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Scaling agile software development processes 
around the world



Talk Outline

• The Square Kilometre Array Observatory


• Software at the core of the SKA Observatory


• The need for scaling software development


• Selecting and prototyping SAFe®


• Future Work!



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?



Observes neutrinos 
through photon flashes!

KM3NeT:2020s

SKA: 2027

Observes gamma rays through 
through  Cherenkov radiation 
particle cascade detection.

CTA: 2025

JWST: 2021

ALMA: operational

Observes GWs through 
optical interferometry!

LIGO/VIRGO: 
operational/++ 

ATHENA: 2032

ELT: 2025

21st Century Observatories



Studying HI to Enable SKA Science
Cosmic Dawn


(First Stars and Galaxies)

Galaxy Evolution

(Normal Galaxies z~2-3)

Cosmology

(Dark Energy, Large Scale Structure)Cosmic Magnetism


(Origin, Evolution)

Cradle of Life

(Planets, Molecules, SETI)

Testing General Relativity

(Strong Regime, Gravitational Waves)

Exploration of the Unknown

Broadest range of 
science of any facility, 

worldwide



SKA1 Telescopes



SKA1 Telescopes



SKA1 Telescopes

Two world-leading 
telescopes

Acting as world-
leading observatory
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SKA1 Sites
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300 km
Murchison Radio Astronomy Observatory

Geraldton

Perth

SKA1-Low
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500 km

Cape Town

SKA1-Mid site (Karoo dessert)

Canarvon

SKA1-Mid



Both sites have stringent 
Radio Quiet Zone regulations!



And we have a 50 years 
operational lifetime!



SKA Organisation
! Australia (DoI&S)

" Canada (NRC-HIA)

# China (MOST)

$ France (CNRS)

% Germany (MPI)

& India (DAE)

' Italy (INAF)

( Netherlands (NWO)

) New Zealand (MED)

* Portugal

+ South Africa (DST)

, Spain (MICINN)

- Sweden (Chalmers)

. UK (BEIS/STFC)

In discussions with:

 / Switzerland

 0 Japan

 1 South Korea
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In the process of 
becoming an Inter-

Governmental 
Organisation



.
✅✅ ✅

Treaty signed: Rome, 12 March 2019

#*' + ( !



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?



It is funny because it is true!



Software is at the core of the 
SKA1 Observatory and telescopes



Software is at the core of the 
SKA1 Observatory and telescopes

100 FTEs/year 
during bridging Share 

of FTEs

17%

16%
67%

SW MID (non-SW) LOW

100 FTEs/year for 
Data Processing ~50% total 

construction 
budget for SW



Software and the SKA
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Software and the SKA



Software and the SKA



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 Organisation
! Australia (DoI&S)
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 1 South Korea


In the process of 
becoming an Inter-

Governmental 
Organisation

21h timezone spread!



Zeroth Rule of Scaling: 



Zeroth Rule of Scaling: Don’t!



Zeroth Rule of Scaling: 
But we are way past that possibility…

Don’t!



Already 16 teams from 17 institutions!



Already 16 teams from 17 institutions!

• 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



Already 16 teams from 17 institutions!

• 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

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



Autonomy versus Alignment

Image from 
DevOpsGroup

Inspired by Spotify’s 
Engineering Culture

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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Autonomy versus Alignment

Image from 
DevOpsGroup

Classic Large-Scale 
Research Facilities
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Engineering Culture
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Autonomy versus Alignment

Image from 
DevOpsGroup

Inspired by Spotify’s 
Engineering Culture
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Autonomy versus Alignment

Image from 
DevOpsGroup

New Agile Large-Scale 
Research Facilities

Inspired by Spotify’s 
Engineering Culture

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/


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

I&P

start

exec

sprints

syncs

demos

adapt

capabilities

features

re�nement

pm

pmg

tcr

tech

ccb

R
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Ba
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TD
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Why the Scaled Agile Framework?

• 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.


• PI Planning helps with overall alignment every 13 weeks.



There is no magic in SAFe…
…except perhaps for PI Planning.



There is no magic in SAFe…
…except perhaps for PI Planning.

3Ζ���*RDOV3Ζ���20&�%RDUG�	�2EMHFWLYHV

+20(

1HZ�JULG

IKK

0Ζ/(6721(6�	�(9(176

1HHG�'3�$57
V�KHOS�"

(;7(51$/�'(3(1'(1&Ζ(6

&5($0

.$522

%877216

1&5$

1HHG�6607�+HOS�"��$UFKLWHFWXUHb

7HDP���6ROXWLRQ�3URJUDP�0JWb

7HDP�

6<67(0

0&&6

3(5(17,(

&,3$

,WHUDWLRQ���������-XQH�������-XQH�

,3�LWHUDWLRQ�����$XJ�������6HSW�
,WHUDWLRQ��������$XJ�������$XJ�

,WHUDWLRQ���������-XO\�����$XJ�
,WHUDWLRQ��������-XO\������-XO\�,WHUDWLRQ���������-XQH������-XO\�

6<67(0��
'(02
��

6<67(0��
'(02
��

6<67(0��
'(02
��

6<67(0��
'(02
��

62/87,21�
6<67(0��
'(02
��

3,�
3ODQQLQJ�

&/21(���&RQWURO�WKH�093�XVLQJ�WKH�ȴUVW

6FKHGXOLQJ�%ORFN�ΖQVWDQFHV

ΖPSOHPHQWLQJ 63�����

9LYHN�0RKLOH ���

&UHDWH�D�PDQDJHPHQW�VHUYHU�DQG�D

FRPPRQ�LQYHQWRU\�UHSRVLWRU\

5HOHDVLQJ 63�����

%DUWROLQL��0DUFR ���

$EVWUDFW�.XEHUQHWHV�2UFKHVWUDWLRQ

3URJUDP�%DFNORJ 63�����

%DUWROLQL��0DUFR ���

6LJQLȴFDQWb
GHSHQGHQF\.H\�

0LOHVWRQHb
RU

HYHQW

5HG�VWULQJ�b'HSHQGHQFLHV�WRb

EH�FRPSOHWHG�EHIRUH�WKHb

IHDWXUH�FDQ�EH�FRPSOHWHG

)($785(�%2$5'

