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SKA1-low - the SKA's low-frequency instrument

The Square Kilometre Array (SKA) is a next-generation radio astronomy facility that

will revolutionise our understanding of the Universe. It will have a uniquely distributed
character: one observatory operating two telescopes on three continents. Construction
of the SKA will be phased and work is currently focused on the first phase named SKA1,
corresponding to a fraction of the full SKA. SKA1 will include two instruments — SKA1-mid

and SKA1-low - observing the Universe at different frequencies

~131, 000

antennas spread between
500 stations
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Frequency range

50 MHz ..
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Maximum distance
between stations:

>65km
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Data transfer rate:

7.2 Terabits

per second

SKA1-How

Image quality of
SKA1ow (left) versus
] the best current facility
| operating in the same
frequency range,

§ the LOw Frequency
ARray (LOFAR), in the
Netherlands (right).

4 SKA-low's resolution will
be similar to LOFAR

Compared to LOFAR Netherlands, the current
best similar instrument in the world
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| SKA1-mid - the SKAs mid-frequency instrument

The Sguare Kilometre Array (SKA] is a next-generation radio astronomy facility that

will revolutionise our understanding of the Universe. It will have a uniquely distributed
character: one observatory operating two telescopes on three continents, Construction
of the SKA will be phased and work is currently focused on the first phase named SKA1,
corresponding to a fraction of the full SKA. SKA1 will include two instruments — SKA1-mid
and SKA1-low — abserving the Universe at different frequencies.
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197 dishes

(including 54 MeerKAT dishes)

SAUARE KILOMETRE IIIIV £

Frequency range

350 MHz ..
15.3 GHz

with a goal of 24 GHz

Location:
South Africa

@

Total i N
collecting
area:

33,000m?
Maximum dlstance
between dishes:

Data transfer rate:

8.8 Terabits

per second

Image quality of
SKA1-mid (left) versus
the best current facility
operating in the same
frequency range, the
Jansky Very Large Array
(JVLA) in the United

8 States (right). SKA-mid's

4| resolution will be 4x

| better than JVLA.

Compared to the JVLA, the current best

similar instrument in the world:
4x 5x 60x
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speed
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Usage Restrictions

* The slides in this pack come from three sources and are subject to three different copyrights and

restrictions.

» Slides that are formatted similar to this one (SKA template) are subject to:

* © Copyright 2020 SKA Organisation.

* This work is licensed under a Creative Commons Attribution 4.0 International License.

* The other slides are also distinguishable by their formats and are:

Scaled Agile Inc slides:

SAFe® Toolkit Usage Restrictions

= This material is the property of Scaled Agile, Inc. and is protected by U.S. and International
copyright laws.

= Permissionto use this material is granted solely to SAFe-certified Members whose
membershipis in good standing, and only as part of their SAFe®implementation.

= A Membermay reproduce, modify, use, and distribute handouts and templates in hard copy
or PDF format based on this material as necessary. However, the full Toolkit itself may not be
distributed to or used by anyone other than the Memberwho downloaded it.

= A Membermay add slides and content unique to a specific context, but such additions shall
not change the meaning, purpose, or intent of the original material. Removal ofany
trademark, logo, or copyright notice is also prohibited.

»  Use of any part of this material in a public setting, or to create derivative works for purposes
other than those stated above is strictly prohibited.

*  Seethe SAFe®Toolkit License Agreementincluded in this toolkit for all terms with which you
must comply.
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Ivar Jacobson International Slides:

Terms & Conditions for Your Use of Ivar Jacobson
International’s SAFe Quick Start Slides

Ivar Jacobson International SA (“IJI") is pleased to grant you with permission
to use the content found in the attached 1JI SAFe Quick Start Slides
(“Material”) limited to the use set out below.

You are granted a non-exclusive, non-transferable, non-sub-licensable,

revocable, limited license to:

i.  use, reproduce and distribute the Material in hard copy or PDF format
internally within the SKA Project. However, the Material may not be
distributed by anyone who is not an employee of the SKA organization
or used for any other purpose other than your internal purposes; and

ii. modify the Material by adding slides and content so long as such
ﬁﬂdditionﬁ do not change the meaning, purpose or intent of the original
aterial.

