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Talk Outline

* The Square Kilometre Array Observatory

e Software at the core of the SKA Observatory
* The need for scaling software development
» Selecting and prototyping SAFe®

* Future Work!

Exploring the Universe with the world's largest radio telescope




The Square Kilometre Array

Telescopes & Observatory

Or why and how do we get 1 km2 of collecting area?
And can we find a (radio) quiet place for it?
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Studylng Hi to Enable SKA Smence
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Cosmic Dawn

(Strong Regime‘., Gravitational Waves) = = (First Stars and Galaxies)
/ . Galaxy Evolution
Cradle of Life Broadest range of . (Normal Galaxies z~2-3)

(Planets, Molecules, SETI)| cience of any fa

WRRhNC
Cosmic Magnetism
(Origin, Evolution) ‘

Exploration of the Unknown

e

Cosmology
(Dark Energy, Large Scale Structure)
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SKA1 Telescopes

Acting as world
leading observato
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SKA1 Sites

SKA1-Low locations

*Murchison Radio—astqgnomy Observatory,

Google Earth

Data SIO, NOAA, U.S. Navy, NGA, GEBCO

Image Landsat / Copernicus

Exploring the Universe with the world's largest radio telescope
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SKA1 Sites

SKA1-Low locations

*Murchison Radio—astqgnomy Observatory,

Google Earth

Data SIO, NOAA, U.S. Navy, NGA, GEBCO

Image Landsat / Copernicus
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Both sites have stringent
Radio Quiet Zone regulations!




And we have a 50 years
operational lifetime!
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SKA Organisation

88 Australia (Dol&S) b
141 Canada (NRC-HIA) b <

China (MOST) - - L
11 France (CNRS) o Swigorant
= Germany (MPI) o Japan

= India (DAE) ! South Korea

L1 [taly (INAF)

= Netherlands (NWO)

&8 New Zealand (MED)

A Portugal

B= South Africa (DST)

Spain (MICINN)

i= Sweden (Chalmers)

= UK (BEIS/STFC) aRi+1EEE 1™==__1 ISl BPSIo =R | =008 ==

SKA Members

*SKA Observatory founding members

‘ African Partner Countries
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SKA Organisation

88 Australia (Dol&S) b
141 Canada (NRC-HIA) b <

China (MOST) In discussions with:
U1 France (CNRS) B Switzerland

= Germany (MPI) « Japan

= India (DAE) ! South Korea

L1 [taly (INAF)

— Netherlands (NWO) b

&8 New Zealand (MED)

A Portugal

= South Afica 05T P e por-id
Spain (MICINN}) Governmental
i= Sweden (Chalmers) Organisation

s# UK (BEIS/STFC) &

===t 1

‘ African Partner Countries
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SKA Members

*SKA Observatory founding members
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And we passed System CDR
In Dec 2019!




Software at the core of the
SKA Observatory

Or how do we massage radio photons with software”?
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Software is at the core of the
SKA1 Observatory and telescopes




® sSw MID (non-SW) LOW
17%

100 FTEs/year

during bridging 16% Share

of FTEs

—67/%

Software is at the core of the
SKA1 Observatory and telescopes

100 FTEs/year for

~ 0
Data Processing 50% total

construction
budget for SW



Software and the SKA

SKA1 Telescopes SKA Regional Centres

Correlator & Beamformer

130 PFlops
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‘ '
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CENTRAL SIGNAL PROCESSOR . '
150 km baselines | E
Real-time calibration
-
~ 600 - 800 km distance
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Software and the SKA
‘ \ |

KA
SQUARE KILOMETRE ARRAY
\‘

\.
LOW-FREQUENCY APERTURE ARRAY

65 km baselines

KA

SQUARE KILOMETRE ARRAY

EEY O

150 km baselines

SKA1 Telescopes

Correlator & Beamformer

~ 2Pb/s
— 7 Th/s

9 Tb/s —»

N
SKA

SQUARE KILOMETRE ARRAY .

