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e First Gala ...

e Mission:
— Stereoscopic Census
of Galaxy 5yr @ L2

— parcsec Astrometry
G<20 (10™ sources)

— Radial Velocities G<16
— Photometry G < 2
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e Status:
— Launch: Still Scheduled Dec 2011.
— EADS/Astrium building Gaia
— DPAC doing the processDing
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gl Gaia: Global Iterative Solution
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1. Objects are matched in successive scans
2. Attitude and calibrations are updated
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g Astrometric GIS — What ? (recap)

Calculate parameters describing

» observed (proper) directions to a subset of
"well-behaved" (primary) sources

e attitude of the iInstrument as function of time

 transformation from field angles to pixel
coordinates
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This requires
e Selecting ~10”5 primaries from ~1079
e Treating iteratively those 1077 transits

European Space Astronomy Centre
European Space Agency.

William O'Mullane



e
o i

g A question !

e Herein lies the crux of science processing
problems for me ...

e In a recent meeting | was asked :

“What do you think you are doing, a
science project or something ?”
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“Well yes ... | rather think | am!” did not
seem to be the expected answer.
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el |S science processing different ?

e To clarify In the ESA context think
“different to satellite development”
—l.e. the waterfall
e Requirements
e Design
e Implement
e Deliver

— Precisely in that order and precisely once
— Genuinely how many of you ever do this ?

* Not clear any large software is done In
this manner anymore.
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Gaia ECSS in the eXtreme

o A little amusing history ...
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 RoyceW., August 1970, In: Proceedings
of IEEE WESCON, 1-9

— Considered inventor of term waterfall (his fig)
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g And what Is amusing ...

 for the managers that actually read the
next page of the paper

Royce claims waterfall is flawed
A and says we should do It twice!
l.e. 1terate (his other fiQ)
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sl Extreme Development approach

 One of the so called Agile techniques
e Thisisnothowitis ....

WERE GOING TO TRY
SOMETHING CALLED
EXTREME PROGRAM
MING.

William O'Mullane
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s At ESAC the story goes ..

 We plan once a month using points

* Yes we write stories on post-its — they are
costed in points (1 point ~= %2 day)

e Each team member uses their points to
buy stories to work on for the month
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g [ Ne story continues

e Costing Is done as a group

 All stories are put in the XP tracker twiki
where everyone records the time they
actually spent on the story

 We get better at knowing how long
something actually takes.
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 We sometimes sit at one computer but
usually when there is a problem — not as
a norm
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i The XP tracker twiki
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2 Features ...

 We have a long term plan to launch with more
firm ‘stories’ for the six month cycle we are In

But work is planned in detail monthly
* We concentrate on what we need this month

 We know quickly when something is much
tougher than expected

 \We do not design for what we might want next
year — do that next year

* This keeps the code base at a minimum
— Also most code is in use !

This has been essential to keep system
performance at peak

N — Immediately obvious if new features slow us down.
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g Most Importantly TESTING

* This type of approach only works with lots
of test code and continuous Iintegration

e That means automatic tests like Junit
— CruiseControl builds/tests a few times a day
— emails everyone Iif the build or tests fail

e Trying to get >80% test coverage

o AGIS — just for interest
—~100K lines of code
—~30K lines of test code on top of that
—~95K lines of comments
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e Then there was ECSS ..

European Cooperation for Space Standardization

e Tells us how to do things and what
documentation to produce: many books
— ECSS-E-10B Requirements
— ECSS-M-30A Phasing
— ECSS-M-40B Configuration Management
— ECSS-Q-20B Quality Assurance
—.... The list is long, very long ...

» Also reviews — waterfall style !

— Not surprising this is mainly concerned with
satellite construction.
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s Talloring

« ECSS actually very flexible
e But that means care must be taken
e Standard must be tailored for the project.

 Which documents will you produce when
etc ...

e \We have the following document tree..
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In reality this
nice “flow” did
not happen ...

Unfortunately
not covered by

Funding
Agency

MLA



http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/srs_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/srs_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/srs_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/sdd_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/stp_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/srn_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/sdp_template.pdf
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=463164
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=2720576
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=2741595
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=2720336
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=2720336
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=2760363
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/srs_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/sdd_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/stp_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/srn_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/sdp_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/srs_template.pdf
http://gaia.esac.esa.int/dpacsvn/DPAC/CU1/docs/common/templates/srs_template.pdf
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=463164
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=2720576
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=2741595
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=2720336
http://www.rssd.esa.int/llink/livelink?func=doc.Fetch&nodeid=2760363

e FCSS reviews

» At least 3 or 4 before launch typically

— System Requirements Review
 \We have this in November !l

— Critical Design Review (2009)
— Qualification Review (2011)
— Acceptance Review (late 2011)

o Within DPAC there are six month
development cycles — more XP style
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el Altogether looks like this ..
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ECSS Reviews
Interspersed among DPAC cycles

All documents updated in each cycle —
concentration before review on docs for that review.
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If it works remains to be seen — encouraging
experiences from AGIS so far ...

We have tried to pick “useful” documents from
ECSS

We do need documentation it IS nice to have a
set of templates for these

Still pressure for traditional planning and
accounting - care to be taken on this one

For sanity one must read Dilbert every day ...
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8 The End

YOUR P/U PRODUCTIVITY- TO- OO00H. ..
RATIO IS SKY- USEFULMESS. IT MEANS }fJL?LLiE-T I DID
ROCKETING YOU PRODUCE A LOT, TIME TO THAT
AGAIN. BUT EVERYTHING YOU DO LESS BACK -
PRODUCE IS A MISTAKE WORK! LJARDS .

OR A DISTRACTION.
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