Use of the Material, or any portion thereof, in a public setting or to create
derivative works other than those stated above is strictly prohibited. This
permission may be revoked at any time, in lJI's sole discretion. Use of the
Material does not create in your favour any right, title, or interest in or to the
Material and/or lJI's trademarks or copyright. Removal of any trademark,
logo, or copyright notice from the Materials is prohibited.

4V IVAR JACOBSON

© var Jacobson Intemational 2014 P! Planning Training 4
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Agenda

* Agile, Scrum and SAFe
e Some data form SKA
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PMBOK — Agile metodologies

* Guide to Project Management Body of Knowledge distinguishes between definable work
to high-uncertainty work when introducing the chapter on Agile methodologies.

* High-uncertainty projects have high rates of change, complexity, and risk. These
characteristics can present problems for traditional predictive approaches that aim to
determine the bulk of the requirements upfront and control changes through a change
request process. Instead, agile approaches were created to explore feasibility in short
cycles and quickly adapt based on evaluation and feedback.

* Agile approaches and agile methods are umbrella terms that cover a variety of
frameworks and methods, referring to any kind of approach, technique, framework,
method, or practice that fulfills the values and principles of the Agile Manifesto.

PMBOK Guide, 6t edition, 2017
ISBN: 978-1-62825-184-5




What is Agile?

We are uncovering better ways of developing software by doing it and
helping others do it.

Through this work we have come to value:

Individuals and interactions over processes and tools
Working software over comprehensive documentation
Customer collaboration over contract negotiation

Responding to change over following a plan

That is, while there is value in the items on the right, we value the items on the left more.

€N agilemanifesto.org
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Teams execute iterations with Scrum

Scrum is built on transparency, inspection, and adaptation.

Daily Stand-up

PO

Iteration V]

Planning
SM
m— g-T“. i
ev leam . .
Iteration Review

I

]

- i Iteration Retro
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What is Lean?
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SAFe® for Lean Enterprises is a

knowledge base of proven,
integrated principles, practices,
and competencies for achieving
Business Agility by implementing

Lean, Agile, and DevOps at scale.

.% ©Scaled Agile, Inc.

https://bit.ly/21Y8b01
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SAFe Big Picture

SAFe® for Lean Enterprises 5.0
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Select Configuration

Overview

Essential SAFe

Business Agility

Large Solution SAFe

Portfolio SAFe

Full SAFe
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SAFe” for Lean Enterprises
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Plan Do Check Adjust (PDCA)
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SAFe: Another Perspective
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The Pl Planning process
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SAFe at SKA



Why did SKA choose an Agile SKa
approach?

* Designing phase
 partitioning the SKA system on different subsystems or elements.

* and different consortia have developed a design for different subsystems
of the telescope.

* Very specialised domain knowledge

* System level issues

* lack of a view of the system and inconsistencies between the interfaces
between elements.

* Document based, no prototypes.

* Need for:
e System Approach.
* Validation by prototyping.

https://doi.org/10.18429/JACOW-ICALEPCS2019-WEPHAQ11
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https://doi.org/10.18429/JACoW-ICALEPCS2019-WEPHA011

Why did SKA choose an Agile SE’%
approach?

* Individuals and interactions
* are needed to take a system approach
* More efficient than Interface Control Documents to communicate

info across elements
* Working software
* |s needed to validate our assumption
* Foster the adoption of an integrated approach to SW development

* Customer collaboration
* Involve the users of the telescope from the beginning
* Develop software iteratively and gather feedback

* Responding to change
* Essential for a complex system with many unknowns like SKA
* Evolving system
https://doi.org/10.18429/JACoW-ICALEPCS2019-WEPHAO11
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Where does SAFe fit in?
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PI8 Outlook =)

