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software electronically
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A quick, easy, and inexpensive way
to get public-domain software via electronic mail

nginsers and scientiss
throughoot the world
are using collections
of high-quality math-
ematical software at
universities and in industry. Typ-
ically, this software is cbrained
from distribution agents—for exam-
ple, IMSL, the Mational Eneroy Soft-
ware Center (NESC), and the Mu-
merical Algorithms Group (NAG),
All these agencies do a fine job with
the distribution of large packages
of mathematical software. But how
docs one go about getting a sin-
gle piece of software? The usual ap-
proach, uwnfortunately, entzils send-
ing & tap to an author, waiting until
that author copies the program and
mails back the tape, and then deci-
hering the often alien tape formart,
he whole process can waste an in-
tlerable amount of time,

We've developed a system, called
nenih, that provides quick, easy,
and efficient distribution of public-
domain software 1o the scientfic
Compuling community on an as-
needed basis

A user $imply sends & request by
clectronic mail o netlib@mes.anl gov
oen a national network such as
ARPAnet, and receives the requested
software over the network,

MNetlib In use

Imagine an engineer who needs
Lo compute several inteprals numeri-
cally. He or she consulis the resident
numeric expert, who advises trving
the routine dgag for some prelimi-
nary estimates and then using gaussy
for the production runs. The engineer
[ypes at the terminal

mall retearchiretlib
send dgag from guadpack
senud pausng from go

In & shost tme, the CORINEET ro-
ceives back two picces of mail from

precision Fortran subroutine dg
and all the routines from guodpac
that dygag calls; the second contains
goussg and the routines it calls,

Should the engineer later decide
that the routine dgags woeuld be more
effective, he or she could ask send
dgags but not dgag from gquadpack
1o get dgags and any subroutines not
already sent with dgag.

This engineer happens o be con-
nected to the uuep network. If, in-
stead, his or her machine was on
the ARPAnet, the person would use
the address retiib@mes.anl gov. If the
code was needed in upper case, the
engineer wounld send a request in all
caps; o get single precision, he or
she need amply change the names
of the routines or the libraries as ap-
propriate,

As typical examples we give the
following (with an explanation in
parentheses):

send dgeco from linpack

(Retdeves routine DGECO and all
routines it calls from the LIN-
FACE library.}

send only dgeco from linpack
(Retrieves just DGECO and not
subsidiary routines,)

send dgece bot not dpefa from lin.

ek
(Retrieves DIGECOD and subsidiar-
ies, but excludes DGEFA and sub-
sidiaries, )

send list of dgeco from linpack
(Eetrieves just the file names
rather than the contents; this can
be helpful when one already has
an entire library and just wanis to

know what pieces are needed in a
particular application,)

find eigenvalue
{Retrieves the names of roulines in

word slgenvalue)

Nedlib tolerates minor syntax devi-
ations, since we do et requests like
“"Please send me rlmach from port.
Thank you.” Apparently, the svstem
is 50 easy to use that people don't
realize they're talking to & program.
However, we make no attempt to ac-
cept arbitrary English.

Cluick response

Just how quickly requests are an-
swered depends on the speed of the
network communications invelved,
Five or ten minutes is typical for
ARFPAnet, while uocp may require
anywhere from minutes 1o days.

The acmal processing time is in-
significant. Ome user wrote back en-
thusinstically that the system was so
fast he preferred using it to hunting
arpund on his own machine for the
library software.

The heart of the collection

Table 1 lists the public-domain
software currently included in nenlib,
A particularly valuable aspect of the
collection lies in the recent research
codes and the “golden oldies™ that
somehow never made i1 into stan-
dard libraries. Almost all of these
programs aré in Fortran, though
some are n C. There are also de-
scriptions and benchmark data for
various computers, a tabalation of
polyhedra, test data for linear pro-
gramming ¢ollected by Gay, and
the “na-list” electronic address book
maintained by G, Geluk and Mark
kent

In addition, we have included a
few odds and ends for convenience,
such as technical memorzndz and
reports produced by the Mathemar-
ics and Computer Science Division
il Argonne,

We do nos send out entire libraries

aerlily, The first contzing the double- the collection related 1o the key- A COMPULET Cenler setting up & com-
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prehensive numerical libracy should
get magnetic tapes through the usual
chinnels.

Security and other problems

Might not someone tamper with
the program text as it Is en roule
to the user? Yes, that is of course
possible, but for the moment we feel
that the threat is minimal. Neti has
been implemented s0 a5 not o open
security holes in the host systems.

We have cncountersd problems
occasionally with computers that are
willing to send us mail bur will not
allow vs to send mail back, Delayvs
for multihop and internetwork mail
are MOre Common

The most difficult problem we
have encountered has been length
limitation; a few of the programs
are more thar 10D kilobyies, and
that 15 more than the mail sysems
at many ARPAnst sites will toler-
ate. We did consider Huffman cod-
ing o compress the files, but that
would save only about a factor of
two and require decoding programs,
Instead, we split large items into sev-
eral preces of mail.

