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A nsTR A(V’

The Los Alamos National I.ilbora[ory”s Commori I:ilc Systcm is bcinl; substantitilly up!’, r:ldcd s() i[
will continue to meet the future data storage needs of the I.abor:ltory nnd [)tncr si[cs. “l”Ill!

nature of computing is changing with lhc ad~cnt 01. Mt)rhsl::[ions, dif~crcnt wl]rk I[mds. an. !

standard apprc~chcs to networking and opcratin}; sys Icms. \Vc rC\ic WCtl [hc prlvi :Ind cons ()[ the

Common File Systcm and numerous cxis[ing :lnd pl:lnncd systems. our :[~nulusitjn Iv:ls that the

Common File Systcm wa~ a valuable rcsourcc wilh rn:lny s[rcngths th:lt should bc prcscrvcd (I)r
the future.

Wc have arrived at a set ul” rccommcnd::tions l-or ~.h:ln~cs and :~ddi[i[)ns 111:11wc feel will :IIIOW

[hc (.’ommon I:ilc Systcm to continue 10 meet dat:l %t[]r:l~c nccd~ in Im[h the shljrt :Intl lon~ [crm.
The rccommcntlations for 1990 - 1992 sup~]ort [hc transition t~~ IJnix on supcrcomputcrs :ln(l

support high pcrfornmncc networking. .l”hc rccf)ll~fl~cnti:l[ions ~l)r 1992 - 19[)5 supp[]rt the

lrunsition to a lJnix type ~ilc systcm that provides n signi~ic:lnt ICVCI [)~ ~i]c l[)~:l[i{ln

transparency. I:or 1995 - 20(.)0 the recommendations :Irc ncccswrrily Icw prcciw hut fltpport Ihc

nuliorr of standard sccurily, transparent file systcrn% :Ind I-:lstcr nctworhinf:.

IN. I. ROI)[J(’”1.ION”

.I’hc cumputin~ environment at I,OS Alnmos Natif)rr:ll l.al~or:ltory is cxpcctcli If! CI1:IIII;C

~r:,mutical!y . in the 1990’s. A study was d{)nc [{) (Ictcrminc the appro:lch lhc ( .(~mnl[)n I:ilc

$ystcm (( IoS) should txkc I.or solvin~ the I.alx)r:itt)ry’s dnl:l !ilorn[;c needs in l~t)tll the short nn(l

Ionfl term. l.hc study involved dctcrrnininl; fhc currcn[ s[rcn~;lllf :ln(~ wcnhnc!is or (.l:S,

researching the a~rccd upon sccn:lrit) l-or the l,tibt)r:lt~]ry’s cl~mputinf; cnvirl)nmcnt ill. the 1090’I;5°

invcstig:l(ing other mass st[)r~,c systems in usc and un~lcr dcvcl(]l~mcn[, nn~l fin:llly m:lkill~;

rcc[)flllllcnllatil~ns,

hill.llol) 01: ollTAININ(; IN PII”I. ANl) SIJ(; (; IS”I” IONS

lnpu[ [~n user s:ltis~:lclil)n l-or the (’l;S U:l% f]llt:linc(l I.r(]m Ihc t.l}llt~uin~; ‘;l]urt.c’,: ( I ) :1 ~illi vcv

sent to :111 uscr$, (2) :1 ncwslcllcr :Irli(.lc :1’,hinf: l.t~r tu~;~;c”;li(ln’;. (1) illtrlvicw’; with IIWI

con full:lnts WI1O h:ld il lot [JI. Cxpcricnc. c! an[l c.f)nl:lct with ( ‘l:S u%cr!; . (,1) iulcri”icw”; fvilll (II;cf’i

th:ll tit) :1 l:lr~c :Imounl t)~ comI)ulin}; ;Intl m:lkc cxtcn~ivr uI;c III. ( ‘IS rc’l{]llr~’cri, (\) lll[rlvi~lv,,

with I,[vi Al:imt)s experts in [~pcr:l[inj; sv’; tcni’; . Ilctw’{lrh’i :111(1t.f)mlllllrl ‘;r~’uril\, (h) (Ii’;(.u’,’,ionj,

wi[h inventors, nscrs :111(1 Ill:lnll l.:l,+.tllrcl’; or !;I:IIC 01. 111(’ :Ilt ~ilc ‘i\ ’,l CIll’i. :11111 (“/1 1(’(111(’’;1’; 1“111

