To: Colin Vincent, Simon Berry

From : Andy Lawrence, Mike Watson, Richard McMahon, Len Culhane
Re: VOTC:UK progress and request for proposal submission
Date: 2009 April 29th

PPAN feedback

We submitted a Statement of Interest in November 2008 which was considered by PPAN in January
2009. PPAN were supportive of the concept but

wished to see evidence that the listed partners were genuinely committed

wanted the VOTC team to work with STFC and co-Is to further develop the concept
suggested a workshop involving the relevant research community; and

wished to see involvement of the newly created advisory panels.

PR

Timing Problem

We have followed the above suggested actions, and have made signibcant progress in concrete work
planning with partners. However, if we need a second Sol, and then follow the normal process of a two
stage PPRP review, it seems unlikely that any new money could be available until the middle of 2010. By
this time, the key skilled staff on whom the proposal depends will have left. By reducing the core team
and maximising the use of EC contracts (VOTECH and AIDA) we believe we can just keep a core team
in place to December 2009, but not beyond this. The project would then become implausible unless we
either obtain some bridging funding, or accelerate the review process. We therefore request permission to
submit a proposal without a second Sol.

VOTC:UK Transition Phase.

The AstroGrid project will formally complete by the end of June 2009. A bnal release of the user software
is being made during May, and a release of the infrastructural software by the end of June, with an ac-
companying web site with complete documentation. This means that even if VOTC:UK is not funded, the
AstroGrid technical product will be fully and freely available for facilities, data centres and projects world-
wide to deploy, and potentially to further develop. The user software, user web site, and operational serv-
ices (Registry, VOSpace) will be maintained by the consortium institutions on a best efforts basis, which in
practice means that the user software will be of value for perhaps of the order of 2-3 years.

In the second half of 2009, a reduced core team inherited from AstroGrid will begin work on a VOTC:UK
"Transition Phase". We have a series of short term goals with selected partners. This means that work of
value will be completed even if VOTC:UK is not funded; but if it is funded, we will be well underway.

AstroGrid use .

Meanwhile, the AstroGrid end-user software continues to be a success. The VO Desktop application has
been downloaded 2670 times, with 944 downloads since our Sol submission in November. Topcat is even
more popular, having been downloaded 4715 times since April 2008, and 2094 times since November.
Between November and March, the website has had 6,111 visits over 168 days, continuing at the same
rate as before. A summary of statistics, derived from Google Analytics, is available on request. This shows
that useage is now fairly constant, and has come from 123 different countries, although it is dominated by
the UK, the US, Germany, Spain, France and lItaly, in that order.

VO Desktop and Topcat are well designed tools which users like, but more importantly they work well be-
cause they use a smoothly working infrastructure in the background. The aim of VOTC:UK is that data
centres and facilities will share this background infrastructure, but custom design their own user inter-



faces. Itis likely there will be an interesting in maintaining VO Desktop and Topcat as commonly provided
tools, but they are now mature enough that this is relatively easy.

VOTC work planning

We had originally planned a broad community workshop in February, but because of the PPAN request to
involve NUAP and FUAP, we postponed this. Once the chairs of NUAP and FUAP were named, they ex-
pressed an interest in being individually involved, but also expressed a strong opinion that it was not in
the interest of NUAP and FUAP to discuss infrastructural issues. A workshop is now scheduled for the
summer, to which NUAP and FUAP chairs will be individually invited.

Meanwhile, we have concentrated on one-to-one discussions with individual projects, facilities and mis-
sions, to arrive at concrete goals and deliverables that meet their requirements, and that also represent
areas where they expect their own staff to work. Some of these are quite mission specibc, and others are
recurring themes, leading to a clear sense of the generic core team work required over three years. Some
of the key discussions are with international stakeholders, as well as with UK projects. We have collected
the result of these discusssions in a series of letters, which we attach here. The next stage is sharpening
these into a series of work package debnition sheets, and analysing the commonalities in order to pro-
duce the core workpackages. These workpackage debnitions will form te basis of our submitted pro-
posal.

