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Outline

o Jaus
« Need to deemine future directions for computing
« Computing and andyss modd

— Essentid features of the mood

— Srategic and management issues
- Daamodd and access
- Andydgsdraegy
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BaBar computing Saus
« CovaedinC. Youngstdk inthe plenary sesson

« Baacdly,

« Thecomputing system
— Supported data acquistion a the required rates and deadtime

— Allowed usto vdidate the qudity of the dataas it was acquired, and find and fix
problems promptly when nesded

- Recondructed the datawith atypica 24 hour latency after acquistion

— Provided for skimming and distribution of event samplesto S_LAC usarsand
remote ingtitutions

— Supported the deve opment of the production and anadyss software required to
accomplish al these gods
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Saus, cont.

« Thereweare 3ome serious problas,

- A vaiety of sources of dataacquistion rate limits, deadtime were dimnated
- Recondruction (OPR) initidly was not adle to kegp up with DAQ

» Cured after mgjor effortsin finding and relieving bottlenecks —somein software, and somein
hardware reguiring unexpected expansonsto the SCSinfradructure

— User data access was unacceptably dow and inconvenient in the beginning
« Addressed for dl dteswith devd opment of Kanga dataformat

o Dataaccess from Objedtivity database a SLAC wasimproved with hardware and software
changes

« Some problemsremaned a anon-criticd leve

- Mastly assoaaed with managing change rates, complexity
« Difficultiesin introducing updates to the online sysem — need atest Sand
« High rate of changesto recongtruction code, cdibrations led to fragmentation of the deta s,
multiple reprocessngs

- May pieces of the sysem were jugt “good enough,” need atention aswe go
forward to higher luminogties and increaangly factory-like operation
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Future needs — the bagc paramelears

« Wehave presanted resulits based on ~9 fb* of data
« Wehavecollected atotd of ~20fb* a upto 25 x 10* cmi‘s?

« But weareexpecting ~280 fb™* by the end of 2003 a luminodities up
to ~1.48 x 10* cm*s*

« We have performed about 20 andyses on the exiding data
« We have~600 collaborators and will surdy have many more andyses

going in pardld

o Wearefinding oursdves short-gaffed in many areas of computing
— We need to make it increasingly easy for collaborators to contribute
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Computing modd sudy process
« Working group formed Augug 2000
— Representatives from many ingtitutions and congtituencies
— Charged to congder the next three years of BaBar computing
- Défined as#t of prioritized requirements(q.v.)
— Discussed and settled on astrategy (g.v.) to address the requirements

- Subjected to internd review on 13 Segptember; comments under congderation
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Essentid features of the modd
« Hignleve consdeaions

(as demongrated by results presented a Osakaand dsewhere)
« Assume evolution over the next few years, not garting over from scratch
— Computing to be undersood as anintegral part of BaBar, not asaisolated

department
« Some*“computing” problems can be solved with work in other arees:
setting physcs gods, tightening triggers and OPR filters, refining skims

- Wemud beadaptable There arelarge error bars on the projected luminosty
and budget

— The expariment as awhole must supply manpower to support and improve
computing

- Thosewho are givenrespongbility for atask must o be given theauthority to
carry it out
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Seting physcspriorities

o With luminosity of 1.5x 10*, physicsrate (hadrons, taus, and mu-
pairs) will total ~90 Hz
— Wewill need to prioritizetreatment of the dataon two levels

o Trigger/filter: neadto define requirementsfor effidency and raiein broad physics caiegories
(hedronic, tau, two-photon, ec.). Algorithmswill have to be designed to meat the resource
condraints subject to these requirements

« Analyds need to guide dlocation of offline computing resources— espedidly disk space—a a
morefine-graned levd. (eg. CP events, B mixing events, Bhabha, 3-1 tau, etc))

o SAting these prioritiesisatask for the collaboration asawhole
- Must be done soon to provide guidance for trigger and filter deve opment
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Organization and managament

o Theexpaimat mudt danify itsorganizational sructure

« Mud establish and adhere to acomputing schedule for
- Releasss
— Deployment of production executables
— Reprocesang and skimming