LY)lllfllClll.i hy dislrillulinf~ n rcllfll 1“ :Ifltl l;ivill~; lrvicw [Jlf.’lf’lll:lllf)ll’,



1:[1”1”[’RI: (“()\IP[:-~lN(; INVIR(,)NJNI[;N”I” .A”l- 1.OS .41,,4 %10S

“lhc early 19’)0’s will 13c a pcri,)ll of lrnrlsilion :1[ lhc l.:ll~[jr:l[tlr} as computer users nloIc I“r(]nl

using convcrrlionnl lcrmin:lls 10 :Icccssing supcrc(lmpq[crs and o[hcr ln[cgr:][cd (’[)nlpuling
Network (ICN) facili[ics [rem scicnti~ic wl)rksta[ions-’. “1hc I(’N is :1 Iaryc hctcru[;cncous

network 01” supcrcornputcrs. mainframes, spcci:ll purpose rcsc:lrch compu[crs. works[:l[ions,” an~l

personal compulcrs. In :Iddiliun 10 Coml)uting power. the 1(”1% pr(~vidcs :1 Ccnlralizcd Storage

systcm (C I: S), a graphics and output systcm (P A(ilIS), :In’.! :1 job scheduling :Ind r~)u[ing scrvic’

(I:(KIIS). The (Jnix t)pcrating systcm will I>cc(lmc [hc I.:lll(jratory st:lnt’:lrd [)pcr:lting systcm. h

“l”hcrc will IJc a demand I’[)r nc[uork trans[larcn[ window s}stcms :lnd };rill”llic:ll in[cr!”:lccs [~)

1(.’N rcsourccs. lli~h-speed nctw’orking which acconlnml:l[cs v[)icc :ln~! villcl) lvi]l ~vl)ll.~ (lv~r

the L!ccadc. Computing power and storngc rcquircmcnts \!’ill ~ljntinuc [(I in~’rc:lsc :11 llt~tll Ihc

(“cntral (-ompu[ing I:ac:li[)’ :Ind al the user’s site in (:rdcr [[j supp~jr[ Ihc ~“h:lny,in}; c~lnl[)utin~

environment.

The [rcntl Of the ncw dcvcloprncnt worh in (I1u I(. N will Iw to ~~ivc [Ilc I! [Jrksl:llitin users :1 nl[jrc

(ransparcnt view of the I(. N rcsourccs. Nctwtlrkin~ will nlovc tuw:lrd %t:lnfl:lrll in[crf:ltcs :Inll

protocols. Iligh-..pccd file trnnsfcrs will llc~.l)nlc avail:lhlc when the I.(1s :\l:Inlfvi hlultipic
\

(“.’rosslmr Nctw(~rk (hl(’N) or an cquivnlcnt hiuh-speed nct~~~rk c{)nw$ t)n line. .I’hc I.OS Al:Imt)\

1(.N will continue to Iw n mul[ip:lrtition wxurity cnvir(jnmcnt. our m:lj(~r Cu%ttlmcrs \vill

continue [heir cmllh:lsis on dcvclupin~; nnd u%inf; lar I\c ~.(ldcl; thxl ctlnsulllc :1 siy, ni~ik.:lnt nm(}unt

(It- I(. N rcsourccs. New’ :Illl)licati[)ns Ixlscd on w~)rkil:ltion$ will incrc:lic ltrtltlu~.livi[y rc$ultin!t

in more nnd dif~crcnl usc (~1. I(. N rcs(:~lrccf.

“1.111 (x)hlhloN 1’1[.1[ sYsn’lril

“I”hc (“ommon I;ilc SySICnll (( ’l:S) is the ccnlrnlizcd I.i!c str)ragc systcm used to Suppt)rl the

storage needs of users 1111 [hC 1(. N. (’i-’S prfjvidcs an csscnti:llly unlimited ~ilc store which i%

u$cd by the other cl)nlputcrs in the network ~[jr active and archival I.ilcs. (.’1’SS (currcnlly Ihc

m;ljnr 1.OS Al:imus !iulwrcomputcr production n~cratin~; systcm) dt)cs not I)rt)vi~lc permanent (Iisk

sloral; c l-or user I-ilcs. IJscrs arc fcsponsilllc for slt)ring their pcrmnncnt files in Ihc (“l:S. (’l:S

uscs :1 hierarchy t)~ stora[:c dcviccs consisting 01. IIIM 3380 disks nnd 111M .34X0 c:lrtrid}; c t:ll)c:+

and dctcrmincs where to store x file initially iln the lmsis or the I_ilc size. Nlii:r:llif)n Sf)l. tw:lrc i%

run on a l~crit)dic Il:l$is to mt)vc I-ilcs up nnd down [hc htoral;c hicrnrchy hvscd on user spccil. icd