List of attachments
(1) Letters from selected UK co-Is setting out agreed areas of work

- VISTA

- Herschel

- LIGO and Virgo

- SKA

- SDO

- STFC e-Science Centre

(2) Letters from external collaborators

- ESO

- ESA

- Chandra Science Centre

- Canadian Astrophysical Data Centre
- Harvard IIC/Microsoft Research



Visible & Infrared Survey Telescope for Astronomy

Prof Andy Lawrence,
Institute forAstronomy

The University of Edinburgh
Royal Obse_rvatory Queen Mary, Univ. of London
Blackford Hill Mile End Road

Edinburgh EH9 3HJ LONDON E1 4NS

Astronomy Unit
School of Mathematical Sciences

From:

Prof. J .P. Emerson

VISTA Principal Investigator
VISTA Consortium Director

14 April 2009 Tel:  +44 (0)207 822 5040
Mobile: 0794 127 1548

Fax:  +44 (0)208 981 9465
Dear Andy Email: j.p.emerson@qgmul.ac.uk

Following our recent discussions, | am writing tanfiom our understanding of the work
VOTC:UK will undertake in collaboration with the 8TA Data Flow System (VDFS)
projectwhich handles data from the UKIDSS and VISTA sye/&Ve have a pretty clear
idea ofour priorities, butvould like to develop and formalise these work araa soon as
practicable. This should involMeth technical discussion with membershe ¥ DFSscience
archiveteam and a discussion détailedscientific requirement priorities with the VISTA
survey Pls. The VDFS staff who will be involved ammarily Nigel Hambly, Nick Cross,
and Mike Readrom thesciencearchive end athe Wide Field AstronomyUnit (WFAU) in
Edinburgh Both yourself and Richard McMahaanplay key roles bridging VDFS and
VOTC:UK in your roles a®ls of respectively th&JKIDSSand VISTA Henisphere Survey
(VHS) surveys

These are thprioritizedtaskswe particularly need doing

Priority 1. Establishing a secure version of Bimple Image Accessrétocol (SIAP). As
well as needing authorised access, we want to mataethat what is retned goes beyond
the standard minimum for SIAP services. We need@ated tabular FITS catalogue
products i.e. detection catalogues and confidermgspcutout regions as required; images
returned as FITS or a graphical product, e.g. P&@; optional spport for catalogue source
overlays and RGB images. The first stage of thisast is quite a urgent need, and could
hopefully be achieved in your transition phase.

Priority 2 Implementing spatial/footprint coverage, so thsers can tell quickly wherthere

is coverage, possibly at millions of separate pars#t, without having to submit lots of fake
gueries. This is a very often repeated user reménd, which we currently find it hard to
provide. This could be solved partly within the \Registry,which needs progress on related
protocols, and partly as a service at thiabdase, implemented as an invakke application.
We need some careful analysis of the science raegaines before plunging intogarticular
technological solution, so this is anfect opportunity for collaboration.

Priority 3: Implementingn earlyTable Access protocolTAP)/Astronomical Data Query
Language ADQL) service, so thaWISTA & UKIDSS users can submit database queries in a
standardised way. My understanding is thdg ts finally possible, now that the IVOA is on



the verge of agreemem{s well as making it easier to-tese queriethis will alsogive
VISTA & UKIDSS improved international visibility.

Priority 4 Making massive serveside crossmatching possible. Wirave had a nhumber of
users enquire about millieto-billion row crossmatches with other databases, which is
currently very hard to provide efficiently. Thisats improvements in ADQL, and probably a
grid-like deployment between shared services.

Priority 5: Developng a method to allow users to have personal usebdsaés, including

large subsets of the whole database stored tenilyoeard also to set up shared collaboration
areas, where consortia can store private datdsatshiey share. The firseems to be a
guestion of deploying the newly agreed VOSpacerneldgy. The second needs development
of user authorisation and access control protoemid,some kind of friendly GUI that allows
users to interface with these collaboration areas.

Priority 6: Giving our users increasdxtnefit from the VO infrastructure, and common VO
tools, butat the same time ability to userr own VDFS specific web pages and tools, and
especially data mining applications that will deploy. For this to work, we need woto

build a serveside version of your "Astro Runtime" API. We willork with you to make sure
the right requirements are input, and will colladteron the technical design.

There is potemally quite a lot of work thereThese 6 items will significahtimprove the
ease with which we can provide required data prtsdisom the science archive to users, and
with which users can make use of these products.

