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e execution may be a better wse of resources framboth the distribtor’s and wer’s

part of iew Toolpack [7 |, alarge cdlection of lortran softvare tods, ad £2¢ [5
Iortranto Ctramsl ator, are logica cand dates far this rerte execition service. Users,
imstead of dowl ced g imstalling, and execiting these programs, cod d subit su tale

inpt and hese a rachite at a rerote server site execite the program and return the

atp.

Acther proposed capahility wll allowwsers to add their om servers tothe cdlec
tiond servers g obelly awilaH e throghxnetlib. Ayxnetlib wer codd then access
this cantri hited soltvare by add ng the apprapri ate server tohis active server list. s
feature wll greatl y expand the arout of softvare awilaH e throgh xnetlib.

We also fan to expand the scope of the xnet1ib system In tle fbwre xnetlib’s
distri huted repesi tary wll incude rore ronretheratical softvare and nore reports.

Addtioel sdftvare and docwrant cdlectias wll be linked into xnetlib’s existitg
cdlection

Sarting wth IAI xnetlib began distributing entire litraries. Tis service
wll e extended to other libraries.

Xnetlib aready provides fast and essy access to alarge cdlection o ratherati cal
soltvare. In the futwre xnetlib Wil provide greatly expanded capehilities and wll he
nch daser to being a comlete proi emsd ving e ramrart.

6. Summary

Sftvare dstribted by net1ib cams wth the dsdarar that “amthing free coes
wthro gerantee”. In cotrast tocomarcial vendors like NGand IMI; net1ib of-
fers o support: beyond vietever docrartati on cartri bt ng athars choose toprov de

wth their coe. These caweats also apdy to xnetlib.

@ the ather tend bth net1ib and xnetlib provice free, essy access to alarge
body of Highquity cok, and the preroard growh of netlib owr the pest eiglt
years attests to the wlwe o this serice. Wlhoe that xnetlib, hy raking this
highqulity cok even mre accessile, wll encarage sdftvare devel opers to male
their cods fredy avlaHe and wll mke god programing essier far the sdertific

conputii g, comoni ty;
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] Bk :i[cancel |[Dependency Checking: off |[Unselect a11 Files|[select A11 H
lapack/sgetrf.f

Tapack/sgetrs. f
softlib/trlist.ps.2
rn/README

Fare 5 19wl cading the sel ected rauti res.

4. Getting started

Xnetlib reqires release 4 (or later) of X 11 and the Aberawdeet libraries as suplied
by NII' Te execita e far the xnetlib dient reqires apradmatel y 00 kilobytes
an a Sn SAStatiaR  Te localy cached indees ocoupy zero to 810 kilobytes
depend ng on howrany index fies are cached

Te fist stepinimstaling xnetlib is to dtain the sorce cok far the xnetlib
diet. Te softvare far the xnetlib diert is itself awilaHe framhoth xnetlib and
netlib, soasimle wytodtainthe sorce is tosend the ressage send xnetlib.s har
from xnetlib tonetlib@ornl.gov. Netlib wll respond by send1g a shar fle con
tairirg al mecessary sorce cok and docurantation  Xnetlib is dso awilale by
amyros {tp francs . utk. edu in the pub/xnetlib drectary Te xnetlib distri-
htionindudes an Iralefie soirstallationis rormally trivial if the XWindbwSistem
hes been canfigred properly on the dient machire.

Xnetlib is emsily astaized Qe comon astaivation ab milti-wer sites is to
hewe a sitge cacte of index fles so indexing infarmation can be shared by adl locd

sers.