\_
CENTRAL SIGNAL PROCESSOR

.
S
SQUARE KILOMETRE ARRAY T

——~5Tb/s —»

Real-time calibration

SQUARE KILOMETRE ARRAY

\_

CENTRAL SIGNAL PROCESSOR
A

—— ~5Tb/s —»

130 PFlops
‘ 300 PB /yr
' - 100 Gb/s
i
A
130 PFlops —
300 PB/yr
SQUARE KILOMET . _—.r
\ 100 Gb /s

A ) (4
Ve
SCIENCE DATA PROCESSOR

I

Real-time calibration

™ r

rlaYaTas N L




Software and the SKA
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Software and the SKA

SKA Regional Centres
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Software and the SKA
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Software and the SKA

Plus all control software!



All of this with Open Source
and Open Development!




The need for scaling software

development

Or how to bring autonomy and alignment to hundreds of people.
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SKA Organisati
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Zeroth Rule of Scaling:

Exploring the Universe with the world's largest radio telescope







Zeroth Rule of Scaling: Don’t!

But we are way past that possibility...




Already 16 teams from 17 institutions!

Work in progress

HQ IT-Aveiro INAF NCRA NZA Swinburne CSIRO CRAR/UWA NRC UMAN Oxford RAL UK ATC SARAO Cambridge ASTRON INRIA
Total Effort 153 2.8 35 9.9 16 0.85 6.5 3.05 945 6.3 35 3.7 24 143 52 3.85 1
CIPA 5.45 545
NCRA 7.5 75
Buttons - - 1 1 24
Cream 3.35 0.75 2.6
KAROO 5.5 55
Perentie 5.4 0.85 3 155
MCCS 46 05 15 2.6
OMC Product Team 41 18 14 0.5
ESCAPEES 42 42
NZAPP 16 16
PSS 6.5 03 0 3.7 25
SCHAAP 2 2
SIM 7 04 1 2.7 29
SPAZA 5 5
Yanda 5.05 2 3.05
DP Product Team 5 14 “1i | 15
System 5.45 2 2.05 0.6 038
Platform 2.9 08 08 03 1
Solution Team 4.2 42

Exploring the Universe with the world's largest radio telescope




Already 16 teams from 17 institutions!

Work in progress

HQ IT-Aveiro INAF NCRA NZA Swinburne CSIRO CRAR/UWA NRC UMAN Oxford RAL UK ATC SARAO Cambridge ASTRON INRIA
Total Effort 153 28 35 9.9 16 0.85 6.5 3.05 945 6.3 35 3.7 24 143 52 385 1
CIPA 9.45 945
NCRA 7.5 7.5
Buttons 44 1 1 24
Cream 3.35 0.75 26
KAROO 5.5 55
Perentie 5.4 0.85 3 155
MCCS 46 05 15 2.6
OMC Product Team 41 18 14 0.5
ESCAPEES 42 42
NZAPP 16 16
PSS 6.5 03 0 3.7 25
SCHAAP 2 2
SIM 7 04 1 2.7 29
SPAZA 5 5
Yanda 5.05 2 3.05
DP Product Team 5 14 2.1 15
System 5.45 2 2.05 0.6 08
Platform 29 08 08 03 1
Solution Team 4.2 42

* 16 Agile Teams in 2 Trains including System and Platform teams
 ~5 FTE Average team size from 16 Consultants + SKAO

 ~160 people involved - ~60% average time commitment

Exploring the Universe with the world's largest radio telescope




Already 16 teams from 17 institutions!

And this is ~50% of the effort that we
will have to lead... just on software!

* 16 Agile Teams in 2 Trains including System and Platform teams
 ~5 FTE Average team size from 16 Consultants + SKAO

 ~160 people involved - ~60% average time commitment

Exploring the Universe with the world's largest radio telescope




Autonomy versus Alignment

High
Image from Augnmeﬂt
DevOpsGroup
Inspired by Spotify’s
Engineering Culture
LOow
Low Autonomy High
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https://www.devopsgroup.com/insights/resources/tutorials/all/the-devops-playbook-episode-2/
https://engineering.atspotify.com/2014/03/27/spotify-engineering-culture-part-1/
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Selecting and Prototyping
SAFe®

Or how the Scaled Agile Framework ticks all the boxes for the SKA,
and how well are we doing with It.
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The PI, Sprint, and Sync Cadence
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Why the Scaled Agile Framework?

e Needed to choose a framework which is available world-wide.