On the management aspects | point out that VDFSkiating bindingoperational
commitments toltose consortia and organisations for which it ecpssing surveys

(including in effect ESO as well as STFC), so thaltvering the products promised, has to be
our day to day priority, as well of courseasrying out other specific tasks that wereded

by STFC. Collaborating with VOTC:UK will be very Ipéul to us, and our users, enabling
things that we could not daurselves, but cannot detraodrhh our core mission. Our
responsibilities, and the schedules and deman¥$3¥A and UKIDSS, will strogly

influence how we can schedule our inputs on thieesas. Weook forward tofurther
development of means to accomplish these taskge carboth understand any consequent
resources required amdrefully plantheir commitment(if available) In partcular as the first
VISTA surveys start to roll in later this year, aget accessed by their Pls, we are likely to be
exceptionally heavily stretched for a period ofeatst sixtwelve months.

Yours sincerely,
- Digitally signed by Jim Emersor
J I m DN: cn=Jim Emerson, o=Queer
Mary University of London,
ou=Astronmy Unit,

E m e rSO n g?ggzj-p-emerson@qmul_ac_k’

Date: 2009.04.14 16:03:18 +01'
Jim Emerson
(on behalf of the VISTA Bta Flow System)
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University of Sussex

Prof. A. Lawrence
University of Edinburgh,

6 February 2009
Dear Andy,
Herschel -HerMES / VOTC:UK

This letter is to confirm our proposed agreements on collaboration between Herschel HerMES data
centres and VOTC:UK. The Herschel multi-tiered extragalactic survey HerMES is the largest
project being carried out by Herschel. It observes many famous extragalactic survey fields with
complex data requirements. Three HerMES data centres are based in the UK, SCAT (which is
responsible for the source catalogues and detection maps from the SPIRE instrument) and SPCAT
& XID which are responsible for the cross identifications between SPIRE and PACS data and with
multi-wavelength data from other surveys.

As discussed with you, Nic Walton and Keith Noddle we would like to collaborate on two main
aspects.

(1) Working to publish Herschel-HerMES SCAT databases through your DSA software, as a
TAP/ADQL service. SCAT would be responsible for the database but VOTC:UK would help
us configure and deploy this. VOTC:UK would interact with Dave Clements (Imperial) ---
SCAT data centre manager, Lingyu Wang and Anthony Smith (Sussex) --- SCAT pipeline
developers and Albert Asawaroengchai (Sussex) --- Sussex computer system manager.

(2) Working with Herschel-HerMES SCAT SPCAT/XID in setting up a dedicated Herschel-
HerMES community, including private VOSpace, and a mixture of public and private
resources. This will enable the HerMES community to easily assemble, assimilate and
exploit complex multi-wavelength data from a wide range of sources. This will enable quick
exploitation and enhanced legacy value for the whole of HerMES. Some aspects of this are
quick and easy, and others are at the forefront of VO development, so will produce VO
benefits others will see later. VOTC:UK would interact with Isaac Roseboom (Sussex) ---
SPCAT/XID data centre manager and pipeline developer and Albert Asawaroengchai
(Sussex) --- Sussex computer system manager.

Much of this work would be directly transferable to other Herschel projects from UK, e.g. Herschel-
ATLAS.

These aspects will be developed at a meeting to be held at Sussex in April/May.

Yours,

<,

Sebastian Oliver
Joint coordinator of HerMES, Director of Astronomy Centre & Reader in Astronomy
Department of Physics & Astronomy

us Seb Oliver Department of Physics & T +44(0) 1273 678852
ContaCt Reader in Astronomy Astronomy M +44(0) 7 971 019161
School of SciTech F +44(0) 1273 677196
University of Sussex, Brighton S.Oliver@Sussex.ac.uk

BN1 9QH United Kingdom astronomy.sussex.ac.uk/~sjo/
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University Faculty of
0, Glasgow Physical Sciences

Prof A. Lawrence
University of Edinburgh

UK

11th April 2009

Dear Andy,

UK Gravitational Wave Research Community / VOTC:UK

We are writing to con rm our proposed agreements on collaboration between the UK gravita-
tional wave astronomy community and VOTC:UK. The gravitational wave astronomy community
includes:

Researchers af liated to the LIGO Scienti ¢ Collaboration (LSC) who are engaged directly
in the design, operation and exploitation of current and future ground-based interferometers.

Researchers engaged in development work for the proposed LISA mission, planned for
launch around 2020.

As previously discussed with you, the following speci ¢ projects represent clear opportunities for
collaboration between VOTC:UK and the communities:

1.