Work in progress
HO IT-Aveiro INAF NCRA Ramanlnst. NZA  Swinburme CSIRO CRAR/UWA  NRC UMAN Onford RAL UK ATC SARAOD Cambridge ASTRON IMNRIA CN NAOI
Total Effort 19 3.45 36 123 1 16 0.85 73 305 835 71 35 37 36 145 52 7.85 L] 04 05
CIPA 855 8335
NCRA 79 79
Buttons 56 1 1 36
Cream 46 0.g 28 1
KAROO 5.5 5.5
Perentie 535 0.85 3.25 165
MCCS 6.15 25 05 105 21
OMC Product Team 41 18 14 09
ESCAPEES 42 4.2
NZAPP 16 16
P55 6.9 02 1 32 25
SCHAAP 59 59
SIM 7 1 27 29 04
SPAZA 5 5
Yanda 5.05 2 305
DP Product Team 64 26 23 15
System 6.35 18 265 0.6 0.5 08
PLANET 54 17 18 08 03 03
AV LOW 17 0.2 1 VLY

Solution Team 42

In P18 we see a further increase in the number of teams (18 now)
2 ARTs: Observation Management and Control (OMC) and Data Processing (DP)
~170 individuals ~5 FTE per team

16 Consultants

Exploring the Universe with the world's largest radio telescope
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Tools we are using =

