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Pleasaeadthefile LICENSE in theSifDec homedirectoryprior to ary othermanipulation.

Theauthorsassumeno responsibilityfor ary use.

TheauthorsN. I. M. Gould,D. OrbanandPh.L. Toint

Contact

N. I. M. Gould, ComputationalScienceand EngineeringDepartmentRutherfordAppletonLaboratory
Chilton, OxfordshireOX11 0QX, England.

n.gould@rl.ac.uk

http://lwww.cse.cl rc. ac. uk/ Perso n/N.l. M.Gould

D. Orban,CERFACS, Parallel AlgorithmsProject, Toulouse France.
Dominique.Orban@c erf acs .fr
http://lwww.cerfac s.f r” orban

Ph.L. Toint, Faculés UniversitairesNotre-Damede la Paix, 61, rue de Bruxelles, B-5000 Namur Bel-
gium.

Philippe.Toint@fu ndp.ac .be

http://www.fundp. ac. be/ "ph to int

Note
This documentations in constantevolution, andsois the software. We advisethe readerto consultthe
websitehttp://cuter.rl.a c.u kic ute r- wwisi fde c for thelatestinformation,bug fixesandpatches

concerningSifDec.
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This documentdescribednstallation and usageof the SifDec packageandis in-
tendedo beoneof themaindocumentatiosourceswvailablewith thepackagepther
sourcesncludemanpagesyariousREADME files andself-documentedcripts.
SifDec is a decoder It translatedest problems,written in so-calledStandardn-
put Format(SIF), into well-definedFortran77 anddatafiles. Oncetranslatedthese
files maybe manipulatedo provide tools suitablefor testingoptimizationpackages.
SifDec usedto be part of, and hasbeenextensvely usedwith, the CUTE testing
ervironment[ ] andis now avital componenbf the CUTEr testingerviron-
ment,which includesready-to-useénterfacesto existing packagessuchasMINOS,
SNOPT filterSQPandKNITRO, but couldalsosene differentpurposes.

SifDec is now distributedasa separat@ackageor both conveniencereasonandto
encourageonsistentisein conjunctionwith othersoftwareandpackages.

SifDec is availableonavarietyof UNIX platforms,includingLiNux andis designed
to beaccessiblendeasilymanageablen heterogeneousetworks.

“When all elsefails, readthe documentatiof. (fortune)



Chapter 1

Installation and usage

1.1 |Installing and managing SifDec

Thecurrentversionof SifDec comesn theform of agzippedtarfile. Touncompresandextractthe SifDec
distribution from it, move thefile to a new directoryof your choice—weshall referto this directoryas
$SIFDEC—andissuethecommands

prompt% gunzip sifdec.tar.gz
prompt% tar xvf sifdec.tar

or, morecompactly

prompt% gunzip -c sifdec.tar.gz | tar xvf -

OnGNU-based.INux systemsthisis alsodoneby the singlecommand

prompt% tar zxvf sifdec.tar.gz

If you wantthe SifDec files to be accessibléo a numberof userson a sharedfilesystemon your local
network, you might needprivileged accesgo your machinespr to have thesestepsperformedby your
systemadministratar

Thecurrentinstallationis via a text-basednterface,in which the useris promptedfor choicespertaining
to the desiredinstallation. The maininstallationscriptis install ~ _sifdec andinteractswith a number
of auxiliary scripts. We examinethesescriptsin turn, using an exampleof a SifDec installationon a
shared-filesystemetwork. Thescriptsprovidedare:

1. install  _sifdec : installsanew instanceof SifDec onthesystem,
2. update _sifdec : updatedilesin aninstalledinstanceof SifDec,
3. uninstall ~ _sifdec : remove a particularinstanceof SifDec installation.

In additionthethethreeabove scripts,we will alsoexaminea mannerto re-generat@artsof SifDec, due
to the modificationof oneor morefiles.