:1~.livily Icvcl. I.ilc size, (rcqucncy 01. access. s[or:ll;c :11”.lil:ll~ility. :Ind the stt)ra~;c Cap:lhil itics [jl.
the v:lrious s(urauc dcviucs, The (.l:S softwnrc [jpcr:ltcs on IIIM compulcrs under lhc MVS/Sl) 01

hlVS/.NA opcrtitinl: syslcm. II is iI multi tnsl. inl; Systcm wriltcn I)rinl:lrily in 1’1./1. (’l:S Il:lt I}ccll

in f~lwr:lti(~n :1[ I.(Is Al:InlIJs $incc nli(l 19”/9.

‘) 111:11 :Illl)w III,L’IS Ill ‘; IOIL”I hc (’IS c.nl):ll)ili tics :Irc I)rtlvillctf [lllflu~h :1 st:lnd:ird $Ct (~1. rc[luc%ts

:11111 Ictricvc I.ilr:; . :In{l [{l lluil~l :Intl manillul:llc [r(”c ‘+lruclurcll tlirc~.l{)llc’; [11:11 ;I’i’ii’;l in IIlc
mnll:l};cnlcn[ [II. lhcil I.ilc%, ‘1 Iic uw”r rc(luc%t Intrl I.:lc.c i’; thlt~uf:ll :111:ll~l~li~.:lti(~n Icvcl ulilitv lh:Il

is nv:lil:ll)lc 1)11 :111 nrltrflrh m:l~.hints. Sf)nlr 01. the I,lt)rc ~v)nllll(~n Ir(IUrSlii :Irc [ .1<I A I 1: N IINJI

(lirc~.ti~lv. ,\l)l) ,i~lll(lill”c.ltllics. SAVI” l.ilc$. (;11”1 I.ilr’,, 1)1”1.11”11 I.ilc(i, :11111 1,1.S 1 illl.ilrlll:l[iflll
:11},)~11 fll(.f :111~1~lil~~.11}1 it.~,

I hr ( ‘1 S ‘It)l.lwnrc h:l% llrlllr~.lil~ll ltl(.~’ll:llli”llll’i tll:lt Cll:llllc’ il Ill l.ull~.lilln in :1 “iC(.111ilv

rniilt~nfnl.nl (Il. (.l:l’t’;il-irll :111(1 l’il L.l:l’i’iifi C(l (1:11:1 :1111111~wilh L’lC:lf Cll :111~1lllll.l C:ll Ctl 11 S1’1S. I Ilr’,c

I.ilcili[ics II:IVC :IIIIIWC(I I.(N AI Nmtv; II} iIIn in :1 Illtlllil}:lltitit)ll nit)[lc ~.t}nl,i’,[inl; (Il. I.11111(Iii.t.clcll[

nctworh IJ:lltili(ln’; ill(.lu(lin}~ :1 L.lllllplclclv OIWI! Ilrlwlllh :111(1 two S[”t’111(’ 11(.IW(, II..!; 11.’; !I iL.[(.11 [II

L.IL’:1.CII ll’;(’1 ’;, l“h C f ‘i’s i’i l.l)llll CL.tl-({ 10 [’:1(. tl Ill. [tl(. F.c Ilclw’lll h’; :11111 i“; :llllr III ‘:(’lvi(.~ Illr I“il(.

$I(II:I!:C 1(.(lllilcnlcnl”; III. c:l(.11 in 11 ‘iCL.lllC I.:l’,ll ion.



CI:S [!sage SIa[is[ics and Growth

SIoragc ~nd data lransmissiori rcquircmcnls for [hC 1.os Al:lml)s C(”jlllpu[ing nc, [wl)rh ha\c

incrcnscd dramatically since cF:S wc. s [irS[ rn:ldc opcrn[ional” in mid 1979. “I”IIC%C rc[luir~mcnl~

have closely currcla[cd with the grow[h 01’ the r:~w’ c~)mpu[in~ cap:lcity av:lil:llllc on the network.