&~ Confluence Content Collaboration

M MIRO Visual Collaboration
Agile Release Trains and Teams
Program Increments

Vision and Roadmaps

System and Pl Demos

Training Events

DP ART Program Board
OMC ART Program Board

=52 SKA Developer Portal

Developer Portal

-iil JIRA Issue Tracking

Solution Backlog Source Code Repository
Program Backlog
Team Backlogs

SKA-Telescope Repository

AT .
[" Exchange Calendar www \World Wide Web
.";" Slack Scaled Agile Framework

SAFe Community Platform

@7rellr Trello
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https://www.atlassian.com/software/confluence?&aceid=&adposition=&adgroup=102086380794&campaign=9612158544&creative=425988945023&device=c&keyword=confluence&matchtype=e&network=g&placement=&ds_kids=p52352096537&ds_e=GOOGLE&ds_eid=700000001542923&ds_e1=GOOGLE&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj752fgF6Yj4BtaGKuljII0OLcIGAcwO0SBksBYDq-4ce6Lg14-z_9oaAoPiEALw_wcB&gclsrc=aw.ds
https://www.atlassian.com/software/confluence?&aceid=&adposition=&adgroup=102086380794&campaign=9612158544&creative=425988945023&device=c&keyword=confluence&matchtype=e&network=g&placement=&ds_kids=p52352096537&ds_e=GOOGLE&ds_eid=700000001542923&ds_e1=GOOGLE&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj752fgF6Yj4BtaGKuljII0OLcIGAcwO0SBksBYDq-4ce6Lg14-z_9oaAoPiEALw_wcB&gclsrc=aw.ds
https://www.atlassian.com/software/jira?&aceid=&adposition=&adgroup=93058450540&campaign=9124878630&creative=415596854879&device=c&keyword=jira&matchtype=e&network=g&placement=&ds_kids=p51241507110&ds_e=GOOGLE&ds_eid=700000001558501&ds_e1=GOOGLE&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj4JLqu66NfOGuqHBAZfVXKzkvbnuaQ86qdVQVfj62s2S9uX7ekyqcgaAufSEALw_wcB&gclsrc=aw.ds
https://www.atlassian.com/software/jira?&aceid=&adposition=&adgroup=93058450540&campaign=9124878630&creative=415596854879&device=c&keyword=jira&matchtype=e&network=g&placement=&ds_kids=p51241507110&ds_e=GOOGLE&ds_eid=700000001558501&ds_e1=GOOGLE&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj4JLqu66NfOGuqHBAZfVXKzkvbnuaQ86qdVQVfj62s2S9uX7ekyqcgaAufSEALw_wcB&gclsrc=aw.ds
https://www.atlassian.com/software/jira?&aceid=&adposition=&adgroup=93058450540&campaign=9124878630&creative=415596854879&device=c&keyword=jira&matchtype=e&network=g&placement=&ds_kids=p51241507110&ds_e=GOOGLE&ds_eid=700000001558501&ds_e1=GOOGLE&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj4JLqu66NfOGuqHBAZfVXKzkvbnuaQ86qdVQVfj62s2S9uX7ekyqcgaAufSEALw_wcB&gclsrc=aw.ds
https://www.microsoft.com/en-us/microsoft-365/business/compare-all-microsoft-365-business-products-b?&ef_id=Cj0KCQjwit_8BRCoARIsAIx3Rj56HZsuj8pCqTGIuNmdDVbqcwTYnPCHZEohnWfoo2HzkO-OlI-z61EaAs6AEALw_wcB:G:s&OCID=AID2100137_SEM_Cj0KCQjwit_8BRCoARIsAIx3Rj56HZsuj8pCqTGIuNmdDVbqcwTYnPCHZEohnWfoo2HzkO-OlI-z61EaAs6AEALw_wcB:G:s&lnkd=Google_O365SMB_App&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj56HZsuj8pCqTGIuNmdDVbqcwTYnPCHZEohnWfoo2HzkO-OlI-z61EaAs6AEALw_wcB
https://www.microsoft.com/en-us/microsoft-365/business/compare-all-microsoft-365-business-products-b?&ef_id=Cj0KCQjwit_8BRCoARIsAIx3Rj56HZsuj8pCqTGIuNmdDVbqcwTYnPCHZEohnWfoo2HzkO-OlI-z61EaAs6AEALw_wcB:G:s&OCID=AID2100137_SEM_Cj0KCQjwit_8BRCoARIsAIx3Rj56HZsuj8pCqTGIuNmdDVbqcwTYnPCHZEohnWfoo2HzkO-OlI-z61EaAs6AEALw_wcB:G:s&lnkd=Google_O365SMB_App&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj56HZsuj8pCqTGIuNmdDVbqcwTYnPCHZEohnWfoo2HzkO-OlI-z61EaAs6AEALw_wcB
https://www.microsoft.com/en-us/microsoft-365/business/compare-all-microsoft-365-business-products-b?&ef_id=Cj0KCQjwit_8BRCoARIsAIx3Rj56HZsuj8pCqTGIuNmdDVbqcwTYnPCHZEohnWfoo2HzkO-OlI-z61EaAs6AEALw_wcB:G:s&OCID=AID2100137_SEM_Cj0KCQjwit_8BRCoARIsAIx3Rj56HZsuj8pCqTGIuNmdDVbqcwTYnPCHZEohnWfoo2HzkO-OlI-z61EaAs6AEALw_wcB:G:s&lnkd=Google_O365SMB_App&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj56HZsuj8pCqTGIuNmdDVbqcwTYnPCHZEohnWfoo2HzkO-OlI-z61EaAs6AEALw_wcB
https://miro.com/aq/ps/index/?utm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DExp-S|GOO|BRN|Tier2|EN-EN|Brand|Exact%26utm_adgroup={AdGroupName}%26utm_custom%3D10895663511%26utm_content%3D434602393679%26utm_term%3Dmiro%26matchtype=e%26device=c%26location=1008870&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj4fiVw7zFaTBhN7MjMgSi9jxCu5nWZMzfsgsPRmLInkXB30-2_HlWoaAshTEALw_wcB
https://miro.com/aq/ps/index/?utm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DExp-S|GOO|BRN|Tier2|EN-EN|Brand|Exact%26utm_adgroup={AdGroupName}%26utm_custom%3D10895663511%26utm_content%3D434602393679%26utm_term%3Dmiro%26matchtype=e%26device=c%26location=1008870&gclid=Cj0KCQjwit_8BRCoARIsAIx3Rj4fiVw7zFaTBhN7MjMgSi9jxCu5nWZMzfsgsPRmLInkXB30-2_HlWoaAshTEALw_wcB
https://developer.skatelescope.org/en/latest/
https://about.gitlab.com/
https://about.gitlab.com/
https://about.gitlab.com/
https://gitlab.com/ska-telescope
https://www.scaledagileframework.com/
https://community.scaledagile.com/s/login/
https://slack.com/intl/en-it/
https://trello.com/en
https://trello.com/en
https://trello.com/en
https://trello.com/en