5.Pl ans

Ra are a ready under vay toexpand xnet1ib. Qe mjar addtion wll e the cape
hlity of remte exection My wefd tility program are large, making distribtion
tedos, ar are rare expersive to hild than to eeate.  In swch cases, dlovrg re-
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Fare 4 (assification ram

Atwer may dso wsh to sear ch by leywrd itstead o vievirg the caterts o a
prticdar litrary. In this rode, dscaiptios o fies are searched by a leyward string
the wer provides. Te lkeyward search can be a search on the intersection or uion
o the vards in a search string, a literal search for an exact string (Wwth or wthot
cese setsitivity), ar afwzy search hesed on the | atert serartic indexi ng techn qe [2
latent serantic indexing wses statistica arelysis to find wefu matches that ray ot
be ucowred by other types of searcles. In cotrast, the fuzzy search capahility in
WAIS is hesed on an hewristic rather than statistical approech

(icking an the downl oad hiton cases xnetlib to dspay a list o selected
software and docurerts.  (licking on the downl oad pat h hitton allow a wer to
charge the drectory to wich fles wll be dwladd Te dependency checki ng
httonis amodl swtch If dependency checki ng is dfxnetlib wll send aly the
selected rautives. If it is on xnetlib wll send the selected rowtines and any routires
that they call. If the wer is satisfied wth the selection list and the target directory, he
shodddickonget fil es nowtoiritiate the trarsfer. Haure 5show the dowl ced ng of
selectias ek franthe TAXIS SOMIB and RNli braries. Tese three li braries
resice in repmitaies at separate sites. Te selected fles wll appear in the specifid
directary; wully wthin a fewsecond.

Te who comand dlow a wer to search the NANT Wte peges [4
ditalese cataining i nformati on abot ind viduel s interested in mrari cal arel ysis and
ather dsdpims. Ior sinle searches the wer meed aly enter an indvidml’s last
mm Te nodi fy search featwe can be wed far mre daharate searches and the
modi fy 1isting featue can be wed for catrdling the formdf the ottput.



Select Library

[@ Index] [Classifications] [Search] [set Up]
[@Timely Message| [Show in New Window] [Contextual Help]| [Help]| [Print] [quit]

¥netlib 3.3

a fitpack machines pchip sodepack
alliant frrm magic pdes softlib
amos fn matlah picl Sparse
anl-reports fortran meetings pltmg sparse—hlas
apollo fp microscope poly2 sparspak.
henchmark goy minpack polyvhedra specfun

bih gmat misc popi spin

bihar go ml port stoeplitz
blas graphics pi posix stringsearch
biripy harwell na—digest pppack swipack
bnews hence nag presto tennessee

C hompack napack problem—set toeplitz
o+ hpf nEews pvn toms
cheney—kincaid hvpercube nntp pvm3 trn

cnews ieeecss numeralgo guadpack typesetting
conformal itpack ode research uncaon
cantin jakef odepack rm vanhuffel
crpc kincaid-cheney odrpack sched vFftpack
ddsy lanczos opt scilib vfnlih
diercks lanz p< seispack varonoi
domino Tapack papers sequent wmagic
eispack Taso paragraph sfrm xnetlib
elefunt Tinalg paranoia slap vi2m

fzc Tinpack parmacs slatec

fftpack Tist pascal s1inpack

fishpack p phwg sl npack,

Hare 2 Tilrary ram

Index for Tlapack

\Go Up| |EIIndex\ |L'ibrarv| \C'Iass‘if'icat'ions\ |Search| |Down'|oad\ \Set Up\
\EIT'ime'Iv Message| |Show in New W'indow| |Contextua'| He'lp\ \He'lp\ \Pr'int| |Qu‘it|

X¥netlib 3.3

| Tlapack/cgerqf_f

a lapack/zgerqf.f

for Computes an RQ factorization of a general rectangular natrix.
prec single, double, complex, double complex

W lapack/sgetrf.f

] Tapack/dgetrf_f

a lapack/cgetrf.f

1 Tapack/zgetrf_f

for Computes an LU factorization of a general natrix., using partial
# pivoting with row interchanges.

prec single, double, complex, double complex

a lapack/sgetri.f

i1 Tapack/dgetri._f

a lapack/cgetri.f

sl C1 Tapack/zgetri_f

for Computes the inverse of a general matrix, using the LU factorization
# computed by SGETRF/CGETRF.