AI the cnd or 1980, artcr onc year ol_ USC. (“IIS contained 155,000 I’ilcs rcprcscnting 1.46 trillion

bi[s of data. In an average week, 50,000 file lr:lns~crs tlccurrcd with an aggregate throughput of

2 trillion bits. As of I;all 1989, CFS slorcd 4 rrlilli(~n I ilcs or which 31’)iJ were on disk and [hc

remaining 69% were on tape. ‘1.his rcprcscn[cd n t[~t:~l data Siorc or IO() trilli[)~ bits or which

97% were on tape ~IILl 3(H) were tln disk. The growth 1)1- (“l:S ~or 1989 is c%lim:ltcd at 45 to 50

trillion bits. I’!Ic peak weekly growth is 1.5 Irill ion I,i[s. In Iatc 1°89 on a typic:ll day 211,000

I-ilc transmissions arc done wi[h an aggregate throughput 1.1. npproximalclv XOO gi~;abitf.

E\’ AI, [l A’I.loN 01: (:{: RRIN”I” (.1’S (. AI’AIIII. I-I”IKS (1’1{OS, (“OSS)

Input from users ol_ the (.ommon I:ilc Systcrn provided :1 summ:lry or Ilt)si[ivc nnd ncfialivc

aspects of CI:S. l)if~crcnt types of users ortcn have C(lnl.lictin}; npinions :III[)u! :I$pccts of (.l:S.
Workstation users tcrrdcd to want more I-lcxiblc I_c:lturcs ~vhilc !hc users f)~ $llIlcr~.l)lllI~ll[crs want

more pcrrr)rnl?ncc []ricntcd ~caturcs.

I>crrormancc, rcli:tbilily, nv:lilnbility, and d:ll:l intc}; ritv :Irc Con’;itlcrcti very !:l)(ld qu:llilics 01”

(’1’s. Ncw stora};c dcviccs arc c:lsy to :tdd :If rclluircd. “l”hc (’l:S intcrt.:lccs hnvc ~()[)[1

I-unction nli:y and arc reasonably easy to use. ‘!”hc scuurity rules h:lvc Ilccrl illll)lcnlcntc(i well

and allow Ihc opcralion or a $inglc I_ilc server to suppl~rt :111 computing p:lrtitif~ns. I:ilcs c:ln Iw

acccswd I.rorn any mnchinc in the network :1s I[)nl; :1s security rules arc I.{)llowcd. “I”hc dcm:lnd

for incrcnscd slor:l~c anLi faslcr I.ilc tran%missifjn 11:1shccn met by (.l:S.

on the negative side, (.’l:S dots not support wild u:lrds :Ind .lsubtrcc ljlwr:ltit]ns. Sl:lnll:lr(l

networking I]rnt[)c[lls and a [Jnix or S[JN h’ctworh Iilc Systcm (N I%) type in[crl.:lcc arc nt)[

supporlcd. I;ilc !ih:lrin~ needs to hc cnh:lnccd by :lllowin~; ~roup :Iuccss to I_ilc\. ‘l”hc (’l:S 1.1S’1”

commond dots not have options such as an alph:llwtic:llly (Irdcrcd Iistinl: :In(l (Iocs not su;Iporl

the [Jnix ‘Is’ command format. I:ilc I{)ckin l;, ;Iut[)m:llic I-ilc nil L.k Ull, :Ind I.ilc Vcr$if)ns :Irc nf)[

Sllppori Cd. “1”001s It) :Illllw users to aut(]m:llic:llly mana~;c their %Ior:lf;c :ln~l I_ilcs :lrc 111)[

:ldcquatc. Supcrcomputtr users wfinl I.nstcr I.ilc tr:lnsmissinn rntc$ fl~r their m:l%$ivc II:lt.l

Iransfcr rcquircnlcnts. “I”hc :’1+ file name Sil.c i% n(J[ Ion}; Cnou]th I.f)r [Inix [Ikcr% :111(1 :1

convenient w:tv I.or works t:lti[)n user% to trnn%mit :In cntilc dircc-tory I(J (“1..S it not :~v:lil:ll)lr.