Thesescriptscanbefoundin
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$SIFDEC/build/scr  ipt s

Supposeby way of example,thatyour local network containghefollowing machinegfamongsbothers).

1. aSUN Ultra workstationrunningSolariswith aninstalledSunFortran90 compiler f90,

2. anintel-basedpersonalcomputerrunningLiNuXx for which the Gnu Fortran77 compiler g77,is

installed,and

3. aCompadAlpharunningTru-64for which the CompagFortran77 compiler f77, is available.

In theremainderf this documentationywe describethe role of the aforementionedcriptsbasedon this
exampleof network. Assumethatyou wish to install aninstanceof SifDec for eachof thesemachines,

accordingto Tablel.L

| Machine | Compiler |

Size | Precision|

SUN
Intel
Compaq

fo0
q77
fo0

large
medium
large

double
single
double

Tablel.1: A possibleinstallationof SifDec onashared-filesystemetwork. Sizerefersto the (maximum)
dimensionof theexamplesyou wishto run, while Precisiondenoteghe floating-pointprecisionrequired.

Two flavoursof SifDec areavailablefor download. Thefirstis entirely script-base@ndthe secondelies
on portableMakefiles generatedrom architecture-indepelent Imakefiles] ]. Wheneernecessaty
thedistinguishingcharacteristicef eachflavour will be examinedin turnin thefollowing sections.

The characteristics of the script-based version of SifDec will be explained using this character font,

while thoseof the Imalefile-basedSifDec will beexplainedusingthis characterfont.

Whatever holdsfor bothflavoursis describedusingnormalfont.

1.1.1 install _sifdec

This script senes the dual purposesof installing the initial instanceof SifDec on your systemand of
installinganadditionalinstancefor a differentarchitectureyhereby architectue, we meanthe combi-
nationmachine—operatingystem-compilessizeprecision. Assumeyouwishto installall your different

instanceof SifDec in the directory$SIFDEC = /usr/share/sifdec

I . Unpackingthe SifDec distribu-

tion in the $SIFDEC directory and launchingthe initial installation,say for the SUN Ultra machine,is

doneby simply typing
prompt% install  _sifdec

atthecommandorompt. If using the script-driven instance of SifDec, the corresponding installation script

1duos
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is called install ~ _script _sifdec . However, beforeissuingthe install commandwe recommendhat
you checkthefiles system. os where' os representyour operatingsystemto make surethecommands
thereare correctly definedfor your ervironment,andthat the temporarydirectoryis correctlyset. The
currentdirectory*’.” mustnot be usedastemporarydirectory If your copy of SifDec is meantto be used
on ahomogeneousetwork only, or on a singlelocal machine it is recommendethatthe symboliclink
system.all , foundin $SIFDEC/build/arc ~ h pointsto theappropriatesystentile. Onceyou haveissued
theinstall _sifdec commandyou will be promptedfor informationregardingthe instanceof SifDec
you wish to install. Thefirst questionconcernsyour machine.In this case select'Sun workstation”(7).
Next, selectthe operatingsystemyour machineis running. Here,we select‘Solaris” (1). You arethen
facedwith alist of availablecompilersfor your machine(without any guaranteehatthesecompilersare
actuallyinstalledonyourmachine simply thosewe know areavailablefor themachine—operatingystem
combinationyou have selected) We wantto select‘Sunf90” (8). Selectnext the precisionof the SifDec
tools(single or double),andtheir size(small, medium,large or customized).

