadid JuswAo|dap s|dwexa 98g

SPFRx Controller

Slide / 13


https://gitlab.com/ska-telescope/ska-dish-lmc/-/pipelines/2042535525

Conclusion and Thanks

Simulators have been crucial in accelerating Dish LMC
development.

While they cannot fully replace real hardware validation,
their continued evolution will ensure they remain a
valuable tool for testing, regression, and future upgrades.

Thanks to the Dish LMC development team, AIV team and

dish engineers for making dish control possible!




SKA contributions

e TUBGOO04: Software Release and Integration Verification for the SKA Observatory 23 Sept 2025, 11:00

e TUBGOO0G6: Hunting for hidden bugs: dealing with test flakiness in SKA control software 23 Sept 2025, 11:30

e WEPDOOS8: SKA Telescope Control System in 2025 24 Sept 2025, 16:30

e WEPDOS57: Overview and Current Status of the SKA-Low Monitoring, Control and Calibration Software 24 Sept
2025, 16:30

e WEPDO062: Field Deployment and Iterative Enhancement of the Dish Structure Qualification (DiSQ) Software
for SKA-Mid 24 Sept 2025, 16:30

e THCROO3: A long term storage solution for Tango attribute data at SKAO 25 Sept 2025, 14:15

e THPDO71: A multi-level monitoring interface for the SKA Central Signal Processor using the Taranta synoptic

view 25 Sept 2025, 16:15
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Questions?

We recognise and acknowledge the
Indigenous peoples and cultures that have
traditionally lived on the lands on which
our facilities are located.

KA it
- WWW.SKkao.int



http://www.skao.int
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