OTII 1(N hlSS SYS.I’l:hlS R I;\’ I l:.\l’ll)

Wc lcvi~w’c(l w.vcr:ll Cxi:; liu}: :111 ; I)l;lllnc(l %V’; ICIIIS ;IIIII CV:IIII:IICII tllcnl I’111 [Jfl’,’;il}lc 11’;L’ :1[ 1,117

AI Uni IM.- 1111”(~1m:llif)n w:ls [Jllt:lillc(l I.rom l):llwl$. 111:11111:111+:111(1 IIriv:ll,” t.!llll 1111111i(”:lli~ll l’;, I 11(’

nl:ljtjr ‘i~”it CH1’i IV(’ Icvif:wcll were (malnc~;ic hlcllt)n.’; AI)(IICW t“Il(’ sv’,1~.111 (/f Is), lllll\’(. I’,lt\ III”

hliul)il;:l n”; ln”;litulil~n:ll I ilc SvI; Icm (11 S), !+lln”’; Nclw(llk I ilc S\,;lcIII (N I. S), Nj\S,\ AIIIr,,

I{c’;c:IIL.1) (’~[]t~t.\ hl:l’iy SIIII:IF;C SV%ICI1l II fhlSS 11), I.: IWICIIL-C l. I\ C(IIII)I(S N’:llitlll:ll I :Il)oi:itI~Iv”,

hlSS (1.1 N1. hlSY), [Inivcrsitv 01” (’;llil.[lrui;l :It l~c I1. clc Y’1, Slllilc I ilc SVIi Icm, :11111(“~lllll ,11 I);II:I

(.fllll(]l:ltillll”; (“}” III, R SIIIl:l};r Sclvcf. Wc :III;II (Ii’,1.llr;w’(1 11:11~1 W:IIC :11111 (1:11:1 ‘)l II I:l~:t’ lIl:ln.i Willl

I Ilhl :111(1 ( ‘r;lv I{cwi:lrt.ll ln~.. Icn fllhrr %vI,lcnl’: wrlc :li’l(~ lrtir~vrtl



Many or the SJSWMS rcvicwcd (e.g. 11%, MSS 11, I.l. N1. MSS) arc in dcvclopmcnt or in

preliminary usage so [h~[ il is impossible [(1 dctcrminc their ultim~tc pcr~ormarrcc and capacity.

Some systems (i.e. Nt” S’. AI’S8, Spritc9) arc no! dcsigncci tr~ suppi)rl lhc rm)rc than H40CJ (“l:S

users and a yearly f!rowth rate or 50 trillion bits. “~hc (jnix hnscd [ilc systcrns arc nttractilc (or

their transparent user intcrfacc (i, c- ~lt:s, MSS 11, Sprit Cq (- YIllj R S[oragc Server). how’ci cr. th~

LJnix srcurity implcmcnlat!on is not acccplahlc ~t)r our mullipnrtition security environment.

The Unix rile systcm us a mass storage platrorm=h:ls serious problems thlt require kernel

modifications 10 sr.)lvc. l~or example. NASt\ Arncs’ had to modil. y Arndahl’s (JTS opcr:ltin~

systcm to allow ~or a Iargc number or riles. l:lrgc t_ilc sizes, us well as incorporfilc pcrrornlnncc

cnhanccmcn[s. NASA Arncs is working toward s[:lnd:lrdiza~ion 01” their lJnix modi~ica[ions. 1(

this stand arciiznt; on is achicvcd, [hc Unix rile sy$lcm will bccomc a more dcsir:lblc platl.orrn ror

n mnss storfi~c inlplcmcnlalil”)n.

A ncw or cnhanccd dal:l sloragc systcm must prijvidc [It Icast the I“uncfionnli[v or the currcnl

(’1:S. It must Prl)vidc the sarnc or a grc:ltcr Icvcl or rcsponsivcncss, rclinbility, sccurily and

expandability that has typiricd the (.l;S. It must provide cnhanccd scrvicc to users at high

tcchnulogy workstations and lhusc using the (ini~ lxtscr.1 supcrcomputcrs in the 1(. h’. It must
contiruc to provide };fmd scrvicc 10 users wh(J uw LVln%’Cn[i(Jnlll tcrminalf.