ΖPSOHPHQW�6.$�6WDWHV�DQG�0RGHV�LQ�OPF

EDVH�FODVVHV�DV�SHU�$'5��

'RQH 63�����

%ULGJHU��$ODQ ���

7DQJR�HYHQWV�JHQHUDWRU

'RQH 63�����

/H�5RX[��*HUKDUG ���

+DUPRQL]H�DSSURDFKHV�WR�KDQGOLQJ�HUURUV

DQG�H[FHSWLRQV��)ROORZXS�WR�63���

'RQH 63����

%ULGJHU��$ODQ ���

70&�WR�DGDSW�WR�FKDQJHV�LQ�WKH�REVHUYLQJ

VWDWH�PDFKLQHV�GHFLGHG�E\�$'5��

ΖPSOHPHQWLQJ 63�����

%ULGJHU��$ODQ ���

$GDSW�70&�WR�WKH�QHZ�UHFHLYH�DGGUHVV

GHVLJQ�UHVXOWLQJ�IURP�$'5���

'21( 63�����

:RUWPDQQ��3HWHU ���

([SDQGHG�7RS�%RWWRP�&RQWURO�7KUHDG

ΖPSOHPHQWLQJ 63�����

%ULGJHU��$ODQ ���

)XQFWLRQDO�0&&6�PDVWHU

ΖPSOHPHQWLQJ 63�����

6DQWDQGHU�9HOD��-XDQ��� ���

LPSRUW�H[SRUW�RI�GDVKERDUGV

ΖPSOHPHQWLQJ 63����

*LRUJLR�%UDMQLN ���

6WDWLRQ�GHYLFH�REMHFW�LPSOHPHQWDWLRQ

ΖPSOHPHQWLQJ 63�����

6DQWDQGHU�9HOD��-XDQ��� ���

6WDWLRQ%HDP�GHYLFH�REMHFW

LPSOHPHQWDWLRQ

ΖPSOHPHQWLQJ 63�����

6DQWDQGHU�9HOD��-XDQ��� ���

2(7�WR�DGDSW�WR�DQ\�FKDQJHV�LQ�WKH

REVHUYDWLRQ�VWDWH�PDFKLQH�V��UHVXOWLQJ

IURP�$'5��

'RQH 63�����

%ULGJHU��$ODQ ���

&RQWLQXDWLRQ�RI�70&�LQWHJUDWLRQ�ZLWK�'LVK

6RIWZDUH

ΖPSOHPHQWLQJ 63����

/H�5RX[��*HUKDUG ���

ΖPSOHPHQW�$ERUW�DQG�5HVWDUW�FRPPDQGV

LQ�70&

ΖPSOHPHQWLQJ 63����

(VSDGD��'DQLHO ���

2(7�WR�DGDSW�WR�DQ\�FKDQJHV�LQ�WKH�-621

FRQȴJXUDWLRQV�UHVXOWLQJ�IURP�$'5���DQG

$'5���

'RQH 63�����

%ULGJHU��$ODQ ���

0LG�6HQVLWLYLW\�&DOFXODWRU�3URMHFW�VHWXS

5HOHDVLQJ 63����

%UHHQ��6KDUL ���

0LG�6HQVLWLYLW\�&DOFXODWRU�%DFN�HQG

5HIDFWRU

ΖPSOHPHQWLQJ 63����

%UHHQ��6KDUL ���

&63�/0&�ΖPSOHPHQW�6.$�6WDWHV�DQG

0RGHV�DV�SHU�$'5���DQG�WKH�&6�JXLGHOLQHV

ΖPSOHPHQWLQJ 63����

9LYHN�0RKLOH ���

&63B0LG�&%)�6XEDUUD\���ΖPSOHPHQW�6.$

6WDWHV�DQG�0RGHV�DV�SHU�$'5����XVH�/0&

%DVH�&ODVV�6XEDUUD\�YHUVLRQ��������RU�ODWH
U�

ΖPSOHPHQWLQJ 63����

9LYHN�0RKLOH ���

0LG�&%)�6RIWZDUH�$UFKLWHFWXUH��LQFOXGLQJ

7'&�

ΖPSOHPHQWLQJ 63�����

6DQWDQGHU�9HOD��-XDQ��� ���

7$/21�ΖQIUDVWUXFWXUH���)3*$�&RQȴJXUDWLR
Q

YLD�+36�XVLQJ�/LQX[��3DUW���

ΖPSOHPHQWLQJ 63����

9LYHN�0RKLOH ���
7$/21�ΖQIUDVWUXFWXUH���FRPPXQLFDWLRQ

EHWZHHQ�+36�DQG�)3*$���0HPRU\

0DSSLQJ��'H7UΖ��WRROV

3URJUDP�%DFNORJ 63����

9LYHN�0RKLOH ���

7'&�VRIWZDUH�WR�JHQHUDWH�DQG�UHSRUW

ZLGHEDQG�DXWR�FRUUHODWLRQ�SURGXFWV�IRU

GDWD�UHFHLYHG�IURP�WKH�GLVK

ΖPSOHPHQWLQJ 63����

$ODFKNDU��%DVVHP ���

7'&�%DVH�%XLOG

ΖPSOHPHQWLQJ 63����

$ODFKNDU��%DVVHP ���

7'&�%XLOW�LQ�7HVW�(QYLURQPHQW���%Ζ7(�093�

ΖPSOHPHQWLQJ 63����

/HZLV��%HQ ���

9)&�)3*$�&RGH

3URJUDP�%DFNORJ 63����

$ODFKNDU��%DVVHP ���

6.$03Ζ�ΖQVWDOO�36Ζ

3URJUDP�%DFNORJ 63����

&DLD]]R��0DUFR �����

5)Ζ�)ODJJLQJ�ΖPSURYHPHQWV

ΖPSOHPHQWLQJ 63����

'L�9UXQR��)HGHULFR �����

3UHSDUDWLRQ�IRU�&RQVWUXFWLRQ

ΖPSOHPHQWLQJ 63����

6WRGGDUW��-DFTXH ����
367�7DQJR�0DVWHU

ΖPSOHPHQWLQJ 63����

/H�5RX[��*HUKDUG ���

3URGXFH�*HPLQL�+%0

ΖPSOHPHQWLQJ 63����

&DLD]]R��0DUFR �����

3HUHQWLH�5HVRXUFH�DOORFDWLRQ

ΖPSOHPHQWLQJ 63����

%ULGJHU��$ODQ �����

3URGXFH�*HPLQL�%DFNSODQH

ΖPSOHPHQWLQJ 63����

6WRGGDUW��-DFTXH �����

&KLOOHU�HPDLO�DOHUWV

5HOHDVLQJ 63����

6WRGGDUW��-DFTXH �����

3XUFKDVH�6HUYHUV�36Ζ

ΖPSOHPHQWLQJ 63����

'HHJDQ��0LOHV �����

2(7�DERUW�IXQFWLRQDOLW\

ΖPSOHPHQWLQJ 63�����

(VSDGD��'DQLHO ���

$SSHDOLQJ��FRQQHFWHG�GDVKERDUGV�IRU�&63

GHYLFHV

ΖPSOHPHQWLQJ 63����

*LRUJLR�%UDMQLN ���

1&5$�WR�&Ζ3$�b
3URYLGH�&%)b

GRFNHU�LPDJH�ZLWKb

$'5����DQG�$'5��

���LPSOHPHQWHGb
E\�6SULQW��

1&5$�WR�&5($0�b
3URYLGH�&63b

GRFNHU�LPDJH�ZLWKb

$'5����DQG�$'5��

���LPSOHPHQWHGb
E\�6SULQW��

1&5$�WR�6Ζ0�b
3URYLGH�6'3b

GRFNHU�LPDJH�ZLWKb

$'5����DQG�$'5��

���LPSOHPHQWHGb
E\�6SULQW��

1&5$�WR�0&&6�b
8SGDWH�/0&�%DVHb

&ODVVHV�DV�SHU�$'5��

���2EVHUYDWLRQ�VWDWHb

DQG�$ERUWb�	�5HVWDUWb

FRPPDQG�XSGDWHV�b
E\�VSULQW��

$UFKLWHFWXUH�&ODULȴFDWLRQ�Ȃ�HQDEOHUV

