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The Square Kilometre Array (SKA):
Radio-telescopie placed Australia and Sud Africa.

SKA total are will be a Square Kilometre
SKA will be build in two phases (SKA1 and SKA2)

SKA will cover frequencies between
50 MHz and 14 GHz
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5.500km baseline

SKA Low, in Australia
256000 antennae
Randomly placed

Band
50-350Mhz

2560000 I n S KA 2 Exploring the Universe with the world's largest radio telescope
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SKA Mid in Sud Africa
192 Dish antennae
Band
Up to 14 Ghz

2000 in SKA 2

B tclescope
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SIGNAL AND DATA TRANSPORT LOW-FREQUENCY APERTURE ARRAY INFRASTRUCTURE SOUTH AFRICA

Exploring the Universe with the world's largest radio telescope



* CBF: high speed digital hardware (FPGASs)

* PSS-PST: Specialized digital hardware (GPUs)

* LMC: Off-the-shelf industrial computers + TANGO SW infrastructure
* Each sub-element has its own LMC in addition to global LMC
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Exploring the Universe with the world's largest radio telescope
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Figure 7-1 Monitor and control hierarchy for CSP Mid— this diagramhas been provided as an example of the monitor and
control hierarchy, it does not show the accurate number of Components.
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Exploring the Universe with the world's largest radio telescope
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// QTange GUI .
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BoxCsp - Tango Devices
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\ .............................................. S s
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Tango Devices

Vertical prototype: simulate the
deep element control
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Horizontal prototype: simulate the
general observation structure

Exploring the Universe with the world's largest radio telescope
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bdd [Block] Class hierachy[ Class hierarchy lJ

«hlocks
TopCsp

values
Abstract class : Boolean = true

43
«blocks «blocks «blocks «blocks «blocks «blacks «blocks
MasterCsp MasterCbf MasterPst MasterPss PssNodeCtrl PssRack Pst_node XX
values wvalu waluy values values values values
Concrete_class : Boolean = true Concrete_Class : Boolean = true | |Concrete_Class : Boolean = true | |Cencrete_class : Boolean = true Concrete_class : Boolean = true Concrete_class : Boolean = true Concrete_class : Boolean = true

«hlocks
Capability

values
Abstract_class : Boolean = true

«“comments
Pss low level classes

«hlocks
AlarmClass

values
Abstract clsss : Boolean = true

£
«hlocks «hlocks «hlocks «hlocks
PssBeams PstBeams Subarray Alarm XXX
values values values values
Concrete_cass : Boolean = true Concrete_class : Boolean = true Concrete_class : Boolean = true Concrete_class : Boolean = true

«comments

alarm classes; same code for
AlarmPss, AlarmCsp, etc.

«hlocks
MasterSys

values
Concrete_class : Boolean = true

whlocks
TsysLog

values
Concrete_class : Boolean = true

Exploring the Universe with the world's largest radio telescope
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[ ™ | [ ce | | ce |

Start of Initialization

Sy 1

pss | [[subarrayx |

Go to Go to
= Pisabled modsg Disabled modsg
Low Power
Command
Propagate Go to ON
Low Power |
A
Go to
Standby mode|
|
Go to
. Standby mode|
Go to Ready
Command
Propagate
Go to Ready ’
X
Go to
Ready mode i
I

— orld’s largest radio telescope

Ready mode




1)Each CSP element has its own
LMC element, as a PSS Tango
device server under the CSP
device server

2)PSS LMC handles PSS structure
and operations

3)Definition of PSS beams,
resources, observation parameters

4)Use cases for the control
operations

5)Example use case: set up of a PSS
observation

Receive GetParam
command from TM

SubArray 5)

Ask status of
SubArray5
to SubArray
Device

fleceived
ubArray5
Info?.

