The SKAO Engineering Data Archive:
From Basic Design
to Prototype Deployments in Kubernetes

Thomas Juerges, SKA Observatory, Jodrell Bank, United Kingdom
Aditya Dange, Tata Consultancy Services, Pune, India

During its construction and production life cycles, the Square Kilometre Array Observatory (SKAO) will generate
non-scientific, i.e. engineering, data. The sources of the engineering data are either hardware devices or
software programs that generate this data. Thanks to the Tango Controls software framework, the engineering
data can be automatically stored in a relational database, which SKAO refers to as the Engineering Data Archive
(EDA). Making the data in the EDA accessible and available to engineers and users in the observatory is as
important as storing the data itself. Possible use cases for the data are verification of systems under test,
performance evaluation of systems under test, predictive maintenance and general performance monitoring
over time. Therefore we tried to build on the knowledge that other research facilities in the Tango Controls
collaboration already gained, when they designed, implemented, deployed and ran their engineering data
archives. SKAO implemented a prototype for its EDA, that leverages several open-source software packages:

- with Tango Controls' HDB++

- the Timescale time series database

- and Kubernetes at its core.
In our overview we will answer the immediate question "But why do we not just do, what others are doing?"
and explain the reasoning behind our choices in the design and in the implementation.
Keywords: TANGO, reporting, data visualisation, open source, SCADA

The Past (Configurator, ArchWizard, ArchViewer). The

SKAQO'’s first design for an Engineering Data Archive sK%fg\évEnrgt;vsoyvliilhbﬁec:ﬁqplccplaerc‘jcsas containers in
(EDA) focussed on addressing functional '

External Interface EDA
Manager S
A TM Applications Controller Cassandra .
wawese || N€@ Configurator allows to upload and download the
fi ti
Non-monitoring | : HBes Bvent f h 1 h . . . . Backup the
Detadrchiver | | > OO e or whnicC Please upload yaml file for archiver configuration  conturaon
| I a n g O © ADDIUPDATE / ::gér:toedslfy/remove Please enter Pua%nhm EQDN to get current archiver configuration
= O REMOVE
Att rl b u te S [ Choose file | No file chosen mickedalesion o lowredales/0 ‘
| ‘ X Download Configuration file

i —— L U g [ ——— . |y

I Hoes even e o6+ Even v tven e get arc hived ——

I Subscriber Subscriber Subscriber ubscriber ubscriber ubscriber

. < e ——. R — A - = = = - . —— and hOW

_ s T A L — > ST . o - . I . . . e - - 2023-07-19T11:40:37.570853  ADD tango://databaseds-tango-base.ci-ska-skampi-master-mid.svc.cluster.local: 10000/ska_mid/im_centralicentral_node/state

4 . 0 o g 0 B oot . B Py e A . . : . B =
€ - c v Cn 1 2 - ocn ca e (¢ g - ’ K Ofte n t h a t I S 202307-19T11:4037.570853  ADD ~ tango
it i P A [ Y A e 2003-07-19T11:42:48.217567  CHANGE tango tango-base.ci-ska-skampi
Mast :Ial;jTesr st Alarms Mast Al d O n e . 2023-07-19T11:44:07.153452 tango: ngo-base.ci-ska-sk
Handler : Handl andler . andler . 2023-07-19T11:44:07.153452 REMOVE tango://databaseds-tango-base.ci-ska-skampi-master-mid.svc.cluster.local: 10000/ska_mid/tm_central/central_node/telescopestate
R I Rl et i b R RIVOUIITN, -l N S
— Y —

| HDB+ Event Local —— HDB++ Event Tocal HDB++ Event = HDB++ Event ] I

Subscriber DB o T Subscriber DB Subscriber DB Subscriber 0B
I ;

INFRA - SA DSH | CsP SADT SDP MeerkAT DSH 1
G o o m—— m— m ———————w——w— W WS WSS WSS SESS ESS BEE BESN BEEN  BEEN BN BN BN BEEN BN B B M S e S e e -
LEGEND
. - Configuration
TANGO application Non-moni toring Data TANGO Events Element .
—_— o P T i i CiC2...Cn change history

(In-built) I:I Elements Archival to EDA DB > (Publish-Subscribe) > TANGO Configuration Calls Component:

The addition

of the ArchiveViewer GUI provides a web based and
user friendly data access method that can leverage
Timescale’s built in data decimation. A
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requirements. Deployment aspects were
intentionally not considered. Key components: Tango
Controls HDB++ and Cassandra database backend.
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No bigger issues when installing the EDA thanks to

| — the Helm charts that are provided. But: Users

struggle where the documentation is not explicit
enough.

Lessons learned: Compare an initial design with
how others have designed similar products. Look at
technological advancements and do not be afraid to
replace something. Users will always find
weaknesses in the documentation.

Kubernetes Z

namespace