Working with IVOA to agree standards on expressing user identity and authorisation and
secure access protocols. This issue is of particular importance to the UK ground-based
gravitational wave community since data from the LIGO, GEO and VIRGO ground-based
interferometers is currently proprietary. Moreover, in order to exploit maximally the future
potential of the VO for “Multi-messenger” astronomy, we recognise the need to develop and
implement systems for authorisation and secure access that will be compatible with those
used elsewhere in astronomy. The primary GW contact for these activities will be Martin
Hendry in Glasgow.

. Upgrading the preliminary computational grid for distributed data processing with European

partners — building upon the experience gained by the Particle Physics community and the
RAL e-Science Centre — in order to facilitate the running of gravitational wave data analy-
sis applications on the grid. The particular issues to be addressed here include work ow
scheduling, on-demand data replication, and standardising access to shared software pack-
ages. The primary GW contact for this activity will be Bangalore Sathyaprakash in Cardiff.

. More speci cally, developing the necessary infrastructure and protocols to facilitate exten-

sion of the German-led “Einstein-at-home” high-throughput data search application to run

Dr Martin A. Hendry

Department of Physics and Astronomy, The University of Glasgow,
Glasgow G12 8QQ, U.K. Tel: 0141 339 5685 Fax: 0141 330 5183
martin@astro.gla.ac.uk, http:iwww.astro.gla.ac.uk/users/martin/



rst on the UK grid and then across Europe. This will potentially leverage for E@H close to
Peta op computing power from distributed hosts. The primary GW contacts for this activity
will be Martin Hendry and Graham Woan in Glasgow.

4. Establishing a semi-automated system for gravitational-wave astronomy users to search
across all wavelengths for E-M counterparts to candidate gravitational wave events. The
speci ¢ goal here will be to work with IVOA to develop protocols for “Multi-messenger”
searches. The primary GW contact for this activity will be Martin Hendry in Glasgow.

We look forward to working with VOTC:UK on these projects.

Best regards,

Dr Martin Hendry
Dept of Physics and Astronomy



Reader in Radio Astronomy
CAMBRI DGE Head of Cavendish Astrophysics

Cavendish Laboratory

: : UNIVERSITY OF Paul Alexander

Professor Andy Lawrence
University of Edinburgh

April 26™ 2009

Dear Andy,
UK-PrepSKA / VOTC:UK

This letter is to confirm the discussions we have had principally with Nic Walton concerning the proposed
collaboration between the UK-PrepSKA team and the VOTC:UK. The SKA is the next generation radio
telescope and will deliver un-paralleled sensitivity and survey speed. A major engineering challenge is to
establish a costed plan for the data processing and data handling aspects of the telescope as these have a
huge impact on the overall telescope design. In particular there are two areas we wish to collaborate with
the VOTC:UK in order to take forward this aspect of the SKA design.

1. Data products and data handing. A conservative initial estimate amount of the fully processed data
cubes from the SKA is 54 TBytes of data per day. We need to develop an outline plan for the form of
the data products that should be produced by the telescope and how this volume of data should be
presented to the end-user astronomer. This not only impacts the design of the pipeline system and its
costs, but also the operational modes of the telescope which in turn impacts the operations plan for the
telescope zone of the non-engineering deliverables of PrepSKA. The VOTC:UK would interact
principally with Hans-Rainer Kloeckner (Oxford), Rosie Bolton (Cambridge) and Paul Alexander
(Cambridge). Other participants in the SKA task are the University of Groningen, and ASTRON.

2. The pipeline reduction of SKA data from the correlator will have to be pseudo real time. Being an
interferometer, the direct data produce from the SKA will be correlated visibility data. To obtain the very
best performance from an interferometer currently demands careful analysis of these visibility data to
calibrate the instrument and produce final images. For the SKA a very different model will be required
where all of these essential steps are undertaken by the pipeline data reduction system. Two crucial
guestions arise zfirstly how will expert astronomers be able to interact with this pipeline system to push
the telescope to its limits and secondly how do we train the next generation of interferometry experts in
such an environment. We wish to collaborate with you to investigate ways in which we could design a
system to meet the various competing requirements. The VOTC:UK will interact with teams led by
Steve Rawlings (Oxford), Paul Alexander (Cambridge) and Jan Noordam (ASTRON).