ΖPSOHPHQWLQJ 63�����

%ULGJHU��$ODQ ���

([SORUH�FRQWUDFW�WHVWLQJ�ZLWK�3$&7�RU

VLPLODU�IUDPHZRUNV

3URJUDP�%DFNORJ 63����

*LRUJLR�%UDMQLN ���

'HSHQGHQF\b
RQ�Ζ1$)�IRUb
'6+��/0&b
VXSSRUW

1&5$�WR�&Ζ3$�b
3URYLGH�&%)b
GRFNHU�LPDJH�b
ZLWK�$ERUW�DQGb

5HVWDUW�&RPPDQG

1&5$�WR�&Ζ3$�b
3URYLGH�&%)�GRFNHUb

LPDJH�ZLWK�REV6WDWHb

DQG�6WDWH�WUDQVLWLRQb

XSGDWHV�LQ�OLQH�ZLWKb

$'5����E\�6SULQW��

1&5$�WR�&5($0�b

3URYLGH�&63�GRFNHUb

LPDJH�ZLWK�REV6WDWHb

DQG�6WDWH�WUDQVLWLRQb

XSGDWHV�LQ�OLQH�ZLWKb

$'5����E\�6SULQW��

1&5$�WR�6Ζ0�b
3URYLGH�6'3�GRFNHUb

LPDJH�ZLWK�REV6WDWHb

DQG�6WDWH�WUDQVLWLRQb

XSGDWHV�LQ�OLQH�ZLWKb

$'5����E\�6SULQW��

1&5$�WR�&5($0�b
3URYLGH�&63b

GRFNHU�LPDJH�ZLWKb

$ERUW�DQG�5HVWDUWb
FRPPDQG

1&5$�WR�6Ζ0�b
3URYLGH�6'3b

GRFNHU�LPDJH�ZLWKb

$ERUW�DQG�5HVWDUWb
FRPPDQG�E\b

6SULQW��

ΖPSOHPHQW�$ERUW�DQG�5HVWDUW�FRPPDQGV

LQ�&63�/0&

3URJUDP�%DFNORJ 63�����

(VSDGD��'DQLHO ���
0&&6�WR�&5($0�b

6XSSRUW�LQ�WKH�XVHb

RI�:HEMLYH�DQGb

XQGHUVWDQGLQJ�RIb
LWV�XVH�IRU�&/Ζ�

&5($0�WR�0&&6�b

'HSHQGDQF\�RQb
0&&6�WR�KDYHb
&63�/0&�EDVHb

FODVVHV�DYDLODEOHb
IRU�XVH�

5HYLHZ�70���Ζ1)5$�LQWHUIDFHV�ZLWK�%06�WR

FDSWXUH�KRZ�DODUPV�DQG�HYHQWV�VKRXOG�EH

SURSDJDWHG�DQG�GHȴQHG�LQ�WKH�OLJKW�RI

RSHUDWLRQDO�UHTXLUHPHQWV

ΖPSOHPHQWLQJ 63����

%ULGJHU��$ODQ ���

&63�/0&�6XEDUUD\���LPSOHPHQW�FKDQJHV

UHTXLUHG�WR�VXSSRUW�H[HFXWLRQ�RI�PXOWL�

VFDQ�6FKHGXOLQJ�%ORFNV��66����

'RQH 63�����

/H�5RX[��*HUKDUG ���

6SHFLȴFDWLRQ�RI�ZKDW�ZRXOG�EH�UHTXLUHG

IURP�D�VLPSOH�SURWRW\SH�2EVHUYDWLRQ

'HVLJQ�7RRO�WR�VXSSRUW�QHDU�WHUP�QHHGV�

ΖPSOHPHQWLQJ 63����

(VSDGD��'DQLHO ���

'RFXPHQWDWLRQb

RI�&63�&KDQJHV

5HIDFWRU�EDVH�FODVVHV�WR�XVH�3\7UDQVLWLRQ

ΖPSOHPHQWLQJ 63�����

%ULGJHU��$ODQ ���

1HZb
IHDWXUHb

EURNHQ�RXWb
RI�VS������

&63B0LG�&%)�6XEDUUD\���LPSOHPHQW

FKDQJHV�UHTXLUHG�WR�VXSSRUW�H[HFXWLRQ�R
I

PXOWL�VFDQ�6FKHGXOLQJ�%ORFNV��66����

'RQH 63�����

/H�5RX[��*HUKDUG ���
&Ζ3$�7HDP�GHSHQGVb

RQ�GHOLYHU\�RI�WKHb

XSGDWH�YHUVLRQ�RIb

OPF��EDVH��FODVVHV�DWb

WKH�EHJLQQLQJ�RI�WKHb

6SULQW����QHHGHG�E\b
63������

&63B0LG�&%)�6XEDUUD\���LPSOHPHQW

FRPPDQGV�$ERUW�DQG�5HVWDUW��66����

3URJUDP�%DFNORJ 63�����

(VSDGD��'DQLHO ���

$EVWUDFW�&Ζ�&'�SLSHOLQHV

ΖPSOHPHQWLQJ 63�����

%DUWROLQL��0DUFR ���

3URYLGH�3(5(17Ζ(�ZLWK�SKDVH�ELQ�5)Ζ

ȵDJJLQJ�IRU�SXOVDU�WLPLQJ

ΖGHQWLȴHG 6'5����

*ULɝQ��$QWKRQ\

&UHDWH�OLJKWZHLJKW�7$1*2�$3Ζ�YDOLGDWLRQ

PHFKDQLVP

5HOHDVLQJ 63�����

*LRUJLR�%UDMQLN ���

1HHG�VXSSRUWb
IURP�6\VWHPb
7HDP�WR�LQVWDOOb
DQG�FRQȴJXUHb

6.$03Ζ�LQ�/RZ�36Ζ

2QOLQH�GLDJQRVWLF�WRRO

'RQH 63�����

/H�5RX[��*HUKDUG ���

366�WRb
3HUHQWLH�b
5HYLHZb

/RZ�&%)����366b
Ζ&'�E\�6SULQW��

366�WRb
3HUHQWLH�b
5HYLHZb

/RZ�&%)����366b
Ζ&'�E\�6SULQW��

366�WR�3HUHQWLH�b

3URWRW\SH�LQLWLDOb
FRPPRQb

LQWHUIDFH�OLEUDU\b
E\�6SULQW��

366�WR�3HUHQWLH�b

3URWRW\SH�LQLWLDOb
FRPPRQb

LQWHUIDFH�OLEUDU\b
E\�6SULQW��

%OXH�6WULQJ��/LQNV�IURPb

IHDWXUHV�WR�6\VWHP�'HPRV

*UHHQ�6WULQJ��/LQNV�IURPb

IHDWXUHV�WR�6\VWHP�'HPRVb

VKRZFDVLQJ�%HKDYLRU�7HVWb

'ULYHQ�'HYHORSPHQW

(6&$3((6

6&+$$3

63$=$

1=$33

0LOHVWRQHV
	

(YHQWV

6Ζ0

<$1'$

366

1HHGV�6\VWHP�7HDP�KHOS

ΖWHUDWLRQ��������-XQ�������-XQ�

6LJQLȴFDQWb
GHSHQGHQF\

.H\�

6\VWHPb
'HPRb
��

6\VWHPb
'HPRb
��

6\VWHPb
'HPRb
�� 3Ζ�3ODQQLQJ

7%'

0LOHVWRQHb
RU

HYHQW

1HHGV�20&�$57�KHOS

5HG�VWULQJ�b'HSHQGHQFLHV�WR�EHb
FRPSOHWHG�EHIRUH�WKH�IHDWXUHb
FDQ�EH�FRPSOHWHG

ΖWHUDWLRQ��������-XQ������-XO� ΖWHUDWLRQ�������-XO�������-XO� ΖWHUDWLRQ��������-XO������$XJ� ΖWHUDWLRQ�������$XJ�������$XJ� Ζ3�6SULQW�����$XJ������6HS�

3/$1(7

6\VWHPb
'HPRb
��%

([WHUQDO�'HSHQGHQFLHV

'DWD�3URFHVVLQJ
3URJUDP�7HDP

3Ζb
'HPR

6\VWHPb
'HPRb
��%

7%'
�������������87&��

7%'
��������������87&�� 7%'

��������������87&��
7%'