 SAFe is Based on LeSS, inspired by Lean Engineering, and
focused on Customer Centricity/Design Thinking.

 SAFe has a freely accessible Glossary so that people can
share a common vocabulary.

* Team-level practices are just Scrum, high autonomy.

* Pl Planning helps with overall alignment every 13 weeks.

Exploring the Universe with the world's largest radio telescope




There Is no magic in SAFe...

...except perhaps for Pl Planning.

Exploring the Universe with the world's largest radio telescope
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Our guidance: Vision and Roadmap

Where do we o0
want to go? Vision

m How do we
Roadmap | get there?
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Decisions In all these proceses
are informed by the Mission,
Vision, and Roadmap
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Other normal DevSecOps stuff that we do...

» SKA Developer Portal with ReadTheDocs. 25 e e e o o baon.
P

Commons International Attribution
license for documentation

e Distributed Version Control

> Git hosted on Gitlab with Merge Requests workflow.

° COnti NUOUS |nteg ratiOn See Marco Bartolini’s talk on Tuesday 28th!

> Gitlab Runners running on dedicated hardware on ENGAGE-SKA's platform.

> Behaviour Driven Development testing, using Gerkin, part of acceptance.

» Containers (Docker, Kubernetes) and Deployment

> Hosted on Nexus on ENGAGE-SKA'’s platform. Deployed using Helm.



https://developer.skatelescope.org
https://gitlab.com/ska-telescope
https://nexus.engageska-portugal.pt
https://developer.skatelescope.org
https://gitlab.com/ska-telescope
https://nexus.engageska-portugal.pt
https://indico.in2p3.fr/event/21698/contributions/84617/
https://indico.in2p3.fr/event/21698/contributions/84617/

Future Work!

Or how do we all get to keep our jobs @

Exploring the Universe with the world's largest radio telescope




Construction is coming!

e Construction Proposal going out in early September!

 Milestones at Array Assembly level (humber of antennas/system capabillities)

» Software roadmap needs to adapt to those capabilities, but also potential changes in
priorities.

> Release policy still TBD, but we are working on it. Happy to learn from others!

e Software work to be conducted through NEC4 Professional Services Contracts

> We will keep doing PI plannings.

* Potential changes to team numbers, team compositions, trying to keep moving
away from silos.

Exploring the Universe with the world's largest radio telescope




Earned Value Management is coming!

* Linking of Business Value towards Earned Value, versus
Planned Value.

e Still need to estimate the effort for the full Roadmap!

* Using example of LSST, but again we are happy to learn
from others.

Exploring the Universe with the world's largest radio telescope




DevSecOps still needs to evolve

e | ots of automations to do!
* Onboarding improvements

* Ability to deploy to multiple environments:
> Testing
> Online Production environment

> Prototype System Integration facilities

> System Integration and Test Facilities

Exploring the Universe with the world's largest radio telescope




DevSecOps still needs to evolve

e | ots of automations to do!
* Onboarding improvements

* Ability to deploy to multiple environments:

And the Telescopes

. . . and Observatory!
> Online Production environment

> Testing

> Prototype System Integration facilities

> System Integration and Test Facilities
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DevSecOps still needs to evolve

e | ots of automations to do!
* Onboarding improvements

* Ability to deploy to multiple environments:

And the Telescopes

. . . and Observatory!
> Online Production environment

> Testing

With signal-chain
Integration with
> System Integration and Test Facilities hardware!

Exploring the Universe with the world's largest radio telescope

> Prototype System Integration facilities




Conclusions

Or here is where | run out of ideas for the subtitle.

Exploring the Universe with the world's largest radio telescope




Conclusions

* \We have yet lots to do!

* Agile practices with the SAFe Framework are giving a
structure to software development even before
construction

* Cadence and Planning gives teams autonomy AND
predictabllity

* Prototyping it before construction makes a lot of sense!

Exploring the Universe with the world's largest radio telescope




SUUARE KILOMETRE ARRAY

Exploring the Universe with the world's largest radio telescope

Thank you!

__________________________________________________________ .Skatelescope.org


http://www.skatelescope.org
http://www.skatelescope.org
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Questions?

__________________________________________________________ .Skatelescope.org
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