“1.hc avnilablc and pltirrncd mass storti[;c sy$tclll$ WC rcvicwd do nol provide :111 the cnp:!l)ility.

reliability, pcrl.ormuncc and security c(lnlr(jls 111:1[ cxi%[ in (’l:S. Some arc s[ron!:cr in SOMC :Irc:ls
[ban (~l:S but no other systcm provides as I;:NN1 :in overall w)lulion I.or lhc I.()% Al:lnlos

environment as the (“l;S. llowcvcr, (“[:S needs In:iny I(mf; ovcr(luc cnh:lnccmcnts to improve (I1C

user and nclworkin~ intcrl.aces. These cnh[lnccmcnts ncc[i to maint:lin lhc bcllc~i[!i 01. (’l:S such

ns pcr~orrnnncc, rcli:ll~ility and security but rcpl:lcc or improve weak :lrc:ls such :1% the nc[wl)rk
intcrl.:lcc :Ind the uwr intcrl-~~c rtlr (Jnix users.

(; ENIRAI, Hl;(.ohlhlEN l)A.l.loSS”

“l”hc rccomnlcn(::lt i[)rls :Irc divided intt) $hort tcrrn f 1°00- 1092), mi(l Icrm ( 19’)2-1’)05), anll l~)nj:

term ( 1995 -2000).” “l”hc ch:lnl;cs ;Ind ndditif~n$ fpcui~icd will allow (.l:S If) conlinuc tf~ mccl the

datn stura~c nccd$ 0( I.wi Al:lrno% N:ltion:ll l.:lllt~r:ltf)ry. Wc h:tvc :11s(] rcc[lmmcnllcll th:lt :1

fiflnil. icunl crl. ort hc m:lintnincd lo tr:lck h:lrdw:lrc :In(l w)t.tw:lrc llcvclf)pnlcnts in m:l$$ %tf)ln}lc

:cchnulogy ttj dctcrminc il. :It ~omc point they may cnhancc or rcpl:lcc (’1. S. llcc:lu Iic (II. the I:lrl:c

:Im{lunt 01. sl)~lw:lrc uhani:c$ nccdcd, WC h:l VC :11’,(J rCCf)lll lllClll!C(l th:lt lhL! l[lt C’it \(Jl”tw’:lrc

nlctllf)dolol;y” tool%” nnd tccllni(luc% I)c u%c(I l.fJI w)l.tw:lrc (Icvclopwcn[ ill f) f(lcr II) contiliuc

[lro(lucin}; :1 qu:llily I}r[)tluL’t.

Sllol(”l” “I”l:NhI Kl(’ONINll’.s l)/i”l”lo Ns” ( 1990 - 1992)

I IIC ‘,IIIJI I [crnl lcl.fllll lllcllll:lliflll’; ‘;llllllt~ll lhc 11:111’,lllt)ll [II [Ini.1 :1’, lllc I;I: IUII:III1 IIlwl:llinl: ‘,f’ltrlll

ill llIc l.:llw)l:ltl~l \ :111(1II IJ;II lIc Il”411111:lIIL.c rlrl\bllll. irl!’,

Implrmcn[ M IInil I:ilr ‘I”ran$fl,r l’ro~rxnl (1:”1 1’) Inlrrfucv and SI:lrldnrd Sctwork I’rt)lf}rllls in

thr (’l:S. - I)CVCIIII} n 1 I 1’ illlcrl.:1(.c III Ihr (’1” S I hill will Ilrllvillc :1 IIllif 111.t. irl[(.11”:1(’l. 1~1 f’1 S

Iil:lt ‘iup I) IIIl\ I.1111 I.ilc nllltclllcllt l{c’}llu~.lure (.1 S ,{1 Ih:lt :1 t.l~ltlmcl~.i:ll 1( ’1’!11’ II: IL. I.: IJI[. 1.:111 IIC

init:lllc(l wilh n)illiillunl Illf)(lil.il”:lli(lll’i. IIIIIIIL.1111.111 IIIIIL’I I“c:illil(.’i ..11,.11 :1’, illt”lr~l’llfl!( Illf”

m:liimtllll l.Ilc “ii/r :Iml :I(ltlllljt ~vil(l L“:IIII L“:III:IIIII III.



I[igh Performance Nclworking - Implcmcnl lhc Iligh Pcrrormancc Parallel Intcrl”:lcc (1[1’1’1)

chaqj’icl to inc rcasc data transmission ra[cs through the network and connect to the Crosspoint

Star (CP*) cxpcrimcntal tcstbcd. Implement a disk striping systcm to speed up disk access for
massive riles. Install an automatic tape library to rcducc operator tape handling overhead.

CFS Graphic Iumrface for \Vorkstntions - Add rcaturcs to better support graph i~nl intcrraccs to

CFS for workstation users.