��������������87&�� 7%'
��������������87&��6\VWHPb

'HPRb
��$

6\VWHPb
'HPRb
��$

7%'
��������������87&��

7%'
��������������87&��

ΖPSOHPHQW�QHZ�VXEDUUD\�VWDWH�PDFKLQH
�$'5���

5HOHDVLQJ 63�����

:RUWPDQQ��3HWHU ���

'HFRXSOH�6'3�&63�VFDQ�FRQȴJXUDWLRQ
�$'5�����$'5����

'RQH 63����

:RUWPDQQ��3HWHU ���

8SGDWHG�YLVLELOLW\�UHFHLYH�ZRUNȵRZ
LQWHJUDWHG�LQWR�WKH�6'3�SURWRW\SH

ΖPSOHPHQWLQJ 63����

0RUW��%HQ ���

3XEOLVK�UHDO�WLPH�LQIRUPDWLRQ�IURP�FRQȴJ
'%�WR�7DQJR���70

ΖPSOHPHQWLQJ 63����

:RUWPDQQ��3HWHU ���

$ERUW�	�5HVWDUW�FRPPDQGV�IRU�WKH�6'3
6XEDUUD\�GHYLFH

'RQH 63�����

%ULGJHU��$ODQ ���

2QERDUG�5$6&Ζ/��FRQWLQXHG�

ΖPSOHPHQWLQJ 63�����

1LNROLF��%RMDQ ���

&8'$�SRUW�RI�/($3�DOJRULWKP

ΖPSOHPHQWLQJ 63����

3HWHU�:RUWPDQQ ���

([WHQG�VLPXODWLRQ�RI�6.$�/2:�VWDWLRQ
UHVSRQVH�ZLWK�UHDOLVWLF�UHFHLYH�SDWK
EHKDYLRXU

ΖPSOHPHQWLQJ 63�����

+D\GHQ��'DQLHO ���

(YDOXDWLRQ�DQG�EHQFKPDUNLQJ�RI�H[LVWLQJ
PLWLJDWLRQ�WHFKQLTXHV�IRU�KHWHURJHQRXV
EHDPV

ΖPSOHPHQWLQJ 63�����

/DLQJ��5REHUW ���

5HTXLUHPHQWV�IRU�LQVWDQWLDWLQJ�DQG
WHUPLQDWLQJ�366�VXEDUUD\V�

'21( 63����

:RUWPDQQ��3HWHU ���

ΖQWHJUDWH�2SHQ&/�)UHTXHQF\�'RPDLQ
$FFHOHUDWLRQ�6HDUFK��)'$6��LQWR�3XOVDU
6HDUFK�3LSHOLQH

ΖPSOHPHQWLQJ 63�����

0RUW��%HQ ���

7HVW�2SHQ&/�)UHTXHQF\�'RPDLQ
$FFHOHUDWLRQ�6HDUFK��)'$6��8VLQJ�7HVW
9HFWRUV

ΖPSOHPHQWLQJ 63�����

.HDQH��(YDQ ���
%XLOG�DQG�LPSOHPHQW�366�VLQJOH�SXOVH
FDQGLGDWH�HPXODWRU�LQWR�6'3�366�UHFHLYH
LQIUDVWUXFWXUH

ΖPSOHPHQWLQJ 63����

6LPRQ�5DWFOLH ���

9DOLGLW\�7HVWLQJ�RI�)/'2�LQ�2ULJDPL

ΖPSOHPHQWLQJ 63�����

.HDQH��(YDQ ���

0LJUDWH�NDWSRLQW�IURP�HSKHP�WR�DVWURS\
�FRQWLQXHG�

ΖPSOHPHQWLQJ 63�����

5HHV��1LFN ���

6'3�ZRUNȵRZ�OLEUDU\�3R&

ΖPSOHPHQWLQJ 63����

:RUWPDQQ��3HWHU ���

$6.$3�GDWD�DQDO\VLV�RQ�Ζ5Ζ6��VHWXS�PDQDJH
LQVWDQFH�IRU�GXUDWLRQ�RI�DQDO\VLV

5HOHDVLQJ 63�����

%UHHQ��6KDUL ���

'HYHORS�6'&��VROXWLRQ��UXQQDEOH�DV�XVH
FDVH�RQ�Ζ5Ζ6�FORXG�LQIUDVWUXFWXUH

ΖPSOHPHQWLQJ 63�����

%RQDOGL��$QQD ���

6XSSRUW�GHYHORSPHQW�RI�6'&�VFRULQJ�FRGH
IRU�6'&��XVH�FDVH

ΖPSOHPHQWLQJ 63�����

%RQDOGL��$QQD ���

&RQWDLQHULVHG�6'&��VLPXODWLRQ�SLSHOLQH
GHPRQVWUDWHG�DV�3R&�IRU�IXWXUH�65&
�	6'&��DQDO\VLV�SODWIRUP

ΖPSOHPHQWLQJ 63����

+DUWOH\��3KLOLSSD ���

([SORUH�-XS\WHUKXE�DXWKHQWLFDWLRQ

ΖPSOHPHQWLQJ 63�����

0RUW��%HQ ���

5XFLR�GHYHORSPHQW

3URJUDP�%DFNORJ 63�����

&ROHV��-HUHP\ ���

'DWD�ODNH�RSHUDWLRQV��WHVWLQJ��PRQLWRULQJ
DQG�RSV�PDQDJHPHQW

ΖPSOHPHQWLQJ 63�����

&ROHV��-HUHP\ ���

1H[W�JHQHUDWLRQ�VWRUDJH�SRG���HYDOXDWH
&276�RSWLRQV

ΖPSOHPHQWLQJ 63�����

'HHJDQ��0LOHV ���

5HOHDVH�6$5$2�0.��6FLHQFH�5HSRVLWRU\�WR
3XEOLF

ΖPSOHPHQWLQJ 63�����

6LPRQ�5DWFOLH ���

)LQDOLVH�LQYHVWLJDWLRQ�LQWR�SLSHOLQH�LPDJH
GLVFUHSHQFLHV

ΖPSOHPHQWLQJ 63�����

6LPRQ�5DWFOLH ���

ΖQLWLDO�FRQWLQXXP�SLSHOLQH�TXDOLW\�PHWULFV

ΖPSOHPHQWLQJ 63�����

0RUW��%HQ ���

$GGUHVV�'$/LX*(�7HFKQLFDO�'HEW

ΖPSOHPHQWLQJ 63����

0RUW��%HQ ���

5HLPSOHPHQW�\DQGDVRIW�''�FDOLEUDWLRQ
SURWRW\SH

ΖPSOHPHQWLQJ 63�����

6DQWDQGHU�9HOD��-XDQ��� ���

57�YLVLELOLW\�UHFHLYH�VLJQDO�GLVSOD\
GHYHORSHG�DQG�LQWHJUDWHG�LQWR�WKH�6'3
SURWRW\SH

ΖPSOHPHQWLQJ 63�����

6LPRQ�5DWFOLH ���

)UHTXHQF\�'RPDLQ�$FFHOHUDWLRQ�6HDUFK
)3*$�+DUPRQLF�6XPPLQJ�PRGXOH�GHVLJQ
GHYHORSPHQW

3URJUDP�%DFNORJ 63����

.HDQH��(YDQ ���

'HGLVSHUVLRQ�)3*$�PRGXOH�LQWHJUDWLRQ
LQWR�366�&KHHWDK�SLSHOLQH

ΖPSOHPHQWLQJ 63����

0RUW��%HQ ���

&UHDWH�366�&63�0DVWHU�%DVH�&ODVVHV

)XQQHO 63�����

/H�5RX[��*HUKDUG ���

([SORUDWLRQ�RI�%DVHOLQH�'HSHQGHQW
$YHUDJLQJ��%'$��LQ�SUH�SURFHVVLQJ

ΖPSOHPHQWLQJ 63�����

3HWHU�:RUWPDQQ ���

7HVW�GHSOR\PHQW�RI�0HHU.$7�6'3�VWDFN
XVLQJ�N�V

3URJUDP�%DFNORJ 63�����

'HHJDQ��0LOHV ���

)UHTXHQF\�'RPDLQ�$FFHOHUDWLRQ�6HDUFK
)3*$�3&ΖH�IXQFWLRQDOLW\�HQKDQFHPHQWV

ΖPSOHPHQWLQJ 63����

0RUW��%HQ ���

)XUWKHU�ΖQYHVWLJDWLRQ�RI�)LOWHU�2XWSXW�3ODQH
)'$6�SURFHVVLQJ�WHFKQLTXHV

3URJUDP�%DFNORJ 63�����

0RUW��%HQ ���

'HSHQGHQF\b
RQ�6WDFN+3&b
DYDLODELOLW\�WRb
KHOS�ZLWK�N�Vb
WLPLQJ�LQIR

5HYLHZb
UHVHDUFKb
RQ�5'0$

5HYLHZ�836b
5HTXLUHPHQWb

ZRUN

&RPSDULVRQ�RI�EHDP�PRGHOV�IRU�6.$��
/2:

ΖPSOHPHQWLQJ 63�����

/DLQJ��5REHUW ���

3URRI�RI�FRQFHSW�RI�YLVLELOLW\�VWUHDPLQJ
RYHU�DSDFKH�DUURZ�SODVPD�IRU�UHDO�WLPH
SURFHVVLQJ

ΖPSOHPHQWLQJ 63�����

:RUWPDQQ��3HWHU ���
0LJUDWH�$$96�GDWD�IURP�052�DQG
LQYHVWLJDWH�SHUPDQHQW�GDWD�PDQDJHPHQW
VROXWLRQ

ΖPSOHPHQWLQJ 63�����

6DQWDQGHU�9HOD��-XDQ��� ���

6SLNH����6L]Hb
06Y��$3Ζb
3\WKRQb

LPSOHPHQWDWLRQ

6LPXODWLRQ�RI�EHDP�PRGHOV�DQG�YLVLELOLWLHV
ZLWK�''�FRUUXSWLRQV�IRU�6.$��/2:

ΖPSOHPHQWLQJ 63�����

/DLQJ��5REHUW ���
6LPXODWLRQ�RI�EHDP�PRGHOV�DQG�YLVLELOLWLHV
ZLWK�''�FRUUXSWLRQV�IRU�6.$��0Ζ'