Cavendish Laboratory
JJ Thomson Avenue, Cambridge

Tel: +44(0)1223 337477
Email: P.Alexander@mrao.cam.ac.uk
www.mrao.cam.ac.uk



Cavendish Laboratory

Nic Walton will provide the core lining role between the VOTC:UK and the SKA project £Nic is a co-l on the
PrepSKA-UK project. The UK leads the relevant work packages in the international PrepSKA project and
this proposed collaboration will enable us to bring in the expertise existing within VOTC:UK.

Yours

Paul

As Pl PrepSKA-UK.
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University of Central Lancashire

Preston. PR1 2HE
Tel: 01772 201201

.uclan.ac.u

Dr. Robert W. Walsh,

Acting University Director of Research,
Reader in Solar Astrophysics,
Jeremiah Horrocks Institute,

University of Central Lancashire,
Preston, Lancashire,

PR1 2HE

United Kingdom

To: Prof. A. Lawrence,
University of Edinburgh

Dear Andy,

I am writing to confirm my support for the VOTC:UK initiative and our intention to work closely with the
project.

As you know the University of Central Lancashire will be hosting the only UK data archive for the Solar
Dynamics Observatory mission. Within our facility, we strongly believe that modern VO tools are
essential to deal effectively with the provision of this major dataset to the UK solar community,
especially given the massive data volumes (2TB/day) involved.

The areas in which we envisage close collaboration are:
¢ implementing TAP/ADQL queries on the SDO database via installation of the DSA software;
¢ developing a VO-compliant interface to the Heliophysics Events Knowledgebase;
e providing the community with means of running algorithms on the archive data via UWS.

The work that VOTC:UK intend to carry out on ensuring compatibility of their software with IDL and
SolarSoft will also be of great usefulness to our facility.

Also, | should mention that we are working closely with European colleagues and
ESA to link together similar SDO efforts in Europe and the VO framework and tools will be of key
importance.

| look forward to a close and fruitful collaboration.

Yours sincerely,

Robert W. Walsh

englandsnorthwest
BE INSPIRED


http://www.uclan.ac.uk
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' e - S C I e n C e Science & Technology Facilities Council
Rutherford Appleton Laboratory, Harwell Science and
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Tel +44 (0)1235 445000 Fax +44 (0)1235 445808
www.scitech.ac.uk
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+ European Organisation Organisation Européenne Europaische Organisation
ES+ for Astronomical pour des Recherches fUr astronomische
+ Research in the Astronomiques Forschung in der
@ Southern Hemisphere dans I'Hémisphere Austral stidlichen Hemisohéare
+
Professor Andy Lawrence Paolo Padovani
Institute for Astronomy Virtual Observatory Project Office Head
Roval Observator Phone +49 89 3200-6478
y ! y Fax +49 89 3200-6898
Blackford Hill ppadovan@eso.org
Edinburgh EH9 3HJ
UK
16 April 2009
Dear Andy,

this letter is to help take forwa@joint planning between the UK and ESO on Virtual
Observatory matters. | have read the outline of your new proposheffQTC:UK project
and it fits in very well with our understanding of how EMO should work that ESO
(together with ESA) shouldrpvide community support, and make ESO archives VO
compatible, whereas the VOTC provides basic infrastructure aatand technology
support. We are confident this will work well, given our past expee of working with the
AstroGrid project.

| realisethat your 2010 funding is uncertain, but it would be good to begin some more
concrete planning, as some of this needs doing during 2009, and other paddicaed up
during the year.

The work areas we have discussed include:

1. Upgrading and deployinBegistry technology, and especially working together with
us and ESA colleagues on getting new Registry related standards oht@#ne
agenda;

2. Providing technical and tutorial support to the user workshops we wilifreng,
approximately once per year;

3. Working with us to deploy an ESO VOspace service. The first veosithe
VOSpace protocol is now ready, so an initial version could be a 2008yble
expect considerable developments and improvements over the coming years;

ESO Headquarters Phone +49 89 320 06-0 Commerzbank Mtnchen, Account No. 2102 002
Karl-Schwarzschild-StraBe 2 Fax +4989 3202362 BLZ 700400 41
85748 Garching bei Minchen WWW.E50.0rg SWIFT-Code COBADEFF700

Germany ESO is a member of the EIROforum IBAN DEQ9 7004 0041 0210 2002 00



+ European Organisation Organisation Européenne Europaische Organisation
ES+ for Astronomical pour des Recherches fUr astronomische
+ Research in the Astronomiques Forschung in der
@ Southern Hemisphere dans I'Hémisphere Austral stidlichen Hemisohéare
+

4. Sharing development otience user tools, and integrating VO components into ESO
web pages. This may need development of a server side version Abtie "
Runtime" API that AstroGrid built. We are also interested @ abmpatible proposal
tools. ESO has already put some effoto this area, but we are aware that there is
also UK interest, so some joint work makes sense.