— When s=rious problems are discovered in a production executaole after
deployment, afix may be needed; but then we must then revise our schedule and
account for the impact of faluresto identify problems before deployment —and
Improve procedures to prevent recurrences

« Mud establish amechaniamfor acquiring the manpower nesdied for
computing maintenance and devd opmatt

— Suggest as3gning various tasksto ingtitutions for defined time periods. The
Ingtitutions can then dlocate individuas accordingly
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Software admnistration

« Twokey chdlenges

- Make necessary changes easy in deve opment and deployment
— Minimize unnecessary changes

« Changerate mugt be limited to avoid reprocessangs

— Needs ongoing atention to QA/QC —notably pre-deployment testing—
.. and planning — notably of reease schedules

« Mud reducethe cost of entry for contributing code
... whileenauring its qudity
« Weare 3gnificantly short-daffed for expected future computing needsin al aress (detector
ubsysiems, recondruction, onling, ec.)
- Tools

o Documentation (indluding humanwritten and auto-generated documentation)

o Traning(induding professondly taught OOAD dasses)

« Conggtency (across recondruction, physcstools, online) of interfaces, sandards
o Large-scde degpendency manegement and physca desgn improvements
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High levd Srategy — processng

« Implement afilter equivdentto<lOnba L=3x 10%;

tighten it further asluminosty improvesto 1.5 x 10*
« Wearea 13 nb now
« 10 nb corresponds to about one-third the current Leved 3 trigger rate
« Eventspassng thisfilter are subjjected to full recongruction in OPR

« Badine 4ill indude the entire s-channd hadronic cross saction; note hadronic fraction
incresses with time as cdibration dreams are hdd a condant rates

o Refine kimming srategy

- Definelevds
o Tight: <1%df hadronic crass saction. These skimswill be used for mogt andlyses
o Loos= <10% of hadronic cross section
« Vay loos= larger than 10% of hadronic cross section

— Tominimize duplication, corrdaed skins to be grouped into streams
o These (probably ~20) will are the fundamenta units of datatrandfer and deetion

- Manage resource condrantsin terms of sreams
« Espeddly disk gpacefor kegping datareadily accessible
o Implement stream-basad reprocessing for 2002+
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High leve drategy, cont.

o A ussful “Mini” dataformat should be defined and implemented
— Event hierarchy would become: Raw, Reco, Mini, Micro, Tag
— Some quantities now in Micro may go here

— WIll be useful for more detalled anayses, event display

— Expected to dlow track refitting but not full re-recongtruction of events
 But detalled desgn —induding review of the exiding Micro—remainsto be done
« Mud meke suretha it can be used efficiently in conjunction with dreams
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High levd dralegy — data Sorage mood

o Thusfa:

- All levels of event sore and support databases implemented in O’y

— Micro, Tag, and minima Conditions database dso in “Kangd’ format
« Devdoped falowing August 1999 computing review
o ROOT-based pergdent dorage
« Fully exploited trangent-perdstent interface aodtractions devel oped for Objectivity

- O’y used for dl Stes MC production and for physcsandyss a three
« SAC, IN2P3, LBNL

- Kangadaausad a theseand dl other tesfor andyss

— Duplication of dataand support of two systems raises questions of scaability
and maintainability
« Wehaveto review this now!