ΖPSOHPHQWLQJ 63�����

/DLQJ��5REHUW ���

ΖQWHJUDWH�QHZ�5)Ζ0�DOJRULWKP��Ζ450��DQG
UHȴQH�JHQHULF�5)Ζ0�WHVWLQJ�

ΖPSOHPHQWLQJ 63�����

0RUW��%HQ ���

'LVFXVVLRQb
ZLWK�<$1'$b
UHJDUGLQJb

63������6SLNH

([WHUQDOb
GHSHQGHQF\�WRb

SURYLGH�DFFHVV�WRb
052�PDFKLQHV�WRb

H[WUDFW�GDWD
�UHVROYHG�

$WWHQG�3ODQHWb
ZRUNȵRZb
PHWULFVb

ZRUNVKRSV

&%)�366�ΖQWHUIDFH�/LEUDU\

ΖPSOHPHQWLQJ 63����

$ODFKNDU��%DVVHP ���

(QKDQFH�WKH�*38�LPDJLQJ�JDLQ�FDOLEUDWLRQ
SLSHOLQH�FRGH�WR�VXSSRUW�)3���YLVLELOLWLHV

3URJUDP�%DFNORJ 63�����

0RUW��%HQ ���

ΖQYHVWLJDWH�LRBXULQJ�DV�D�OLJKW�ZHLJKW�5'0$
DOWHUQDWLYH

ΖPSOHPHQWLQJ 63�����

&KULV�%URHNHPD ���

$VVHVV�SHUIRUPDQFH�ODWHQF\�QHHGHG�WR
ODXQFK�D�FRQWDLQHULVHG��UHFHLYH��ZRUNȵRZ
XVLQJ�N�V

ΖPSOHPHQWLQJ 63�����

'HHJDQ��0LOHV ���

(VWDEOLVK�UHTXLUHPHQWV�DQG�VWUDWHJ\�IRU
UHDOLVWLF�EHQFKPDUNLQJ�GDWDVHWV

ΖPSOHPHQWLQJ 63�����

0RUW��%HQ ���

(VWLPDWH�836�RU�%DFNXS�3RZHU
5HTXLUHPHQWV�IRU�63&V

ΖPSOHPHQWLQJ 63�����

6LPRQ�5DWFOLH ���

0WJ����1�5HHVb
	�5�6FKRȴHOGb
WR�UHYLHZ�DQGb
FRPPHQW�RQb

GRFV

0WJ����Ζ3*�WRb
FRPPHQW�DQGb
EH�DYDLODEOHb

IRUb
SUHVHQWDWLRQ�

6XSSRUWb
3ODWIRUPV��ZLWKb
UXQQLQJ�VGSb
ZRUNȵRZV 6XSSRUWb

3ODWIRUPV��ZLWKb
UXQQLQJ�VGSb
ZRUNȵRZV

6XSSRUWb
3ODWIRUPV��ZLWKb
UXQQLQJ�VGSb
ZRUNȵRZV

3DUWLFLSDWH�LQ�&$57$�XVDELOLW\�UHYLHZ

ΖPSOHPHQWLQJ 63�����

.LUNKDP��.HFKLO ���

7RROV�DQG�0HWULFV�IRU�3ODWIRUP�0RQLWRULQJ
DQG�3URȴOLQJ

ΖPSOHPHQWLQJ 63����

0RUW��%HQ ���

ΖQYHVWLJDWH�0HHU.$7�VRIWZDUH�DV�D
SRWHQWLDO�EHQFKPDUN�IRU�6.$

ΖPSOHPHQWLQJ 63�����

0RUW��%HQ ���

6WDQGDUGL]H�Ζ�2�SHUIRUPDQFH�EHQFKPDUN

ΖPSOHPHQWLQJ 63�����

0RUW��%HQ ���

(QDEOH�XVH�RI�6.$�EHDPV�LQ�:6&OHDQ

ΖPSOHPHQWLQJ 63�����

/DLQJ��5REHUW ���

)RUPDOO\�5HYLHZ��8SGDWH��DQG�6LJQ���Ζ606
6HFXULW\�3ROLFLHV

ΖPSOHPHQWLQJ 63�����

6DQWDQGHU�9HOD��-XDQ��� ���

6XSSRUW�1=$33�WR�SUHSDUH�IRU�5'0$
6\VWHP�'HPRV�����DQG����

ΖGHQWLȴHG 6'5����

6WHYHQV��'DYLG

5HYLHZ�/)$$�636�1HWZRUN�GHVLJQ

ΖPSOHPHQWLQJ 63�����

0RUW��%HQ ���

ΖPSURYH�ȵH[LELOLW\�RI�$2)ODJJHU�XVLQJ�/XD

ΖPSOHPHQWLQJ 63�����

6DQWDQGHU�9HOD��-XDQ��� ���

1HWZRUN�FKDQJHV�LQ�/2:�(&3�������

'21( 63�����

5HHV��1LFN ���
'HYHORS�D�3URFHVV�IRU�([SDQGLQJ
1HW7HUUDLQ�$FFHVV�WR�WKH�0Ζ'
ΖQIUDVWUXFWXUH�7HDP

ΖPSOHPHQWLQJ 63�����

6DQWDQGHU�9HOD��-XDQ��� ���

5HYLHZ�DQG�EDVLF�LPSDFW�DVVHVVPHQW�RQ
0HHU.$7���$$����0Ζ'�DQG�(&3V�IRU�'UDIW
&3�

'21( 63�����

6ZDUW��*HUKDUG ��� 6XPPDULVH�GHVLJQ�FRQFHSWV��SURMHFW
LPSDFW�DQG�SODQ�RI�ZRUN�WR�LQFRUSRUDWH�D
''%+�GHWDLOHG�GHVLJQ�LQWR�WKH�/2:
1HWZRUN�

ΖPSOHPHQWLQJ 63�����

YDQ�(V��$QGUH ���

5HVROYH�RXWVWDQGLQJ�LVVXHV�IURP�DGGLQJ
�*%�QHWZRUN�FRQQHFWLRQ�WR�636�QHWZRUN

3URJUDP�%DFNORJ 63�����

:DWHUVRQ��0DUN ���

$YDLODELOLW\b
RI�/)$$b
60(V

0WJ����15�	b
56�WR�DJUHHb

Ζ3*b
FKDQJHV�

0WJ���Ζ3*�WRb
DJUHH�ȴQDOb
VXEPLVVLRQ�

2EWDLQ�/)$$b
5$&.�1HWZRUNb
�GRFXPHQWb
IURP�*LDQQLb
&RPRUHWWR

*HW�VLJQ�R�IURPb
*LDQQL�0DUN�Z�RQb
WKH�UHYLHZ�DQGb

DJUHH�DQ\�IXUWKHUb
ZRUN��5DLVH�-Ζ5$b
WLFNHWV�IRU�3Ζ��

3URYLGH�LQSXW�WR�VLPXODWLRQ�SDUDPHWHUV

5HVROYHG 6'5����

0LWFKHOO��'DQLHO

7HDP�6Ζ0�WR�SURYLGH�63$=$�ZLWK�6.$
YROWDJH�EHDP�PRGHOV�DQG�VLPXODWHG
5$6&Ζ/�YLVLELOLWLHV

ΖQ�3URJUHVV 6'5����

7LP�&RUQZHOO

&RQWULEXWLRQ�WR�&$57$�5HYLHZ

ΖQ�3URJUHVV 6'5����

.LUNKDP��.HFKLO

3URYLGH�LQSXW�WR�VLPXODWLRQ�SDUDPHWHUV

5HVROYHG 6'5����

0DXFK�7RP

3URYLGH�LQSXW�WR�VLPXODWLRQ�SDUDPHWHUV

5HVROYHG 6'5����

6WHIDQ�:LMQKROGV

6.$�6FLHQFH�7HDP�WR�GHOLYHU�WHVW�VFULSWV

ΖGHQWLȴHG 6'5����

8QDVVLJQHG

5HYLHZ�5$6&Ζ/�'RFXPHQWDWLRQ

5HVROYHG 6'5����

&ROOLQVRQ��-DPHV

5HYLHZ�5$6&Ζ/�'RFXPHQWDWLRQ

ΖQ�3URJUHVV 6'5����

$OODQ��9HULW\

5HYLHZ�5$6&Ζ/�'RFXPHQWDWLRQ

ΖQ�3URJUHVV 6'5����

%HQQHWW�7KRPDV

&RQWULEXWH�WR�$SDFKH�DUURZ�SODVPD�UHYLHZ

ΖQ�3URJUHVV 6'5����

6FKZDUGW��/XGZLJ

6.$�6FLHQFH�7HDP�WR�GHYHORS�VFRUH
FDOFXODWLRQ

ΖGHQWLȴHG 6'5����

8QDVVLJQHG

&RQWULEXWLRQ�WR�SDUDPHWHUV�IRU�ZRUNȵRZ
EHQFKPDUNLQJ

5HVROYHG 6'5����

%HQQHWW�7KRPDV

3URYLGH�IHHGEDFN�RQ�6Ζ0�7HDP�VLPXODWLRQV

ΖGHQWLȴHG 6'5����

/RXLVD�4XDUWHUPDLQH

3URYLGH�IHHGEDFN�RQ�6Ζ0�7HDP�VLPXODWLRQV

ΖGHQWLȴHG 6'5����

6WHIDQ�:LMQKROGV

3URYLGH�IHHGEDFN�RQ�6Ζ0�7HDP�VLPXODWLRQV

ΖGHQWLȴHG 6'5����

0DXFK�7RP

6XSSRUW�1=$33�ZLWK�5HDO�WLPH�6LJQDO
'LVSOD\V

ΖQ�3URJUHVV 6'5����

6LPRQ�5DWFOLH

6XSSRUW�ZRUN�RQ�5'0$�WHVW���3URYLGH
KDUGZDUH�WR�UXQ�PRUH�WHVWV

ΖGHQWLȴHG 6'5����

6LPRQ�5DWFOLH

ΖQSXW�IURP�3HUHQWLH�7HDP�WR�6XSSRUW�&%)�
366�ΖQWHUIDFH�'HYHORSPHQW

ΖQ�3URJUHVV 6'5����

&KHQ��<XTLQJ

7ZR�)HDWXUHV�5HTXLUH�ΖQSXW�IURP�D�7KLUG�
3DUW\�&RPPHUFLDO�&RQWUDFWRU

ΖGHQWLȴHG 6'5����

8QDVVLJQHG

366�SURFHVVLQJ���VXEDUUD\�PRQLWRULQJ�DQG
FRQWURO

$QDO\]LQJ $'5���

%DUWROLQL��0DUFR

&KULV�%b
UHYLHZ�&276b
UHVHDUFKb
GRQH

366�'HYHORSPHQW�(VSHFLDOO\�5HJDUGLQJ�366
/0&�'HYHORSPHQW

5HVROYHG 6'5����

8QDVVLJQHG

3URYLGH�&RPPHQWV�RQ�6WDQGDUG�&%)�366
ΖQWHUIDFH�/LEUDU\

ΖQ�3URJUHVV 6'5����

8QDVVLJQHG

'HYHORS�VLIWLQJ�ORJLF�IRU�)'$6�+680�DQG
LPSOHPHQWDWLRQ�VFKHPHV�IRU�)'$6�)3*$

ΖPSOHPHQWLQJ 63����

.HDQH��(YDQ ���



Our guidance: Vision and Roadmap

Where do we 
want  to go?

How do we 
get there?

Vision

Roadmap
LARGE SOLUTION



Measure
& GrowBusiness Agility

System 
Team

Lean UX

Metrics

Vision

Milestones

CoP

Roadmap

Shared 
Services

Core 
Values

Lean-Agile
Mindset

SAFe Program
Consultant

Implementation
Roadmap

SAFe 
Principles

Capability

Enabler

Solution
Demo

Solution
Demo

Solution
Demo

Solution
Demo

Po
stPr

e

 Supplier

Po
stPr

e

SOLUTION
TRAIN

LARGE SOLUTION

NFRs

Solution Backlog

K
an

ba
n

MBSE

Compliance

Set-Based 

Variable
Fixed

PORTFOLIO

Portfolio Backlog
NFRsK

an
ba

n

Lean Budgets

Guardrails

Epic

Enabler
Epic

KPIs

Value Streams

CoordinationStrategic
Themes

Portfolio
Vision

Enterprise Government

Continuous
Exploration

Continuous
Integration

Continuous
Deployment

Continuous Delivery Pipeline

AGILE RELEASE TRAIN

Release
on Demand

Built-In
Quality

Solution
Context

Solution

Program
Backlog

NFRs

K
an

ba
n

Kanban

Scrum

XP
• Plan
• Execute
• Review
• Retro DevOps

Customer Centricity

Design Thinking

ESSENTIAL

 P
I P

la
nn

in
g

Program Increment Program Increment

 P
I P

la
nn

in
g

 P
I P

la
nn

in
g

IP
 It

er
at

io
n

IP
 It

er
at

io
n

CD

CI

CE

CD

CI

CE

System DemosSystem Demos

Enabler

Feature

Feature

Story

Story

System DemosSystem Demos

GoalsGoals GoalsGoals

IterationsIterations
Architectural
RunwayNFRs

Team
Backlogs Leffingwell, et al. © Scaled Agile, Inc.

