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Disclaimer 

This is a personal vision 

 

q  Not the Official ATLAS Vision 

q  Not the Official SLAC Vision 

q  Not the Official US-DOE Vision 

q  etc. 
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Collaboration – what does it mean? 

Largely irrelevant: 

q  We are all friends  

q  It makes us feel warm inside to do things together 

Much closer to reality: 

q  Acting in pure self interest  
in a context where I can achieve more of what I want by 
coordinating my efforts with those having similar or 
appropriately complementary self interest. 
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Aside on self Interest 

Not just salary and tenure, also: 

q  Freedom from boredom 

q  Fun: 

-  Working with smart people 

-  Building cool stuff 

-  Involvement in exciting science 

-  Being disruptive 

-  … 

q  Convincing myself that I haven’t been wasting my time 
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Collaboration in practice – detector construction? 

We (HEP) know how to do this. 

Environment: 

q  Necessarily rigid component specifications 
q  Rigid schedule 
q  Well-defined funding 
q  Institutional responsibility for components 
q  Collaborating with people outside the experiment? (Negligible 

benefit) 
q  Stars? Great in inventing new technologies, but have no place in 

construction 
q  … 
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Collaboration in practice – software construction? 

We (HEP) sometimes appear to know how to do this. 

Environment: 

q  Necessarily fluid component specifications 
q  Fluid schedule 
q  Poorly-defined funding  
q  Mainly volunteer effort from physicists who think they can 

tolerate the career challenges 
q  Institutional responsibility? (sometimes has a positive impact) 
q  Collaborating with people outside the experiment? (may have a 

net positive or negative impact) 
q  Stars? (often drive productivity) 

6 



HEP Software Collaboration Vision          Richard P Mount         April 3, 2014 7 

Software: Who are the Collaborators/Stakeholders? 

Regions? 

q  Asia, Europe, North America, … 

Funding Agencies? 

q  Europe-National, EU, US-DOE, US-NSF, …, NASA, … 

Institutions? 

q  Universities, CERN, Fermilab, KEK, …, ESA, …, hp.com, intel.com… 

Experiments? 

q  ATLAS, CMS, …, LBNE, …, IceCube, … 

Experimental programs? 

q  X-ray laser science at DESY, SLAC … 

People? 

q  Wizards, …, Workers 
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Do we know how to MANAGE large-scale software 
collaboration? 

Sometimes: 

q  Geant4: success in meeting mission needs! 

q  ROOT: success in meeting mission needs! 
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Geant4 (Established 1994):  
Collaborative success serving HEP and beyond 
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ROOT Established 1995:  
Dominates HEP analysis and more 

ROOT Team 
 
René 
Fons 
Philippe 
Bertrand 
Olivier 
Axel 
Gerri 
Matevž 
Lorenzo 
Vasil 
Andrei 
Paul 
+ 200 other 
Contributors 

Some of the particle 
physics experiments 
using software based on 
ROOT 
        ALICE 
        ATLAS 
        BaBar 
        Belle Experiment 
        CB-ELSA/TAPS 
        CMS 
        COMPASS 
        DZero 
        GRAPES-3 
        H1 
        LHCb 
        MINERνA 
        MINOS 
        PHENIX 
        PHOBOS 
        STAR 
        T2K 
        ZEUS 
        CRESST 
        OPERA 

Astrophysics projects using ROOT 
    AMS   Milagro (experiment) 
    ANTARES  Pierre Auger Observatory 
    Astro-H   PAMELA 
    DMTPC   POLAR 
    DEAP/CLEAN  PoGOLite 
    Fermi   SNO+ 
    ICECUBE  VERITAS 
    H.E.S.S. 
    MAGIC 
 

+Associated 
Projects 
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Do we know how to MANAGE large-scale software 
collaboration? 

Sometimes: 

q  Geant4: success in meeting mission needs! 
q  ROOT: success in meeting mission needs! 

q  But, what was the role of MANAGEMENT in these successes? 
-  Geant4: not a management initiative, but wide, sustained resource-

provider support 
-  Peer reviews have been valuable 
-  ROOT: seven years in the management wilderness, followed by 

management providing resources 

 

So mainly the answer is NO – at least not with a classical line-
management approach. 

q  So we are going to have to learn! 
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Do we know how to FUND large-scale software 
collaboration? 

u  How has funding evolved since the dawn of HEP? 
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Funding at the dawn of HEP 

! Experimental,HEP,Viewpoint,
Accelerators!
!

What!it’s!all!about!

Detectors! Somebody!will!think!of!
something!

Experiment’s!Software! Eh?!
!

HEP!Software! !!

Gray!Fog!
!

Science!Software! !!

Gray!Fog!
!

Really!Useful!Software! !!

Gray!Fog!
!

!



HEP Software Collaboration Vision          Richard P Mount         April 3, 2014 14 

Funding at the dawn of HEP 

! Experimental,HEP,Viewpoint, Political,Viewpoint,
Accelerators! What!it’s!all!about! Great!!!

(It’s!about!defense!isn’t!it?)!
Detectors! Somebody!will!think!of!

something!
Details,!details!

Experiment’s!Software! Eh?!
!

!!

Gray!Fog!
!

HEP!Software! !!

Gray!Fog!
!

!!

Gray!Fog!
!