ubArray.
has antennas
allocated?,

NO

PSSBeams
specified in

the table
f associatio

Update
command
arguments

for CBF.LMC

and PSSIMC

Update Send
CBF.LMC & command
Set CBFBeams output to |_LooEMG to CBF.LMC

PSS node address:port

(ObsMode = PSS_SEARCH|

Tdentity CSP
ection and parse
son string

Ask SubArray!
P

fe — — —— — =

Return SubAdrays
Info or Errpr

1
1
1
1
]
I
I
I
|
I
[}
|

¥

SubArray0
Device

Capability 2
Device

Destination: CBF.LMC

PSS,

ObsMode = PSS SEARCH

NOT_AVAILABLE
Destination: PSS.LMC
ObsMode = PSS_SEARCH

—

Subscribe
Events

Send PSS.LMC
command
(:)‘ PposMode = IDLI

for SubArray5

TrTed

Event

Handler PSS.LMC d e

2 CBF.LMC delayed
¥ pSS.LMC delayeg OPsMode response

telay
ObsMode response

Destination: PSS.LMC
ObsMode = IDLE
G iate command)

Send CBF.LMC
command

Ob: DLH
for SubArray5

Update CSP.LMC
ObsMode

tination: CBF.LMC
ObsMode = IDLE
(immediate command)

Exploring the Universe with the world's largest radio telescope
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Ask PssMaster list
of PSS resources

Receive SetParam
lcommand from TM
(allocateBeams)

Input:
List of available
PSS resources

Ack
setParam
command

resources
YES

nput:
status
SubArray0 and
allocated antennas

SubArrayQ
has antennas
allocated?

SubArray0
has enough room
o allocate requested,

beams? NO

CBF resources

available
resources

CSP creates
table of
correspondence

Send CBF.LMC
the list
of allocated
resources for
SubArray0

Pss Resource r
dentify CSP section| r;sjet;aerc‘l I I
and parse Json Pss Beams 7, | |
string [
¥ L " UPDATE
____________________ == SubArray0
Ask status of e e e e e e e e e i
SubArray0 | € | | T 2
togub'Array oo e AskCbfMasterlist § o] (55
evice of CBF beams.

resources
correctly
updated?

Qutput:
Table of
allocated

Pss Beams

Cutput:
List of allocated
Pss Beams
for subArray0

A 4

Ack the
allocateBeams]
command

Update
PSS Beams
Capability Device

Example use case: beam allocation operations. Error handling in red,
Capabllltles In purple and SUbDeVICeS In gree@xplcring the Universe with the world's largest radio telescope



TabWindow

. SQUARE KILOMETRE ARRA

ey

Health Stétus-Symbologir

& ok
Degrades
Failed

Unavailable

Operational State

UNKNOWN
OFF .

.INIT
DISABLE
STANDBY _
ON

Output log
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TabWindow

TELEMETRY

Master CBF |

- MasterPss | || | MasterpsT |
e [

SUBELEMENT STATES

| mastercer | || | masterpss |

® O

Global Commands @ Logging Setting §8 Mode Settings

Output log



TabWindow

Health Status Symbology

’ - - 4 -
y P SUBARRAY

et
S e

D-eg-rmded L '5‘;:! : : =
- Failed = " -

unavailable = <= .~ SUBARRAY ;
; a . == s 22 .~ Available Instances E

Used Instances - E -

Dperationaiﬁahﬁ 5 =T - (2 0 B @ 3 - Z . =7 : R o e
NN - v _:f"',,;'_;: R A ————

OFF ~ = — = S ' g
INIT 3 _ o8 ne | B g 8 ®
s - ‘ A - F . - : 2 A

DISABLE

STANDBY

OoN v | @ ®

ALARM

“FAULT

Usage State's Colors

~ Tdle. "=

Con}'ig

Active ~

Output log




* Development of missing components

» Large network testing (now 6 nodes,
aims to 100-200)

» Update to the evolving SKA model
* GUI test mode

Exploring the Universe with the world's largest radio telescope
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