C
A

LM

R

 PI Objectives

Enabler

Lean-Agile Leadership

N

Organizational
Agility

Agile
Product
Delivery

Enterprise
Solution
Delivery

Team and
Technical

Agility

Lean Portfolio
Management

Continuous
Learning

Culture

Business | Dev | Ops | Support 

Agile Teams

Business
Owners

Product
Mgmt

System
Arch/Eng

RTE

Scrum
Master

Product
Owner

Solution
Mgmt

Solution
Arch/Eng

STE

Epic
Owners

Enterprise
Architect

5.0

SAFe for Lean Enterprises®

Vision

Roadmap
LARGE SOLUTION



Measure
& GrowBusiness Agility

System 
Team

Lean UX

Metrics

Vision

Milestones

CoP

Roadmap

Shared 
Services

Core 
Values

Lean-Agile
Mindset

SAFe Program
Consultant

Implementation
Roadmap

SAFe 
Principles

Capability

Enabler

Solution
Demo

Solution
Demo

Solution
Demo

Solution
Demo

Po
stPr

e

 Supplier

Po
stPr

e

SOLUTION
TRAIN

LARGE SOLUTION

NFRs

Solution Backlog

K
an

ba
n

MBSE

Compliance

Set-Based 

Variable
Fixed

PORTFOLIO

Portfolio Backlog
NFRsK

an
ba

n

Lean Budgets

Guardrails

Epic

Enabler
Epic

KPIs

Value Streams

CoordinationStrategic
Themes

Portfolio
Vision

Enterprise Government

Continuous
Exploration

Continuous
Integration

Continuous
Deployment

Continuous Delivery Pipeline

AGILE RELEASE TRAIN

Release
on Demand

Built-In
Quality

Solution
Context

Solution

Program
Backlog

NFRs

K
an

ba
n

Kanban

Scrum

XP
• Plan
• Execute
• Review
• Retro DevOps

Customer Centricity

Design Thinking

ESSENTIAL

 P
I P

la
nn

in
g

Program Increment Program Increment

 P
I P

la
nn

in
g

 P
I P

la
nn

in
g

IP
 It

er
at

io
n

IP
 It

er
at

io
n

CD

CI

CE

CD

CI

CE

System DemosSystem Demos

Enabler

Feature

Feature

Story

Story

System DemosSystem Demos

GoalsGoals GoalsGoals

IterationsIterations
Architectural
RunwayNFRs

Team
Backlogs Leffingwell, et al. © Scaled Agile, Inc.

C
A

LM

R

 PI Objectives

Enabler

Lean-Agile Leadership

N

Organizational
Agility

Agile
Product
Delivery

Enterprise
Solution
Delivery

Team and
Technical

Agility

Lean Portfolio
Management

Continuous
Learning

Culture

Business | Dev | Ops | Support 

Agile Teams

Business
Owners

Product
Mgmt

System
Arch/Eng

RTE

Scrum
Master

Product
Owner

Solution
Mgmt

Solution
Arch/Eng

STE

Epic
Owners

Enterprise
Architect

5.0

SAFe for Lean Enterprises®

Vision

Roadmap
LARGE SOLUTION

Decisions  in all these proceses 
are informed by the Mission, 

Vision, and Roadmap



Coordinated with the Telescope Delivery Teams



Coordinated with the Telescope Delivery Teams

Priorities driven by TDTs; 
alignment through PIs

Software deployed and 
integrated at product level



Measure
& GrowBusiness Agility

System 
Team

Lean UX

Metrics

Vision

Milestones

CoP

Roadmap

Shared 
Services

Core 
Values

Lean-Agile
Mindset

SAFe Program
Consultant

Implementation
Roadmap

SAFe 
Principles

Capability

Enabler

Solution
Demo

Solution
Demo

Solution
Demo

Solution
Demo

Po
stPr

e

 Supplier

Po
stPr

e

SOLUTION
TRAIN

LARGE SOLUTION

NFRs

Solution Backlog

K
an

ba
n

MBSE

Compliance

Set-Based 

Variable
Fixed

PORTFOLIO

Portfolio Backlog
NFRsK

an
ba

n

Lean Budgets

Guardrails

Epic

Enabler
Epic

KPIs

Value Streams

CoordinationStrategic
Themes

Portfolio
Vision

Enterprise Government

Continuous
Exploration

Continuous
Integration

Continuous
Deployment

Continuous Delivery Pipeline

AGILE RELEASE TRAIN

Release
on Demand

Built-In
Quality

Solution
Context

Solution

Program
Backlog

NFRs

K
an

ba
n

Kanban

Scrum

XP
• Plan
• Execute
• Review
• Retro DevOps

Customer Centricity

Design Thinking

ESSENTIAL

 P
I P

la
nn

in
g

Program Increment Program Increment

 P
I P

la
nn

in
g

 P
I P

la
nn

in
g

IP
 It

er
at

io
n

IP
 It

er
at

io
n

CD

CI

CE

CD

CI

CE

System DemosSystem Demos

Enabler

Feature

Feature

Story

Story

System DemosSystem Demos

GoalsGoals GoalsGoals

IterationsIterations
Architectural
RunwayNFRs

Team
Backlogs Leffingwell, et al. © Scaled Agile, Inc.

C
A

LM

R

 PI Objectives

Enabler

Lean-Agile Leadership

N

Organizational
Agility

Agile
Product
Delivery

Enterprise
Solution
Delivery

Team and
Technical

Agility

Lean Portfolio
Management

Continuous
Learning

Culture

Business | Dev | Ops | Support 

Agile Teams

Business
Owners

Product
Mgmt

System
Arch/Eng

RTE

Scrum
Master

Product
Owner

Solution
Mgmt

Solution
Arch/Eng

STE

Epic
Owners

Enterprise
Architect

5.0

SAFe for Lean Enterprises®

Vision

Roadmap
LARGE SOLUTION

Decisions  in all these proceses 
are informed by the Mission, 

Vision, and Roadmap



 People  Calendars  CreateSpaces! " # $ %
9+

Pages /  Software Engineering /  Bridging organisation 10 Jira links 132 view(s)

Created by Bartolini, Marco, last modified by Santander-Vela, Juande 12 minutes ago

Like Caiazzo, Marco, Brederode, Ray and Lorita Christelis like this

Bridging Vision and Roadmap

The previous content of this page has been moved to SUPERSEDED — Bridging Vision and Roadmap for preservation; it can also be found on the history of this page (v4).
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Architectural Runway - Feature Set
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Technical Debt- Feature Set
Maintenance Support - Feature Set
Solution Intent
Platform

Observation Management & Controls ART Roadmap Towards T₀
Data Processing ART Roadmap Towards T₀

Introduction
This page contains a number of increasingly ambitious, increasingly more elaborate, visions for the Observatory Computing Hardware and Software. The horizon for the visions at
this moment correspond to T₀ (that is, start of construction), as per the calendar that can be found in confluence on the TDT Schedule page.

A vision for each Agile Release Train (ART) is provided at the end of the page, with further links to their detailed visions.

Please note the difference between Array Assembly n (AAn), which means that the hardware and software is ready and made available to the Assembly, Integration, and
Verification team, and Array Release n (ARn), which means that the hardware and software have already passed the AIV processes.

Note: this document was ported to Confluence from the following Google Document, which includes draft visions beyond T₀: SKA Visions (Google Doc).

Purpose and Scope
This is a base discussion vehicle for the Vision, to be used in the elaboration of the different Roadmaps. Once agreed for release, a relevant vision will be released in Community
Confluence, and further elaborations will keep happening here, incorporating the feedback from the different refinement workshops and other sources. Releases will be agreed
and sent to Community Confluence.

References
Some references used as sources of information for this roadmap:

Confluence:
2019 Schedule Development
TDT Schedule

Configured documents:
R.T. Lord and D. Gammon, Roll-Out Plan for SKA1_MID, SKA-TEL-AIV-2410001 Rev 08 (eB Link: https://ska-aw.bentley.com/SKAProd/Contents/Objects/14307B3)
R.T. Lord and D. Gammon, Roll-Out Plan for SKA1_LOW, SKA-TEL-AIV-4410001 Rev 08 (eB Link: https://ska-aw.bentley.com/SKAProd/Contents/Objects/14390B3)

Vision at T₀ (Jan 2021)

T₀ represents the starting date for SKA Construction. Therefore, we need to:

Satisfy the preconditions to start construction, both programmatically and engineering-wise;
Build 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 T₀ 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 T₀ and AA0.5 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.
Core teams of the two software delivery areas above have been onboarded, have several PIs 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.

The main software risks have been mitigated, and most software and system interface assumptions validated through prototyping:
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).
For both MVPs above, but at least for SKA1_Mid, up to 4 subarrays —virtual partitions of the telescope— have been tested, with isolation across them
proved, so that failures in any one of the subarrays do not affect the rest; different versions of software can be running across different subarrays, but
also in the same subarray, while keeping the ability to interrogate which software versions are running; and recovery mechanisms can restart software that
has stopped working, and this allows for the system to automatically resume working.
A suite of platform monitoring tools have been selected in order to aide the control system and operators to assess the health of the IT infrastructure and
the software running on it.
All products above share their code, and are only different in their configuration, and some of the components which are exclusive to each of the MVPs. We
call this join product the SKA MVP Product Integration (SKAMPI).