Comparisen with olher services
The reib service provides its
sers with several features:

*  There are no administrative chan-
nels 1o po through

*  Since no human processes the re-
quest, it is pmsihlge.m get software
at any time, even late at mghi

* The most up-to-date version is
always available,

*  Individual routines or pieces of
a packoge can be obtained in-
stead of a whole collection, (Dne
of the problems with receiving a
large package of software is the
vidume of matenal. Often only a
few routines are required from a
package, vet the materal i diz-
tributed as # whole collection and
cannat easily be siripped off.)

* It free!

On the other hand, netlib 15 simply
a cleannghouse for contributed soft-
ware and therefore subject 10 var-
ous dizadvantages that have plagued
such projects in the past. The only
documents, example programs, and
implementation tests are those sup-
plied by the code author or other
wsers, Also, thers may be multple
codes for the same task and no help
in choosing which is best,

We have made an effort nol w
siock duplicate copics of machine
conslanls, but in general we have
left submitied eodes umtonched, We
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ALLIANT sat of programs collected from Alliant ugers

APQLLO sat of programs collected from Apalle w=ars

BENCHMARK variows benchmark progrms and & summary of Hmings

BIHAR Hjarstad's biharmonic salvar

BMF Brianl's multiple precision packoge

LGHENEY-KIMCGAID pragrams fraom the text Mumarical Mathomngics ond
Compuli

COMFORMAL E:hwamfg-hﬂﬂnﬂul cogas by Tralalhen, Bjorsind, Grosse

CORE machine constanis, BLAS

DIERCKX . =pling fitting

DICA TN communization and scheduling of muliple tasks; Uiy
Karyland

EISPACK matrix algenvalues Bnd vectors

ELEFLINT Cody mnd Wate's tegts for alemantary tunctions

ERAATA corrections 1o numarical books

FIZSHFACK =aparabla alliptic PDEs; Swarzirnubar and Swaat

FITFACK Cline's splinas under tonsion

FFTPAGHE Swarriraubes's Faurier transiorms

Fhimd sodtwars from tha book by Forsytha, Malcalm, and Mull;rr

FH Fublarton's special flunclions i

G Ganaralipad Crogs Validation

GO “goldan oldes™ gaunq Farain, Jma&. 1

GRAPHICS my=tracing H ; : i

HARWELL Mﬁ.ﬂ-ﬂ-jp.lraa linear mmm :

HOMPACE . _nonlinaor oquatizna by homatopy method -

ITPACGK " ibarative linear systam solutlon by Young and l{lnl:uh:l

LAMCGEIOSE - Cullum and Willoughby's Lnnczos programa

LASD Seatt's Lanczos pm-;nm'lw mg-unmlm of aparsa

. malricas . -

LIMPACH GinugeElan allmlnaﬂnn OR, VD by Dongarm, Bunch,
Maolar, Stewarl

LP linear programming

MACHINES short descriptions of variols mrnnul:ara

MICROSCOPE - Alfald and Hasrie' gystam for discontinuily chesking

MINPACE + nonbinear equations and haaal: uquam by M-:nra, Gam:rw

e R . Hilkstram =« : ]

MIEC - svarything alss .

MA-DIGEST nrzhhva of mallings fo H.F. dmntu.ltlnn list

MHAFPACK numarical algebrm programs

CHE - ordinary ditfarontial eguations

GDEPACK ordinary differontial eguations from Hindmarsh

FARAMOIA Kahan's flaating=paint teat

PEHIP hermils cubics Fritsch+Carlaon

PLTMG Eank's mulligrid cods; oo large Tor srdinary mail

POLYHEDRA Hume's database of gaomelric solids

PORT the public subsat of FORT library

PRPACK subroutines from de Boors Praclical Guide to Splines

CUADPACK univariate quadrature by Piessens, de Donker, Kahanar

SEQLIEMT sat of programs collected from Sequent ussars

SlAM typasatiing macrog for S1AK [ourmel format

SLATEC mazhing constanis and eror handing packags from tha
Elatoc library E

SFARSPAK Gearge 4+ Liu, spore linear algobrn core

SPEGFUN treneporiable special functions

TOEPLITE lineer gyatems in Toeplitz or cirgulant farm by Garbaow

Tos Collaciad Algorithms of the ACM ;

WAMNHLIFFEL total beast squanes, parial VD by Van Huball

T2k sparsa lnaar syatem [Aarmhua)

have also iried o be more selec-
five than many personal compuier
bulletin board systems: we do nol
allow users to put their own sofi-
ware automatically in the collection,

Promoting modern
numerical technigues

Merlily cannot replace commersial
seftware firms, We provide no con-
sulting, make no claims for the qual-
ity of the software distnbuted, and do
Nl even puarinles the service will

continue {io date, we have received
funding for the project from the Ma-
nonal Science Foundation
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