prec single, double, complex, double complex

lapack/sgetrs._f

lapack/dgetrs.f

lapack/cgetrs._f

lapack/zgetrs.f

Solves a general system of Tinear equations AX=B, A**T X=B

or A**H =B, using the LU factorization computed by SGETRF/CGETRF.
single. double, complex, double complex

TEFo00R
g =3

Tlapack/sgtcon_f
lapack/dgtcon.f
Tlapack/cgtcon_f
lapack/zgtcon.f

[ e T
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dient and server, reqested indeses are cached locally: Hequertly requested informes
tion can therefare be qui clly retrieved framlocal cache itstead of repeated y retrieved
fromthe rerate server. Qler requests are pessed to the server via sodets. Section 3
describes the we o the interface in mre detail.

3. Featur es

Xnetlib features and capahilities includ:
o fecess to a distri buted reposi tory
o Sarching by a sftvare libraries list
o Sarching by sdftvare d assi firati as

Searching by leyvard
SoAtvare and docurart retrieval

Zecess to the MANT Wte-peges
o Qlire kelp

Muy Interret sites hae sizable cdlectias of documrts or softvare. It is hath
umecessary and udbsira e to reqire that these cdlectias reside at a singe site.
Xnetlib gwes wers access to a distribited repositary of softvare and docurants by
estalishirg socket-kesed links wth the repsitary sites. Wers lae access to any ar
dl o these repositaries thromh a sitgle interface.

Xnetlib wers catrd wichsites are linkedintothe distri bited repesi tary wsing the
set up htton Grrert repository sites induk netlib@ornl.gov, spark.brl.mil,
adsoftlibOrice.edu. Jickiigmtleti nel y nessage htton dspayps ew ahot
indvidml repsitory sites and dicking on the i ndex htton dspay their general
indees.

(Jicking on the 11 brary htton show the litraries that are awilae throgh
xnetlib. Hare 2 show a wifed list of softvare and docurarnts aseilable at the
repsitaies of Qk Rde Ntioel Taboratary, Ree Uiversity and the U S Arw
Rsearch laboratary:

Cicking an alilbrary rara lists the catents of that library lor exaple, dickirg
ol apack dsdaps apatiad listing of TAXKs caterts (Hgwe 3). Te caplete
coterts 1ist of TAXKis too large to fit in the wndow bt the provi ded scrd Lher
dlow the wer toscrdl throeh the rest of the list. (Ticking on the box adjacert to
a routire narn selects that rotine for future dowlcedng In Hgre 3 the wer hes
sdlectedsgetrf andsgetrs fromthe IAXKlibrary.

Tecl assificati on feature dlow awer torarrowasearch Te d assifeation of the
xnetlib softvare lilraries is hesed on the GRY [ 1 ] classifiation system agparted
toinduk dassifratios other than ratheratical softvare. Slectingl 1 near al gebra
cases the rares of thelitraries wthlirear a gebrasoftvare to be dsp ayed (Haure 4).
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Portabili the systeis indemtation shoud be as partalle as possitle.
Accessi bil i¥gspstemshod d ke accessite to alarge murber of wers.

D existing sdtvare and docurant retriewal systemsatisfied these requi rerants.

Ftp adarchie are fast and partable it are not sulficiently flexi He in their searching
a recard keepitg capilities. In addtion in archie the indsding rachan smand
the large wdua of accessille mteria nale fdly wpto dite indxing infarmation
inractical. Gopher is geared to browi ng thromgh the Interret rather than to retriesa

o materials, wile WAIS is better suted far retriesal of docurarts then for retriesal of
soltvare.

Archie, gopher, and WAIS hawe dffrent gels then xnetlib and shodd mot be
regarded a8 cometitars.  Teir we can in fact, be capemtary lor exaple,
gopher can be wed to provi cb itproved accessihility tonetlib and xnetlib.