Different software versions of the same products can be run as different components (in the Software Engineering Institute sense) of the system (e.g. with
different sub-arrays or SDP pipelines).
Some data products can be generated by SDP from the simulated data.
Development of a mature engineering user interface product has also built expertise in Lean User Experience (Lean UX) techniques.

The development environments that support both the development, testing, continuous integration, and continuous delivery and release of software, while being
able to report on compliance, have been built:

There is a mature SKA environment for development and secure operations (DevSecOps) based on industry best-practices, including things like the following:
All relevant code is persisted in SKA repositories, with SKA compatible licenses, adhering to the SKA coding standards. Code is automatically tested daily
through unit tests and certain levels of integration testing, with artefacts made available through a working Continuous Integration/Continuous Delivery pipeline,
and there is a common sense of shared code ownership across all the teams.
There is an initial release management policy and tooling with qualification of software versions that can work run together, with the ability of running
multiple versions of software on the system, and it is easy to find which artefacts are those.
All teams are used to deploy and test their code in a virtual environment, enabled by the development of simulators where necessary, and their practices are
studied by the rest. Some basic end-to-end test of the software system is defined and executed, aided by an initial web based user interface.

There is a flexible repository for linking configuration-controlled documentation and requirements with the actual, increasingly detailed implementation of that
implementation that we call Solution Intent. The Solution Intent at T₀ is mature enough to inform the backlogs, building the architectural runway with enablers, with
enough tooling to report compliance and traceability. Options (as part of agile set-based design processes) are kept open and documented. The technology
evolution of software and computing hardware products is monitored, and incorporated to the Solution Intent where feasible..
AIV personnel, together with people from the teams, start creating initial user acceptance tests, who are able to execute them and provide feedback from them,
linking to the Solution Intent expressed as traceability to the L3-L2-L1 requirements.

The concept for early integration facilities has been prototyped through what we call Prototype System Integrations (PSIs), with regular, automated, integration of
increasingly developed signal-chain products integrated with their control and monitoring software components. The same control and monitoring components are then also
integrated with emulators for system level tests.
The Construction Proposal has been approved:

The contract structure is clear and well defined, possibly prototyped beyond the level of the MOUs in bridging.
The Work Breakdown Structure is consolidated as well as the tools and processes to measure progress in the work associated to each Work Package.
A way to transition to construction with little disruption to the momentum acquired by the SAFe framework is established.

Individual trains/teams may also develop intermediate products that are testing actual systems on telescopes.

All of the above are expected to be achieved in compliance with Scaled Agile Framework Principles, the Agile Manifesto principles, and the Lean-Agile Mindset.

Solution Roadmap Towards T₀
Solution Level activities/SAFe Program
Evolutionary Prototype/SKAMPI
Solution Intent

Figure 1 shows the high-level solution roadmap towards achieving T₀.

This high-level overview is articulated around a number of high-level milestones up to T₀:

First Council Meeting of the IGO: End of Q2 2020.
Construction Proposal (CP) Draft: Early Q2 2020.
Construction Proposal (CP) Submission: Early Q3 2020.
CP Approval: End of Q4 2020.
Start of Construction (T₀): Early Q1 2021.

The Solution Roadmap is divided in the following high-level Epics/Swimlanes:

Construction Proposal (not shown above)
Solution-level activities/SAFe Program (not shown above)
Evolutionary Prototype/SKAMPI (SKA Minimum Viable Product (MVP) Prototype Integration)

The following subsections detail what is expected on each of the items of the roadmap. The image below shows all Epics as they are structured in JIRA. The linked PDF contains
links to those Epics, as do the descriptions below.

Solution Level activities/SAFe Program
We have successfully split teams in to Agile Release Trains (ARTs), the Observations Management & Control (OMC) ART, and the Data Processing (DP) ART. There will be need for
coaching of the relevant ART-level members of the Content, Facilitation and Product Representative strands of both trains. At the same time, we expect to keep aligning the SAFe
Roadmap with those of the Telescope Delivery Teams (TDTs), including the corresponding Product Delivery Teams (PDTs) for hardware to be managed by the OMC software, or
that generates data to be processed by software in the DP ART.

In parallel, efforts will be devoted into bringing a first Prototype System Integration (PSI), for both the SKA1 Mid and SKA1 Low telescope hardware and software, again in alignment
with the TDTs.

No swim-lane is shown in the diagram above because this is just capacity reservation. This work will be logged under  SS-2 - Scaled Agile Framework IMPLEMENTING  .

Other supporting work from the SAFe Solution Management Team to the TDTs might also be linked against SS-2 - Scaled Agile Framework IMPLEMENTING  . For instance, the
work required by the TDT to the software teams regarding Workstream 1 (Planning and Reporting),  WS2 (System Development), and WS7 (Procurement Preparation) will be
logged against this Epic.

Construction Proposal
After the successful System CDR and close out, a number of activities regarding the Construction Proposal are still expected from now to T₀. In particular, we expect that some
capacity will need to be reserved for the assessment of pending Engineering Change Requests (most importantly, making way for some of the updated or new OCD requirements
into the system requirements specification.

In parallel, work on the Construction Proposal is ongoing, and some capacity reservation is also expected to assist with the engineering and document preparation work. A first
draft of the CP is expected by the end of April 2020. After CP submission, some capacity will be required to assist in the review of the CP to bring it into the level of detail required
by the SKA IGO Council.

No swim-lane is shown in the diagram above because this is just capacity reservation. This work will be logged under SS-4 - Construction Proposal IMPLEMENTING  , and
matches TDT's Workstream 5 (Construction Proposal and Operations Plan preparation).

Evolutionary Prototype/SKAMPI
A lot of effort will be devoted across multiple PIs into the maturity of the Minimum Viable Product to the point that it becomes a System-level interface MVP. In particular, the
following aspects of the MVP will be excercised in configurations relevant to deployment of the software for the SKA1 Mid and SKA1 Low telescopes. The isolation/encapsulation
also allows for multiple versions of the software, running with compatible APIs, to be used in a given subarray.

In PI4, we started some investigations for the MVP to be tested for fault isolation/containment to a single sub-array, with the additional capability of restarting software devices
that are no longer working, without interrupting observational data gathering where possible. In PI8+, we expect to be able to create and test up to 4 simultaneous sub-arrays, with
simultaneous data gathering and data product generation capabilities. Again, in case of failure, it is isolated to a single subarray, with the remaining subarrays unaffected, and for
most failures data gathering keeps processing within the failing subarray.

Actors and entities (which covers the candidate subsystems, stakeholders, etc) that will participate in the MVP in each PI should be identified and engaged in the definition and
evaluation of the relevant MVP features by all participants. It is particularly important to achieve that for the SKA1-Low flavour of the MVP.

Initially, data can be generated from a "hardcoded" recipe, or one dynamically selected by the SDP. Future versions of the MVP will allow for the particular recipe to be specified by
the OMC system.

Further refinements expected in the SKA1-Low flavour of the MVP have to do with implementing Doppler tracking, early support for Telescope State Information (Fast and Slow
interfaces), definition of the Output Packet format, definition of the Gemini protocol Instrument Control Layer; for the SKA1-Mid flavour, we expect to be able to incorporate PSS
and PST. For both flavours, additional improvements to the MVP include support for the first OSO Data Archive (ODA), support for OSO retrieval for SBs/scripts from the ODA, and
on-demand running of them, and support for several non-imaging modes.

We expect to test and maintaining the following Non-Functional Requirements for the MVP: availability measured (stressed per sub-array) > 99.9%; recoverability measured (less
than 10ms); scalability measured (complexity/latencies increasing ~log(N)).

We also expect to mature the UI and User Experience (UX) of the SKA software thanks to the MVP, through performance and UI/UX improvements to WebJive (including support
for specific visitations tailored to specific data format/streams), and the eventual standardisation of an SKA design language drafted.

This work will be logged under  SS-5 - Evolutionary Prototype/SKAMPI IMPLEMENTING  .

TDT work related to work-streams WS3 (System Integration), WS4 (De-risk Products), and software-related items in WS6 (Early Construction) will be logged against this Epic,
except for those having to do with the MeerKAT+ SDP, which will be logged in the MeerKAT+ SDP Epic on the DP ART. 

Architectural Runway - Feature Set
The following activities will be required in support of the rest of the software code and/or processes:

Taking early decisions for SKA-wide standards for software and data models, such as base classes, software naming conventions, logging, error and exception
handling, observation-related identifiers, and others.  Standards for logging support diagnosability, and given the need for centralised and distributed logging, is all the more
important for it to be consistent; consistency is also the aim for an SKA-wide approach to error and exception handling, while maintaining the principle of least surprise with
respect to software behaviour. The Architecture Decision Record holds the decisions undertaken by the architecture team.
User Acceptance Testing (UAT) Infrastructure: this includes creating the relevant infrastructure for AIV and AIV-like customers to create User Acceptance Testing test-
suites, preferably written in a human-readable format, and traceable to the Solution Intent. We expect those UATs, where possible, to rely on the deployment of the
Observatory Science Observations (OSO) Data Archive (ODA), and be able to use them as test artefacts.

Work in this Feature Set will be logged under SS-6 - Architectural Runway Development - Feature Set IMPLEMENTING  . This Feature Set will be influenced by the needs of
features being developed for other Epics, but might also take on some work from WS4 (De-risk Products).

