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N FSas a D aa Sharing Protoool

» NFSprovi ded file dharing in 1985
» Daardoca ion from dient to & ver

o 1t m adked the detals of Sorage
m anagem entfrom dient sy2 em s

File sy em 1t0-dik m gopings hidden
W hatvol um em anager?
M anystes ue H SMtranga ently




N FS: Suoceesst ul File Sharing

o SIm ple, rel1abl e, com preheng ble
» Easy to depl oy

» Hid the detalls of dorage

o Provi ded trangoar ent redired ion
» Peform anoe good enough



NFSasaDIik Replacem ent

s NFSd 0 replaced disks

- DIkl ess dients cant rd 1zed
m anagem ent

» Inexpens ve (TCOwIx) srver diks
repl aced expens ve, hard-to-m antan
dient disks



NFS:NotaDIik Replacam ent

» Acommead falure— why?

Client diks got cheap
- Butadminigraorsdidn't
Jam m ednetw orks = bad perform ance

1 N eworks w ee da ed, not switched

» 10 M bit/sec Ethernets over powered by 50 M HzZCPU 510
M byte/sec SCSI

Boot sy veaseffedivdy faa lity SPOFs
- Nodfedive inexpens ve HAfaa litiesin 194



N FSas a Protoool Suite

» Baac NFSis pretty good
Sim ple, cong gent M antics
» N eading im piovem ent
G lbbal nham egpace
Interoper abl e A CL protoool

Seaurity (trud dom an isues
Peform ance



N FSPeaform ance

» Inaword, It uks right?

- W 4, no...

2,000 NFSopg sec = 200-4000 dient sy 2 em s

Even farly large (250 GB+)srversaug an
m ucdh less than 2,000 opg s, pesk << 5,000

High end ser ver s> 100,000 opd sc (SFS97)
» Even SFS97 R1reall tsexased 38,000 opg s=c



M gor Peragpt ion Problem s

s Ussrdadm insaenot wdl cd ibraed

NFS istoo dow”
Little or no capaa ty planning he p

- ‘W ecan' t do tha, iIt's ol d tedhnol ogy’
D ae TCPIP,x86 and rotating m agnetic di ks
s NFSisdragicd |y under -m aket ed



take it to the n* ¢Sun

SANand NASEquiva ence

NFS / IP on Ethernet

i Protocol i NFS Protocol
. Converter Converter

SCSI on FibreChannel

SCSlon FC




Storage Big Problem : Sem anics

» Storage blodks have no sam antics

‘a LUNIsabag of bits
Serverless badkup problem s

Limted ability of internd dorage ssvices (eg.,
poi nt-1n-tim eocopy/ gpdot )

v Causes daa/dorage oonf ug on
D da = files
Storage = dik blodks



Storage Big Problem :Padldian

» Padld phys cd plant
G igabi t Ether net ~= FibreC hannd
5 Pardld adm inidraive s lls

FC i lIsrequired for gorage, |P i llsfor
netw orks

» Pardld 2of tware daks
Separae code bases for netw orki ng, Sorage



Storage Trang tions

» Trangoor ts dedicated — com m odty
FibreChand - IP

s Semaiics smpe - ridh
SCSlblodks - Obeasor Files

s Conned Ivity. 9 m ple - com plex

Modly DAS- modly SAN - centrdized
W SAN
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N FSin the Future?

1 don’ t know wha the file 9aring
protoool of the future will be, but it will
becAled NFS... ”

(with gpol ogiesto CA .R.Hoae)



W hyN FS?

» Higher levd protoool

Hides dorage detals
EXxpor ts data sem antics
Eadly (rdaive y) madehighly ava labl e

» Protocol has $orage ssm antics

M oe pardld to SCSlblodks than m og
Canhave dfinity with iISCSlefforts



W hyN FS?

» ‘Doexn’ 1”7 have to be prom ulgated
It'sdready ade fadoindud ry andar d
» Adapts 2orage to netw orki ng

Com m odly trangoor t
AmendbletoW ANS




N FSPaform ance | sues

» Twobroad cat egories of N FSusage

Attribute-intens ve (SFS,amia to TPC-C)

D aa-inteng ve (77?, corregponds to TPCHR)

» ‘1 f you haven’ t run the bendm ark, the perform ance sudks'
» Noformddaaintens ve bendim ark

s Codof TCPIP
Effiaency, not throughput or latency
» Clients aswel assrver's
Noform adient benchm ark



W haToDo

» Com pitethe protoool i te

G lobd nam egace
Seaur ity
Integrae with nam eservi ces

» Devd op datam anagem entcgpabl lities
o Dnve up &fia engy

Pay attetion to dieit g de
Sesk afinity with offload vendor § e 1ISCSI

» M aketing