Security - lmplcmcnt intrusion detection tools. upgrade acquired so(twarc to 1.os Alamos

standards, and support security changes nccdcd to support Unix on the supcrcnmputcrs.

hll D TERNI RE(:Ohlhl EN DA-l.loNS {1992 - 1995)

The mid term rccommcndatiGns support lhc transition lU a lJnix type ~ilc systcm that h~j a

significant Icvcl 01- rile Iocatinn transpnrcncy.

llnix File and Path Names - Support I“ilc and path nnmcs consistent with the lJnix Icnglh and

character SCI stand nrds.

Transparent Iutcrfacc 10 (~FS - Implcmcn[ I.ilc hloch caching to support hytc level acucss [0 (“13

~ilcs. Support :1 lJnix intcrl.acc to (.’l:S [hat is trnnsparcnt in [hc sense that [hc users and

application programs view and USC (’l:S riles in the same way as lounl I-ilcs. I’rovidc users with

a locking rncchanism to control concurrcn[ ucucss to the s:lmc d:II:I, user controllcll” [-i[c

archiving, and Ixlckup.

Trans; ion to ● Standard fblass S[oragc Sys[cm - t?cs[ructurc (.1-’S to support approprin[c

standards that m:~y have cvolv d from stnntlnrdization cl.~orls such as the 11;1{11 Rcrcrcncc
If

Model for M:lss Storage Systcnls .

Security - Particip:llc in the dcvcloprncnt 01. :1 security model I.or [Ilc wtjrks[:ltif)n environment.

Production Version nf the Uulliplc [.rnsshnr Nc[work (hl(”N) or au Itqui}alcnt lli~h+pccd

Network - Support ncw rcquircmcnls nccdcd I.or the prtductit)n vcrsit)n t)~ M(.’N or nn

equivalent hil; h-slwcd network inll~lclllcrl[:lti[)ll.

I.ON(; ‘iX14hl Rl(’ohlhll:Nl), $”l”IONS” [1995 - 2(MN))

‘1.IIC It)llg term rcct)lllfllcll(l:lti[~lls :Irc m(]rc spcuul:llivc bul suplll)lt Illc ~.~jn[inuill!~ lr:ln%itit~n II}

$tnnd:lld nclw{)lk :111[1 I.ilc ‘ivstcm cf)nll)oncnl\ used in :1 (Ii$ll il)ulc(l cnvironnlcnl.

Standtird I:ilc Syslrllls - Illlplclllc[ll .1 Iiil:h l~(:rl’[lrlll:lllc-c. ncltvflrh Ili’ih ‘.y’i[rnl wilh Ihc I;lxll 1)1”

nloiin~’, :111 rlltalin}; “+tor;l};c (l CVi L.C’i 01.1” lhC ‘,lll~r lL.lllll[llll L’l\. I)cvclllll ;1 ‘;[:lll (1:11(1 I.llc ‘.v’ilclll

illlcrl.:lk”c I.or fllllcrL.ollll)(llcr w)l ill \t:llc hi’, k. Slllllllllt ollcl,llinl; \\ ’il(’1,1 ~.tlnllollcll I’ilc Illil:l:lli!)n

Ilc[wcun L.licnt ~’onlllulcr’, :Intl n~.lworl. ,,II)I:I};(’

Ncw I:ilc Systrm .l’cchnologic~ - IIIIIJICIIICII[ :1 Il;lfl$ll:lrcnl, llll\’illll\ (li\llil):llc(l, 1“111’ \V’ill.111 \vllll ;I

~;lollil I I.ilc ‘Ipilk-c.

k’astrr Nclw Orhin~ Illll)lclllrlll IIlr ‘$11(.L.(’’..il)l”Ill 111(.Nl( ‘N.

\llll[ill[(. N’rlworhitlg ln[rrrnrc~ iIIIdNCW I)ctirck SIIIIIM II I Nl:l’i’. S[i)l:ll:(, (’1111111)11(.I’, wiltl ‘,1111(’1

1.1’,1 illl)ut,’ollllllll l.:ll):ll)ililv :111(1 1~11’,11 I’111 I II(’ I 1:1111,1,1,1[ I)l,,t,)(.f)l,, :111,1 ll[. t\vllll. [1111111(”111,,

inllllclllrlllctl ill Il:lltlw:ll(’,
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