Obviously we both need some time to build these projects into our worlgridredlocate
resource, but I can tell you that the ESO personnel involved wiillde myself, Evanthia
Hatziminaoglou, and Alberto Micol.

Hopefully we will both be at the IVOA Interop workshop in Strasbouriglaty and can take
plans forward in more detail then.

Yours sincerely,

Nty Rl

Paolo Padovani
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Villanueva de la Cafada, 7-4-2009
Professor A. Lawrence

University of Edinburgh
UK Y J your refudtre ref. 20090407VOTC-UK

our refnoptre ref.

Subject/obje€ollaboration ESA and VOTC:UK

Dear Andy

As being partners on various ESA space missamsprevious VO projects, | confirm our
wish to continue our fruitful collaboration between ESA VO and your VOTC:UK initiative

in the context of the Euro-VO Technology Centre and the Euro-VO AIDA project, and
IVOA in patrticular.

More specifically, it would be good for Pedro Osuna and Jesus Salgado to keep on
working with Keith Noddle on the IVOA Data Access Layer protocols such as TAP and
updated S*AP. Similarly, common work of Pedro Osuna, Inaki Ortiz and Jeff Lusted on
the evolution on the ADQL protocol would be very beneficial for the IVOA.

Stronger integration between your DSA and DMMapper and DALToolkit tools could

be pursued with Aurelien Stebe and Kona Andrews to help more European data providers
to publish their astronomical data holdings into the VO through this VO technical
infrastructure.

Further interoperability for our VO applications like your VODesktop and our VOSpec
through IVOA SAMP protocol through work of Isa Barbarisi, Juan Gonzalez and Mark
Taylor would be of general use for the SantCommunity to provide easier and better

VO scientific tools.

| would be happy to discuss more in details at the upcoming IVOA Interoperability
meeting in Strasbourg in May where our teams could firm up these plans.

Best regards,

Christophe ARVISET
Head of the ESAVO Project
ESA European Space Astronomy Centre, Spain

20090407VOTC-
UK.doc
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Harvard Smithsonian Center for Astrophys &
60 Garden St., Cambridge MA

Prof. A. Lawrence 2 April 2009
University of Edinburgh
UK

Dear Andy

This letter is to confirm our agreements relative to a collaboration between
the Data Systems Division of the Chandra X-ray Center and your VOTC:UK
initiative.

As discussed during your visit in Cambridge MA, we would like to collaborate with
you on two projects, that we see as mutually advantageous:

1) An early TAP/ADQL service, implemented using your DSA software. Our chief
developer in this area, Dr. Panagoula (Yulie) Zografou, will get in touch with Ms.
Kona Andrews to discuss details and see how this project can be accomplished,
and in particular evaluate how the CXC interface to the Chandra Source Catalog
can be enhanced.

2) We will consider a joint development of a Query Builder for VO applications.
Assuming a positive outcome of an initial study, we will have to decide how to
make this project part of our workload, and agree on contributions and
schedules.

Letls discuss these projects at the IVOA meeting in Strasbourg, Yulie will attend
this meeting together with Arnold Rots and myself. We are looking forward to
meet Kona Andrews and Keith Noddle. lan Evans is not planning to attend the
Strasbourg meeting, but will be involved in future activities.

Sincerely,

Giuseppina Fabbiano

Head, DS Division,Chandra X-ray Center

Senior Astrophysicist, Smithsonian Astrophysical Observatory
Associate, Harvard College Observatory



Professor Andy Lawrence April 14, 2009
University of Edinburgh

Dear Andy,

Our collaborations with the AstroGrid over the pBst years have been very productive. Our
meetihgs in Cambridge and at MSSL in Surrey laid the fotiodafor work on ADQL and TAP that is
now bearing fruit. We hope we can continue our wartgether on the new VOTC:UK project.

In particular, weOd like to continue to work togette improving and extaling TAP and ADQL.
We have a big investment in these protocols andiadd like to see them widely implemented on
major data collections. In addition, are now movinglirections that make your data service
publishing toolkit very attractive as an optidor supporting new services.

