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ViassSStorageNsesPipplem In:

COompUtEnArcultecture.
Distrisiieari@emplier Systems
Softwar eSSy stemplaterface.
Material FIOWE)

Ingest.
Re-copy and COWjseiciieigs

Usability.




ImpIEygentaticfmiecignologies

welgdea Intelfiaces
— WigICIINeIk aciess, mass Stolelgers)/ Stei;
INSTARCES)
= Storage SYSIENS ortiare
— A variety OiGtolcgENsysieigsoftware.
= Hardware:
— Tape and/or disk dlei@Erscale’




NERACe R ents

= RIoIeEO)s fORBEC era. .’
— WEINIION)
— InteY@RElEnlE
— At leaSBEIMERSIMpIENe,R Stable.

= Areas.
— File Access.
— Management.
— Discovery and “MoR[ielgiges
— (perhaps) Volume ExCgange.







SioragesSysiems

etWolik Interfacerstlitabigxor a
Jarge, Irtiehorganizai@pEs
'a'ted gelta SYyStems.

Provide C@ activellimplementalions.
Provide perigiEne Eguired.
Provide availabwii |




NetWerk AcCE ”\"r OCcols for
SiPrage SYySIevgs

= 1BN9ESEE, WitliRhacks” topcepe With, 1P
petilimaice 1Sshes. (1.e. /EIR
= Stagings

— DomalRgSpesiiie,w/ Gfie, ProtocolSUREE

olf
early Impleiien Frlrﬂ
= File system eXiEnsion
— RFIO Iin EuropecaBEiatd <
= Management — “SKiVi&
— Prestage, Pin, Space Y€sgrvations, etc.




ystend E, Sfgsions to
Siprage Sysieis

= GoalEduceeplicit stagingp

= ENVIGRIMENRL. IS AlNE tsurely diStiiisuteadr

— Stole@ENsYSiEns arelefien ImplemeptEaion thell
own COMPUEISE

Jll

= Libraries NaWeseeal wWitss
— Performancegi€auieiiead, Wigte,behind)
— Security
= Implementation teCligIGUESHNCITEE
— Libraries (impact: relin@sehvaie
— Overloading the POSIX Calishigine system library.




= Root CalSgaeenilictWith permaRgnee.
— ModificatioNyiHgIFE=E®)).
— Deletion.
— Naming.







iepENEaci ity Niggpeiengentation

= EXPENBIVE, speeialized to SEl)

“‘edSyAEIeEMMISSIBA IN large'e
mediagitgrgi@eat lik€lihood of sU

= Good dealieiNgElmanegee. achieve RitmeNe
copy of a HiEs

= (formerly) cleaigyAleyasy stefifeast over tie
lifetime of an eXPERINERD
= Currently -- all data@ifiiERpare ty@rcally read.

=« Trend is for diverse siGl@@ESYBtem software,
with custom lab software@iligfany major labs.




A@nRetic Diskal-aeilities

= CUlifeniRbse: Bllifer and cachierdatavesiding
ONZpeE:
= ReqUifEmEnRiSyAffoi@dable, with gee@
usabillit
= Implementaliens:
— Exterior to NESSSiGlEEe Sy SIEnis.
» Local or netwolgHIENSYSIEI)
» Files are staged t(GiENi@INape.
— Internal to storage syStesis
» Provides buffering and CaEiiigNe@iene system.
» Transparent Interface:

= DMAPI, Kernel level interfacé8 rare (unknown).
= file system extensions to storage systems. (rfio dccp).
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ave enjoyess
grad \vzr In capacii§

l@NSUeEparamagnpetic limit, Meies
}

= Tape doubIESiEveR
— right now 60NGIBNEPES) EB, dISkS
= What sort of sy ISNeENhesefiiend enable?

c

— An Immense amoUieRaISkaEo MeSyer “free”.
» Storage systems co-resjuenmviugieompute systems?
» Relax the constraint that Sie@lgEelEas are scarce.

— EXxplore disk based permaReétstores.




Wil arge Dﬁ’ =ACIlty -
Usaloniis

= WiiBEEai urésifiailure of pEHECHilES
AVIECERIGAl.
PEigees) predicieisle by S.M.A.R§E
» EleeicaiNiaiilnes duesfi@thermal and CHERREENSTUES
= ViEeEENyAs00d thewal environment

= (peMgps)niueewed by Spigidown.
= Outside of M IEEN2IUES.
— Freaks and Infani#giericiss
— Defective batches.
— Firmware.

= BER failures (esp file sySiggpmeta) data.




AS Perrmelgegstorage

= VEptaisScheljie
— Melgylieplicas €egsure the preseiiati oo
InfoRg@AHEnRE
» AlloWSHIHENIGHB) thal§g@ysingle copys@ideNile be
permarnelgis
— Permanent Steles:
» Backup-to-tapeyieEeiNile. red@e=never).
» Only-on-Disk models




Backup®ieianee. Model

= 1SHSERVentiona

= EaCiiNoyiEe
a byte\aprzpe,

= (perhaps)Ngaekiip,ta

supported NI A r
» Some technolegIESESIONeoStSESMtape costs.
= Tape plant < Y2 thegsizemsi read-from-
tape systems.




0 Basingen, Iape

= TReguieEs 'EJ
— Wherelsels intetésted in this?
= Confli€ rJ WAL Stryi@sinodel thatNppeLtal

G
data is Backed

— This is bUiiNmi '; Wptien for qualiyAeifEic
controllers, T SeS, etc.

= Market FundarmgniciSiuess)s

— Margin in highly inégjgieeidisk > WV@gin in tape >
Margin in commodity"@isks
= Material flow problem “@Bi@E$you rather
commission 200 tapes/weeior 100
disks/week?
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= AEgENs caler
diske

= Need t@reonsiste NtyAcommisSiehNa.

lots of disks

= Useful featUt€siSioin, doWig, S.M.A.R.T)
can be abstractéaienay byseentrollers.

«=Would like a bettG@agmitye than a
RAID controller.
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Handles on GgeapEbisk In the
SIOrage SySie

RliegicimiorieNtes, work In pregies

= | B'commpeity diskservers. (CastioR

l \
~
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= “small fileNgeBIEMmE -- Waday's tapeSElENoor

vehicles for'<\NGENiles.
— Some concreteylaSNnIsioradesystems.

» HPSS, small fileSigShneienoaia, backuljeato tape.
» FNAL Enstore permagenmneisiaiioyer.

= EXxploit excess disk asS@@at€@Mvith farms.
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= QUntiahas ax@uality all OfiSiEw N
s Lo COSIUISK:
REIVAIeNRIGYIde Sigiificant optinZaens
— Is poteuEliyAdiSiuptivER@IBUr current IIBEEIS)
= At the highNEVeIRWell forelstorage sysiemy. . )
we must implepeninieropei@tion with
experiment midaieWeres
— Any complex protOoCeiSiilsiane stageard.

— Stage and file-systen\SEfEREEs are both
prominent.