Hare 1 stows the hesic confpration of the xnet1ib system Te systemcarsists

user machine server machine

socket
XNETLIB client XNETLIB server

cached index files XNETLIB repository

Hare I: Xnetlib calfigration

o the xnet1ib server process ruming on rechites at the repositary sites, xnetlib X
dient processes ruming on wers’ local techites, and KP/IPsocket- based conomi -
cation links betveen these dients and servers.

Xnetlib’s server process Tus catinelly at an xnetlib repritary site, listerirg
far incommng reqests fromxnetlib dient rocesses. Brcally the xnetlib server
rus on the sam machire and accesses the sam softvare repositary & the netlib
server.  Ufon receinvitg a reqest, the xnetlib server determimes the mtue of the
request and responds by tramsferring the appropiate fie framthe repsitary to the
xnetlib dient process.

Te xnetlib dient ruming on the wer’s local machine proides an X Widow
interface to the xnet1ib repsitary It is pragamedin G wing the Alemn, virdoet
litraries. Tis interface mkes searchi ng throeh the softvare and docurart ed lection
ewy lor exaple, an xnetlib wer can viewthe catents of any library simly by
dicking ahtton @ber comands, suchas keywrd searching ar requesti g soltvare,
asorequire jt afewhttondicks. B aw d unecessary comon cation betveen the



Xnetlib is arewsdtvare distribtion tod recently developed at the Uiversity of
"Brinessee and Ak Rdee Ntionel Taboratary Te gal in el g xnetlib ws to
o e Interret wsers faster and essier access tonetlib’s large cdlection of soltware,
dita, and docwrants. Ulikenetlib, vhichises email toprocess reqests far softvare,
xnetlib wes an X Wibwinterface and socket- based commi cation betwen the

wer’s mechire and the xnetlib server L rachire to process softvare requests.  This
erales Bers to search throgh alarge dstribted cdlection o soltvare essily and to
retriewe requested softvare in seconds.

1. Background

Xnetlib’s preceesssar, netlib, grewfroma reed to heve a qu ck and essy rathod far
distributing srell peces of ratheratical softvare. Netlib services beganin 1985 at
twsites, Agomre Ntioml Taboratory and ARITRIL Taboratories, and distri bted
soltvare framabat 30 libraries. lor addtiaml infarmation abot netlib’s gperation
and we see the introductary paper by Iongarra and Giesse [3 ].

(e o the changes since netlib’s introdiction hes been the transfer of netlib
services framAgonre Ntioml Taboratary to Qk Rdee Ntioel Taboratary Aso,
the awilahility mnetlib of the netlib programitself hes eraHed many cther sites
to set up their om softvare reposi tories. 2 Te netlib software cdlection hes mow
gomto vell aer 100 lilraries. Te murher of softvare requests sert tonetlib aso
tes grom dramatically. Te 1ot heasily sed net1ib server, at Qk Rdee Niti aml
Tahoratary, processed over 150,000 requests 1ast year.

2.0ver vi ew

Whesed xnetlib’s dsign on the fd lowng requ rerants:

Speed. Ririeving sdftvare shod d tale seconds, mob rimites as typi cally requred hy
erml.

Usabi 11 t e wer interface shod d rake searchi ng thraph al arge od lection of soft-
vare and docunarts easy:

Or gani zat i onle syster’s reposi tary shod d e a roderated cd lection, wthup to
dhte i ndeses, and a databese argan zed to faci li tate search ngand ease of retriesal .
Te repesi tary my be distribited oer several sites.

Record keepi ngle systemshod d hae the capalility of 1oegj g requests so wp
dotes and correctias can be reported to wers.

Securi t yle systemshod d be secure framacd detal o internticmal riswe.

!Throughout this paper, server refers to the process handli ng sof t ware requests and not to the X
di splay server.

2Send the message send index or send sites from netlib to netlib@ornl.govto receive alist of
netlibsites.
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