DevSecOps Implementation
For Operators, AIV/PSI engineers commissioning early array releases (ie AA0.5), SKA developers, SKA testers, SKA security and networking staff and/or contractors who are
developing, testing and integrating SKA software components, the DevSecOps strategy and related tools implementation is a set of policies and tools that enable the continuous
release of working software products in a streamlined manner, so to enable flow and fast feedback loops in the software development lifecycle. Unlike a classical stage-gated
approach where different company departments are delegated different stages in the lifecycle of software products, this process tries to shift as near to the developers as
possible the responsibilities associated to testing, security, integrations, and operations; realising those as part of the software development lifecycle and providing automated
tools that enable quick end-to-end release of software products.

The expected result of this effort will be:

A set of policies is defined for at least Software development security, Release management, and Software deployment. This will be influenced by the DoD Enterprise
DevSecOps Reference Design v1.0 (PDF), among others.
The policies are associated with a strategy that details the roll-out of specific tools and processes to support the policy implementation on PI basis.
The implementation is clearly monitored and benefits are evaluated at PI boundaries.
Teams can reliably deploy software that is tested and secured in different qualification environments.

We also expect to improve quality attributes such as Security, Compliance, and Organisational agility, increasing developer productivity, reducing cycle times, and allowing the
increase of the number of deployments per unit time.

This work will be logged under SS-7 - DevSecOps Implementation IMPLEMENTING  .

Technical Debt- Feature Set
Technical Debt is accrued whey you take into account the cost of the rework that will be needed because at a certain point, trying to meet the scope of a feature, an
implementation with known limitations —related to architectural, performance, or other issues— is chosen instead of a more architecturally sound approach that would have taken
longer. In order to avoid compromising the system's architecture, and not to slow down the flow and velocity of teams, some rework in the form of refactoring or other techniques
will be required.

When teams realise that technical debt is being incurred, they should log in their team backlogs items related with removing technical debt, and should be linked to 
SS-8 - Technical Debt - Feature Set IMPLEMENTING  . This work is not part of the planning, and is not reflected in any swim-lane above. It should be treated as capacity

allocation for the teams, shared with Maintenance Support (see below).

Maintenance Support - Feature Set
Bugs inevitably occur during software development. Teams should reserve some capacity (30%) in order to deal with such issues. When issues are created in the teams backlog,
they should be linked to  SS-9 - Maintenance/Support - Feature Set FUNNEL  . This work is not part of the planning, and is not reflected in any swim-lane above.

Solution Intent
In SAFe, the Solution Intent is the repository to be used for storing, managing, and communicating the aggregated knowledge of the behaviour of the current state (As-Is) of a
Solution, and that of its expected end state (To-Be) for the Solution. In the case of the SKA, there are numerous design documents that conform the To-Be Solution, and
traceability is required from tests to the As-Is and To-Be requirements, architectural features, behaviours, etcetera. The Solution Intent becomes the way of documenting
alignment and compliance with the As-Is and To-Be solution. Solution Intent currently lives in Confluence, and traceability of requirements and testing is done through JIRA.

This work will be logged under SS-22 - Solution Intent IMPLEMENTING  .

Platform
For SKA software developers, SKA software architects, SKA SAFe product managers, and the SKA engineering community who Are developing, testing and integrationg SKA
software components the SKA Platform solution is a Combination of hardware and software resources that enable the deployment and execution of SKA software in different
environments. The platform supports the development of the hardware, operating system, and containerisation features that are required for deploying software in test and
operational environments. We expect to improve quality attributes such as Performance and Deployability with this effort.

This work does not currently feature independently in the roadmap, and will be shown in the DevSecOps swim-lane.

This work will be logged under SS-30 - Platform IMPLEMENTING  .

Observation Management & Controls ART Roadmap Towards T₀
Excerpted from Observation Management and Controls ART Roadmap.

At Observation Management and Controls (OMC) ART Level, it is expected that we can achieve the following large scope goals at T₀, with a forward look towards
achieving a successful Array Assembly 0.5 deployment:

p. The main software risks related to Observation Management and Control have been mitigated, and most software and system interface assumptions validated through
prototyping:

a. Series of 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:

i. The SKA1_Low MVP includes simulated LFAA data —ideally from a real TPM module, but it could be from a simulated one, and MCCS, CBF-Low, PSS, PST, SDP,
OET, EDA, and TMC packages.

ii. The SKA1_Mid MVP includes simulated Dish Data, Dish LMC, CBF-Mid, PSS, PST, SDP, OET, EDA, and TMC.
iii. For both MVPs above, but at least for SKA1_Mid, up to 4 subarrays have been tested, with isolation across them proved, so that failures in any one of

subarrays do not affect the rest; different versions of software can be running across different subarrays, but also in the same subarray, while keeping
the ability to interrogate which software versions are running; and recovery mechanisms can restart software that has stopped working, and this allows for
the system to automatically resume working.

iv. The above mentioned MVPs share their code, and are only different in their configuration, and some of the components which are exclusive to each of the
MVPs.

b. Different software versions of the same products can be run as different components (in the SEI sense) of the system (e.g. with different sub-arrays or SDP
pipelines).

c. The MVPs can be configured so that some data products can be generated using code from the Data Processing ART from the simulated data.
d. Development of a mature engineering user interface product has also built expertise in Lean UX techniques.

q. The teams for the OMC ART have tooling that allows them to develop, test, continuously integrate, and continuously deliver and release their software, while being able
to report on compliance:

a. They can report compliance and traceability to the Solution Intent.
b. The OMC teams are trained in DevSecOps principles.
c. There is a mature SKA DevSecOps environment based on SAFe and DoD DevSecOps principles, including things like the following:

i. All OMC relevant code is persisted in the SKA Gitlab repositories.
ii. AIV personnel, together with people from the teams, can start creating initial user acceptance tests using TMC scripts and Scheduling Blocks.

r. The software from the OMC ART can be deployed and tested in Prototype System Integrations, PSIs.
s. The OMC train, apart from the System-Level MVP, has other products in development, such as the TALON Demonstration Correlator, or the Perentie Low CBF.

All of the above are expected to be achieved in compliance with SAFe Principles, the Agile Manifesto principles, and the Lean-Agile Mindset.

Data Processing ART Roadmap Towards T₀
Excerpted from Data Processing ART Roadmap development.

At Data Processing ART level, It is expected that we can achieve the following high-level goals by T0:

p. The main software risks related to Data Processing have been mitigated, and most software and system interface assumptions have been validated
through prototyping.

q. A number of MVPs have been developed that: validate major interfaces, investigate technology choices, address high-level system risks, and build an understanding of
SAFe concepts and practices. This would include:

a. A system-level MVP, capable of demonstrating the control and monitoring of processing workflows. This MVP will be targeted towards deployment for PSIs and AA0.5
and will be developed alongside MVPs from the Observation Management and Control ART.

b. A number of focused MVPs addressing high-level risks or uncertainties in the design such as: development of an SKA Science Data Model, development of Processing
Component Libraries, scaling of workflows towards SKA1 operations, and the use and development of SKA data processing software and workflows on SRCs.

c. Simulation tools and simulated data sets needed for the analysis of key assumptions about the operation of the observatory and quality of data products and to
support future workflow development.

d. Where possible, MVPs will be developed in close alignment and contribute to the development of major community projects such as AstroPy, MSv3, CNGI etc.
r. Teams have adopted tooling that allows them to develop, test, continuously integrate, and continuously deliver and release their software:

a. Teams are trained in DevSecOps principles.
b. There is a mature SKA DevSecOps environment based on SAFe and other established DevSecOps principles.
c. All relevant code is persisted in the SKA Gitlab repositories with documentation hosted or linked to the SKA developer webpages.
d. Teams can report compliance and traceability to the Solution Intent.

s. The software from the Data Processing ART can be deployed and tested in Prototype System Integrations, PSIs.
t. The Data Processing Train, has a number of products in development which are intended to inform future SKA development and are tested using data from simulators

and/or current instruments. This is expected to include, but not be limited to:
a. The MeerKAT+ SDP
b. Workflows and/or the data processing subsystem for PSS
c. An evolution of the SDP JACAL prototype
d. Software for SRCs
e. A data processing system and workflow for deployment on AA0.5 and/or AAVS1.5+

SKA Organisation (SKAO) is committed to the highest standards of business ethics and as such expects everyone involved in SKAO-related business to uphold the standards and
expected professional behaviour set out in this Code of Ethics.
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Other normal DevSecOps stuff that we do…

• SKA Developer Portal with ReadTheDocs.


• Distributed Version Control

‣ Git hosted on Gitlab with Merge Requests workflow.


• Continuous Integration

‣ 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.

BSD 3-clause license for code; Creative 
Commons International Attribution 

license for documentation

See Marco Bartolini’s talk on Tuesday 28th!

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 3



Construction is coming!

• Construction Proposal going out in early September!


• Milestones at Array Assembly level (number of antennas/system capabilities)

‣ 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!


• 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.



Earned Value Management is coming!

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


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


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



DevSecOps still needs to evolve

• Lots 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
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Conclusions
Or here is where I run out of ideas for the subtitle.



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 
predictability


• Prototyping it before construction makes a lot of sense!



www.skatelescope.org

Thank you!

http://www.skatelescope.org
http://www.skatelescope.org


www.skatelescope.org

Questions?

http://www.skatelescope.org
http://www.skatelescope.org