Quality Metrics: Commits

~ PI Quality Metrics - Commits

Total Commits % Commits with Jira Top 10 Committers

realtimcornwell@gmail.com

>
3, ; 53 adriaan(@spaceadvisory.com

gerhardlr@gmail.com

kalyanit.ska@gmail.com

Commit Line Changes to Default Branch
rtobar@icrar.org

shraddhab.ska@gmail.com
2,485,505

jayant.ska@gmail.com
% Bare Commits on default Bare Commits on default jerryan.yu@mail.utoronto.ca

apurva.ska@gmail.com

3 5 0 informationcake@gmail.com
B 93% |
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SKAMPI - SKA Minimum Viable
Product

&« c @ developer.skatele!
Howto join the SKA developer
community
Agile teams and responsibilities

SKA developer community decision
making process

Recommended readings

DEVELOPMENT TOOLS
Git
Github

Continuous Integration

DEVELOPMENT GUIDELINES

List of projects
Create a new project
Documenting a project

Licensing your project

= AIT cluster
Cluster specs
Access the cluster
Access to the network using VPN

& Access to the OpenStack platform
(Virtualization)

Virtual machine deployment

Docker machine deployment

Access to the bare metal

& Read the Docs

Cv-Europass-Vale...pdf B meeting-88017812...

Docs » AIT cluster

AIT cluster

Cluster specs

EngageSKA Cluster

Compute: 232C/464T

Memory: 2.5TB of RAM

SSD: 21.76TB

HDD: 33.60TB

Link: 10Gigabit with redundancy

10Gigabit Switch (H
Server: Dell N4D32F
Port: 24 10Gigabit

Compute Nod
Server: Dell PowerEdge Réf
CPU: 2x Intel Xeon ES-265

Salsian] ssame sease sk O

EE-EoF

B 141-1213730 ope...|

RAM: 512 GB
SSD: 2x 400G in RAID 0
Link: 2x 10Gigabit and 2x 1

Compute Nod
Server. Dell PowerEdge R
CPU; 2x Intel Xeon E5-265
RAM: 128 GB
SSD: 2x 400G in RAID 0

& monitaring engage: galpt

hboard / K8

Cluster Health

Cluster Disk Usage

yment Replices - Up Te

Product: Evolutionary Prototype/SKAMPI

- Product Eroiutionary Prototype/SKAMP!

(fork ot extarnat project
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Search docs

Howto join the SKA developer
community

Agile teams and responsibilities

SKA developer community decision
making process

Recommended readings

Git
Github

Continuous Integration

I Definition of Done
Story
Code documentation

Feature

Python Coding Guidelines

List of projects
Create a new project
Documenting a project

Licensing your project

AIT cluster

S Read the Docs

SKA Definition of Done

(¢} & developer.skatelescope.org

Done-ness is defined differently at different stages of development and for different purposes.

Story

Code is supplied with an acceptable license
Code is peer-reviewed (via pull-request process)
Code is checked into SKA repository with reference to ticket

Code has tests that have adequate (between 75% and 90%) coverage
Code compiles cleanly with no warnings

Code adheres to SKA language specific style

Code is deployed to continuous integration environment

Code passes regression testing

Code passes smoke test

NFRs are met

Story is tested against acceptance criteria

Stony ic documented

Story ok-ed by Product Owner

Code documentation

Public API exposed is clearly documented

Code is documented inline according to language specific standards

Documentation is peer-reviewed by stakeholder (e.g. Product Owner for a feature or
technical peer for an enabler) via pull-request mechanism.

Documentation is deployed to externally visible website accessible via the developer portal.