— Should we and can we diminate the duplication, and if so how and when?
— Remember, we are OK right now —
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Daamodd choices

o Wecongdered two notiond modds

- Modd 1.
« Mantan Objectivity sorefor dl levds mantan KangaMicro, Tag
« Improve Objectivity usghility for andyss and for remote Stes
— Implement Mini in Objectivity
— Implement disk daging for al Olyjectivity levesbut Tag
« Usephyscspriaritiesto hdp menage Saging space
« Provide hooksfor non-HPSS saging sysems to beimplemented a remote Sites
— Improve Oyjectivity data digtribution tools
« When reedy, deploy Oljectivity for andydsa more Stes
- Atfird in pardld with Kanga
— Replace Kangawhen Objectivity gives same or better usahility and maintainability
« Dedson meade gte-by-gte
- Modd 2.
 Retain Objectivity for production tasks (OPR, reprocessng, Smulation)
« Moveandyssexdudvdy to Kaga
— Mini implemented in Kangaonly
— Daadidribution via Kangaonly
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Daamodd choice1sues

« Modd 1
1. Represantsided case (Objy doeswhat we want and everybody usssit)
2. Potentia for trangparent accessto dll levels of an event
x Reqguiressgnificant Objy devel opment

« Modd 2
1. Useslargdly proven technology in Micro-based analyses
2. Placesfewer demands on Objy by alowing better control of acoess
x Requires sgnificant Kanga devel opment, especidly for scaing
x A Kanga-only mini may belessfunctiond than people desre
*  Problemswith database access, linksto theraw hits

x Ingitutionalizes separation between recondruction producers and physcs
andyzers
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Data sorage modd — drategy chosen

« Moddscongdered indetal by the working group, decisons mede
— Shown to internd review committee (report avaladle, g.v.)
— Presentationsto recent collaooration meeting

« Proposd:
— Retain Objectivity for production
— Continue Objectivity development to address deficienciesfor andysis, use a
remote gtes
o Prgectfor CY 2001
— Rall out Objectivity to asmal st of new test Stes
 Threeby January 2002; expect initid gtesto nead extra TLC during shekedown

- Move mog stesto Ogectivity andygs by end of 2002

- Kangais mantained, tracking Tag, Micro changes, aslong as needed

« Until Objectivity iswiddy deployed and productive for andyds, meeting specified milestones
and requirements
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Objectivity devdopment issues

Must remedy the aeficiencies which mekeit difficult to usefor
andyss, a remote gtes

What nesds to be done (man points):

- Ted and deploy important new features from vendor:
« Employ large DB D’ sto reduce DB szeto ~250 MB from ~10GB, improve saging behavior
« Employ read-only databasesto limit lock management load, improve rdigbility

— Acocount for and reduce sorage overhead throughout event store

- S up automated network-based Objy data digtribution system
« Thiswill beamgor efart, goproximatdy two FTESfor oneyear

— Continue to improve the scding behavior of OPR with luminogty
« OPR/reco groups dso need to improve code eficdency

— Undertake adetaled survey of uses of the various datalevds
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Objectivity roll-out to reamnate Stes
« Now only SLAC, IN2P3, LBNL use Objy evert orefor andygs

« Thecomputing group will assg intheingddlation of Objy &
additiond remote stes, which mug have
— Spedified minimum hardware (CPU and disk)
« Asgiven in the Requirements document
— ufficient gaffing to participate in the ingtdlation
(1 FTE to dart, decreasing as experience is gained)

o God istoingdl Objy a three new stes by January 2002
.. and haveit actualy used for physcsandyss
- By end of 2002 run, mogt Stes should have Oy event sores
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Continuation of Kanga support

« Kangahasmade possble convenient globa accessto Micro-levd data
.. and the physcs andyses we have undertaken to date

« Need for Kangawill continue a leadt into 2002
— Maintenance must continue until Objy iIswiddy deployed
- Meanstha changesin Tag and Micro must be tracked in Kanga

« The collaboration must provide the parsonnd necessary for Kanga
mantenance (and improvement)
- Thisisgreatly assased by extensve common underpinningsw/ Objy
— Effort on a@ther of Objy or Kanga should not dilute the other
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Kanga support, cont.