Science!Software! !!

Gray!Fog!
!

!!

Gray!Fog!
!

Really!Useful!Software! !!

Gray!Fog!
!

!!

Gray!Fog!
!

!
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Funding today (present company excepted) 

! Experimental,HEP,Viewpoint,
Accelerators!
!

The!core!of!our!science!Detectors!
!
Experiment’s!Software!
!

Important,!necessary,!
expensive!

HEP!Software! We!should,!at!least,!appear!to!
be!interested!

Science!Software!
!

!!

Gray!Fog!
!

Really!Useful!Software!
!

!!

Gray!Fog!
!

!
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Funding today (present company excepted) 

! Experimental,HEP,Viewpoint, Political,Viewpoint,
Accelerators!
!

The!core!of!our!science!

IMPORTANT,!!
but!lower!priority!than!
defense,!social!programs!or!
economic!stimulus!

Detectors!
!
Experiment’s!Software! Necessary!but!expensive! !!

Gray!Fog!
!

HEP!Software! We!should!at!least!pretend!to!
be!interested!

Not!interested!

Science!Software! !!

Gray!Fog!
!

Science!software!is!
IMPORTANT!but!…!

Really!Useful!Software! !!

Gray!Fog!
!

Great!!(It’s!about!stimulating!
the!economy!isn’t!it?)!

!
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Potential downsides of collaboration 

u  Expectations of enormous cost reductions 

u  Expectations of enormous capability improvements 

u  Suppression of disruptive ideas 

u  Communication burden 

 

à Success in collaboration requires knowing when to limit 
collaboration! 
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HEP Software and the wider world 

Setting cynicism aside: 

q Software is at the core of our science 

q The need for collaboration within HEP is obvious 

q Collaborating with other sciences (even computing science) 
makes sense, especially as the uniqueness of our data-
intensive credentials is being challenged 

q Collaborating beyond science is really difficult, but the 
benefits of success could be enormous. 

But how? 
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But How? 

u  Accept that we are not smart enough to write recipes for 
success 

u  Governance and management structure are necessary 
but not sufficient 

u  This is experimental social science and management 
science 

u  We should treat it as an opportunity to learn and 
understand! 
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Managing and Funding the Software Lifecycle 

Great idea à Prototype  à Version 1.0 à Maintenance à 
Version 19.1.6.3 à Decent burial 

Issues: 

q  Maintenance is not exactly career enhancing 

q  Decent burials are rare, especially in cross-cutting 
software 

q  Funding sources fear “entitlements” and rightly so 

q  Funding sources know that managing a portfolio of such 
software is really difficult. 
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Our Workforce 

u  30+ years ago HEP drove the frontiers of computing 

q  HEP computing expertise was the best available 

u  Today we are probably just as strong, but we mainly follow 
rather than lead 

u  30+ years ago, success in HEP computing let you walk into a 
faculty job (in CS) 

u  Today excellence in HEP software brings career challenges 

u  But, with appropriate global coordination and collaboration 
we (still) have impressive intellectual capabilities!  
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HEP Software Challenges – LHC Focus 

u  LHC has an increasingly data-intensive future 

u  Technology evolution will not meet our needs (at least 
not without a lot of work) 

u  We could ‘survive’ by tightening our focus and our 
triggers à ensure that we ignore the truly unexpected 

u  Much better to evolve our software process to exploit 
the complex shifting landscape of computing in the next 
20 years (massive parallelism; changing cost balance 
between computation, memory, storage and networks) 
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HEP Software Challenges – Non-LHC 

Smaller (but not necessarily small) experiments look 
hungrily at the rich LHC software and distributed computing 
environment 

q  They get little benefit from the LHC software successes 

q  LHC experiments are [almost] not funded to help smaller 
experiments 

q  Funding agencies search for a way to fund and manage 
cross-cutting software development and support 

q  We have to show the way (in our own self interest). 
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Mountains to Climb 

u  Perception that “HEP has hammers so all science 
problems must be nails” 

q  Non-HEP reaction is often “sorry, we have no nails” 

q  Our arrogant assumption of the reverse doesn’t help 

u  Perception that HEP pretends to be collaborative but is 
really after other science’s money 

u  HEP internal distrust 

q  When institution x says “collaborate” it is interpreted as 
“we lead, you follow” 
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Mountaineering 

u  Learn from and/or build on what exists: 

q  Geant4 … 
q  ROOT, xrootd, roofit/roostats, … 
q  LHC distributed computing 

u  Set up an overall collaborative framework 

q  Open, interregional, intellectually diverse 
q  Allow experiments in collaboration 
q  And, of course, don’t suppress wild ideas (too strongly) 

u  In addition to new developments, deliver: 

q  Software lifecycle management 
q  Careers for scientific software developers 
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HEP Software Collaboration – the Promise 

u  Recognition of HEP as a collaborative software 
powerhouse 

u  Non-HEP agencies eager to support software projects 
that have HEP involvement 

u  Affordable high-quality software for smaller-than-LHC 
experiments 

u  Uniquely capable software for our data-intensive future. 



HEP Software Collaboration Vision          Richard P Mount         April 3, 2014 27 

Last words 

u  This endeavor will be difficult but necessary and 
worthwhile 

u  We will need Leadership not just governance and 
management 