Feature

Feature has been demonstrated to relevant stakeholders

Feature meets the acceptance criteria

Feature is accepted by Feature owner

Feature is integrated in an integration environment

Code documentation is integrated as part of the developer portal
Architectural documentation is updated to reflect the actual implementation

© Previous Next ©@
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5S Vision at T, (Jan 2021)

To represents the starting date for SKA Construction. Therefore, we need to:

Satisfy the preconditions to start construction, both programmatically and engineering-wise;

Bulld one or more prototype products and/or simulations of the SKA Observatory subsystems to be tested incrementally;

Use the experience from the prototypes to refine the design, check for problems, and assess sub-system- and system-level performance; and
Develop the required enabling systems for construction and early operations.

All the activities necessary to fulfil this vision until T, shall be risk mitigations, as they are part of the scope of Bridging, and not part of the scope of Construction.

We elaborate those steps towards T, and AAQ.5 below:

* The processes that will enable and support the construction phase have been agreed, and they have been used to create high-performance teams:
¢ The integration of the processes and work relationship between the Telescope Delivery Teams and the teams developing software is achieved, with
everyone at SKA Observatory working from a common roadmap and vision. The SKA Observatory provides a coherent set of common tooling and processes
across the board. The teams developing software are generating value that can be directly measured and attributed in well understood ways. Work packages can be
developed either in an agile or traditional process based on what is considered most appropriate. The teams are organised across two main delivery areas:
Observations Management and Controls, and Data Processing.
e Core teams of the two software delivery areas above have been onboarded, have several Pls of experience, and are meeting objectives in a predictable manner. A
clear onboarding and training process exists for integrating new people and teams, and is used for every new team.
e The main software risks have been mitigated, and most software and system interface assumptions validated through prototyping:
e Series of learning products (Minimum Viable Products, MVPs) have been developed to validate system level interfaces and NFRs, and build understanding of
SAFe concepts such as architectural runway and enablers/features, This would include:
* A demonstration of SKA1_Low that includes simulated sky data —ideally from real SKA1_Low signal acquisition hardware, but it could be from a simulated one
—, the array health and calibration subsystem (station-level Monitoring Calibration and Control System, MCCS), the Correlator and beam-former (CBF), the
Pulsar Search system (PSS), the Pulsar Timing system (PST), the Science Data Processor (SDP), and the operator-oriented subsystems (Observation Execution
Tool, OET; Telescope Monitoring and Control, TMC; and the Engineering Data Archive, EDA).
* A demonstration of SKA1_Mid that includes simulated sky data —iideally from real SKA1_Mid signal acquisition hardware, but it could be from a simulated one
—, dish-level controller and health system, the Correlator and beam-former (CBF), the Pulsar Search system (PSS), the Pulsar Timing system (PST), the Science
Data Processor (SDP), and the operator-oriented subsystems (Observation Execution Tool, OET; Telescope Monitoring and Control, TMC; and the Engineering
Data Archive, EDA).

e For both MVPs above, but at least for SKA1_Mid, up to 4 subarrays —virtual partitions of the telescope— have heen tested, with isolation across them

https://confluence.skatelescope.org/display/SE/Bridging+Vision+and+Roadmap YN

Vision



SKA SAFe Solution Roadmap
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How have we been doing?

SQUARE KILOMETRE ARRAY

Solution Predictability Measure (AV/BV)%

w= == TARGET == SOLUTION == DP ART w= OMC ART

120

100

80

60

40

20

Actual Value / Business Value %

P PI2 PI3 P4 PI5 Pl&

Program Increment

Feature Status per Pl

Objective Status per Pl

29 65 104 120 &7 a9 106
100%

75%

50%

Count of Objectives

25%
0%
PIO Pl P12 PI3 Pl4 PIS Pl& PI7

Program Increment

B ot Assessed [ NotAchieved [l Achieved

125
100
g
g 75
&
-
o
E 50
25 15
5
1]
P10 PI1 Pl2 PI3 Pl4 PIS Pl PI7
Program Increment
B Implemented [l Partial [l Mot Implemented
Capability Status per Pl
3 3
3
w 2 2
E 2
E
o
[=%
o
o
s 1
E 1
] ] ]
0 0 0 0
P10 PI1 P12 PI3 Pl4 PIS Pl PI7

Program Increment

B 'mplemented [l Partial [l Not Implemented

Exploring the Universe with the world's largest radio telescope

28