A new project where we would greatly benefit from ybelp is our Canadian Advanced Network for
Astronomy Research (CANFAR) which adopts some oftduhnical approaches used by AstroGrid.
During the past week Severin Gauttess been in touch with Keith Noddle to ask for ybalp in
reviewing the CANFAR higHevel design and to advise us on opportunitiesxpl@t software and
interface designs already developed by AstroGrid.

In summary, there continue to be numerous ans@se we would greatly benefit from continuing our
close collaboration. The people who will be invalia future collaborations will be Severin Gaudet,
Pat Dowler, Norman Hill, and myself. Others may adsdnvolved as needed.

We look forward to workingvith you in the future.

Sincerely,

David Schade
Head, Canadian Astronomy Data Centre

Herzberg Institute of Astrophysics
National Research Council Canada

Dominion Astrophysical Observatoire fédéral
Observatory d'astrophysique

5071 W. Saanich Road 5071, chemin Saanich,O.
Victoria, B.C. VOE 2E7 Victoria, (C.-B.) VOE 2E7
Telephone: (250) 363-0001 Téléphone: (250) 363-0001
Fax: (250) 363-0045 Téléfax: (250) 363-0045

) pEl
Email: Courrier électronique: ‘ d
Firstname.Lastname@NRC.CA Prénom.Nom@NRC.CA ana a



Harvard University
Department of Astronomy

60 Garden Street

Cambridge, MA 02138

External Research
1 Microsoft Way
Redmond, WA 98052

23 April 2009

Prof. Andrew Lawrence
Institute for Astronomy
Royal Observatory
Blackford Hill
Edinburgh EH9 3HJ

Dear Andy,

On behalf of our respective organizations (Harvard University and Microsoft), we acettmékitigeforwa
pursuing our rececnByRUQ FROODERUDWLRQ RQ UHVHDUFK OHDGRWYJ WR \
astronomicedsearch.

Thanks to our recent interactions, your colleagues in the UK have already updated the MQ®esktop softw:
DOORZ LW WR FRPPXQLFDWH ZLWK RWKHU DSSOLFDWLRQV XVL
methodology. This developmeahsithat VODesktop now joins a suite of other applications that have been
either updated from the PLASTIC messaging approach to SAMP, or SAMEcetab|esbftbat they

FDQ DOO HIIHFWLYHO\ "WDONp WR H Dd 6t Reatdkdddtiviel) woid\aboW.K D W
We believe that this kind of modular approach to creatingeaviesearait of just the software bits a
scientist needs, is the way of thefdt@é&s WKDW LW ZLOO OHDG WR WKH "6HDPOH

We are patrticularly pleased that both VODesktop and the WorldWide Telescoe ajoplidatibn
SAMPHQDEOHG DV WKHVH SDFNDJHV:- FDSDELOLAMHHV 7F RPEXOFH BMQ
Microsoft Research, and a diverse teaR @fR¥FHUV DW +DUYDUG KDYH EHHQ ZRUN
inception (in 2007) to integrate WWT into the professional research environment,agéfigctively cre

" 73UR p 92'HVNWRS SURYLGHV DFFHVVneat® attakhHto eamifQl\ W L W D W L
LOQWXLWLYH ITURQW HQG OLNH ::7 2WKHU DSSOLFDWLRQV FRP
developed at the Center for Astrophysics in Cambridge), are being rapatiieAddPthat our
applications and their descendintaresining the new ecosystem at the right moment.

We would like to rarmp our direct collaboration in the near future, so that we can even more tightly integrate
and expand upon the work that each of our groups have done. Specifically, noedenmbeelé Stie
Microsoft Research, Jonathan Fay will continue to work with Gus Muench and a group of interes
astronomers and computationalists, at the-$taitvesahian Center for Astrophysics and the Initiative in
Innovative Computing at HarvadlR H[SDQG WKH FDSDELOLWLHV RI 73Ul
"VHDPOHVVpy OLQNV WR VRIWZDUH OLNH 92'HVNWRSDDQUEH DRB®AYV G
done to expedite this process.

Sincerely,



Alyssa A. Goodman
Professor obAstny
Founding Director, Initiative in Innovative Computing at Harvard

Tony Hey
Corporate Vice President of the External Research Division
Microsoft