« How canwetderate the Ogy/Kangaduplication? Wemud.
- We bdievelong-term scaability and full exploitation of BaBar datarequirethe

use of Objectivity
— We cannat abandon Kanga until we can accomplish our physcs goaswithout it
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Datamodd —didribution & avalability

« Coveredinsomeddal in asgparae presantation
o Manidess
- Ddfinethree-tiered hierarchy

o Tier A: SLAC now, IN2P3 ramping up into 2002, perhaps one more later
- Mader stesfor datadidribution
— Union of dl Tier A steshasdl BaBar data, each has a lesst 30%

o Tier B: Regiond centers eg., RAL, INFN
— Staging areasfor sreams and their redidribution or narrowing for amal stes
— Focd pointsfor nationd, regiond efforts and accumulation of resources
o Tier C. Andygsgtes
— Minimum hardware requirements esteblished
— Minimd support burden for the event Soreisa requirement
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Dataavailability, cont.

 Anticpatethat mog likdy no stewill have all the datal

- Wewon't be adleto afford the resources to duplicate dl bulk dataindefinitey

« Didributed processng toals (c.f. GRID technology) must be provided (Start development now)
for large-scde andyses for which narrow skims are inedequate

« Moregenerdly, of course, the Sorage and processing resources nesded for the whole of our
physcsandyss effort will have to be assembled from al the collaboration’ s Stes

— Each ste must manage the staging of that datawhich it does have
« Polides st by physcspriarities, engbled by common stlaging hooks
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Dataavailability, cont.

« Notiond modd for avalaaility on disk of beam dataa Tier A Stes

Vicro
Mini
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2001
100%
100%

20%

5%
5%

2002 208 2004 2006
10096 100%
0 0%
2000 10%

3%
3%
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2%
2%

100%
0%
10%

1%
1%

100%
0%
10%

0.7%

0.7%
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Andyssdraegy

« Skimswill be collections of eventswithin reans
- Implemented elther as pointersor by filtering on tag bits
— Nation is~100 skims and ~20 sreams

« Eventsmay gopear in more than one sream

— Average duplication factor not to exceed 2
o Thedreamwill betheunit of datatrander

- Oy dreamswritten by OPR, Kanga by adedicated production task

« Tofadlitale andygsa smdler ates, toolswill be provided to produce
sdf-contained skims (narrowed streams) from production Sreans

— Bookkesping is up to the requesting user/ste
« But centrdly mantained toolswill be provided to do the work
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Resource condrant management

« Wewill not be ableto do everything,
— a leadt not right away, yet BaBar fundamentally mugt retain its charecter asa

« Weeawisontha the critical condraints we can tune agang will be:
— disk spacefor retaning fast accessto data
— CPU cepacity required for re-processng, re-amulation
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Resource congtraint management, cont.

« Weawison tha wewill manage these condrants by

- Sdting physcs priorities and reflecting them in adisk saging strategy oriented
around greams
« With gopropriate leveds of resdent Micro, Mini data (Tag is dways 100% on disk)

- ... and by deveoping the ahility to reprocess data by dream

- But we mudt asaprerequigte
« Limit the pre-OPR filter to as dose to the s-channd cross section aspossble
— LessBhabhas, of course
« Agressvdy lower theevent Szeindl levdsof the (Objectivity) event Sore

« Wewill pursuefurther reductionsin rate, bu...
— Thetechniqueswill not become dear until we have had more experience with andyss—and evauation
of sydematics Some posshilities for additiond filtering:
« Continuumuds beckground (would require sendtive shgpe cuts, problematic for D physics)
« Two-prongs (detailed evduation of conssguences for systemitics nesded)
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Condusons

— Next round of results expected this oring

We are planning for having to do much better....
o Because PEP-II upgrades|ook to be on avey fadt track

..andfor howtodoit
— Aot of devdopment work will be required to redlize our modd
- And then we |l sill need the tangible resourcesto exploit its cgpabilities

So we ook forward to your advicel
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