Oncethisinformationhasbeenprovidedto theinstallationscript,you aregiven a default directoryname
wherethe selectednstanceof SifDec will beinstalled. This directoryis a subdirectoryof $SIFDEC that
you choseearlier(in this case/usr/share/sifdec/ ). Forthe preseninstancethedefault directoryis

lusr/share/sifdec ISi fDec. lar ge. sun.s ol. f90

reflectingthe selectionsyou madeduring the early installationphase. This directory nameshouldbe
self-explanatoryandshouldhelp you and otherusersdeterminewhereeachinstalledinstanceof SifDec
is actually stored. Notice that the precisionis not reflectedin the directory name. The reasonis that
both single and doubleprecisioninstancef SifDec may be installedfor the samemachine-operating
system-compilesizecombinationthesewill bestoredin thesingle/ anddouble/ subdirectoriesf the
above directory If youwish,you mayredefinghedirectorynameandgive it whaterer nameyou like—it
neednot be a subdirectoryof $SIFDEC. Note however thatyou shouldgive the full pathnameof the new
directorythatyou chooseg.g.

/home/mjdpowell/s  oft ware/ yet Anothe rSifd ec

evenif this new directoryis a subdirectoryof the $SIFDEC directory:
lusr/share/sifdec /aC ust onSSif dec

It is probablygoodpracticeto be contentwith the default nameor notto give it a cryptic or ambiguous
name.After checksto seeif a similar distribution hasalreadybeeninstalledandfor the existenceof the
specifieddirectory theinstallationitself begins.

In the script-based SifDec, the rest of the installation is also performed by the scriptinstall ~ _script _sifdec ,
which proceeds and takes care of all the operations, unpacking/casting*/compiling all the tools.

In thelmalefilebasedSifDec, thescriptinstall ~ _sifdec thencreategthenecessarglirectorystructue, Imake-
filesandconfigumtionfiles. Thefinal stepof theinstallationis left to the userandis describedbelow

Oncethis phaseis complete,install ~ _sifdec remindsyou of what you shouldaddto your .cshrc ,
Jbashrc , or whichever UNIX configurationfile correspondso the shellyou use.Thedirectorystructure
aftertheinitial installationis asdescribedn the CUTEI/SifDec paperprovidedin the SifDec distribution
andin 81.2 andFig.1.1 In the casewe areconcernedvith, the SIFDEC ervironmentvariableshouldbe
setto /usr/share/sifdec and MYSIFDECto /usr/share/sifdec/S ifD ec.la rge .su n. sol .f9 0 (or

1Forthosenotfamiliarwith theterm,castingrefersto theactof transformingiles sothatmachineandcompilerdependencies,
andsizeandprecisionrequirementsarecorrectlyinsertedwherethey areneeded.

2eW| 1duos
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thealternatve directoryyou specifiedduringtheinstallationphase).

If usinglmalkefilesinstall ~ _sifdec alsoadvisesgouto readthevariousREADMElesscatteedoverthedirectory
treeunder$MYSIFDEC We nowdescribethe final stepof theinstallationusinglmalefiles Theris an Imakefile
in ead subdirectory of $MYSIFDEC Ead of theselmakefilesneedsto appropriately usethe configuation files
storedin $MYSIFDEC/config soasto genete Makefilessuitedto your local system.This processis usually
referredto asbootstrappingThisis doneby changingto $MY SIFDECandissuingthe command

prompt% .finstall _mysifdec

at thecommandprompt. Pleasenotethat if bothsingleand doubleprecisionwere installed,install ~ _mysifdec
requiresa command-linergumenttelling it for which precisionit shouldbootstiap the Imakefiles In an attempt
to follow the mainguidelinesfor the CPP—the C prepmocessqron which Imakefilesare based—theargumentto
install ~_mysifdec takestheform of a symboldefinition. More preciselyif the userwishesto remale the double
precisionversionof SifDec, thecommands

prompt% .finstall _mysifdec  -DDoublePrecision

and similarly, for the singleprecisionversion,

prompt% .finstall _mysifdec  -DSinglePrecision

Referto the file IMPORTANTor the latestdetails. Do not let make’s outputconfuseyou. On a Linux systemand
becausenake is usuallyaccompaniedy the-w command-lineption,usingthe standad g77 compiler the output
of theabove commandookslike

imake -l./config -DIsg77 -DLargeSize  -DDoublePrecision

+ /binfrm  -f  Makefile.bak

+ /binf/mv  Makefile  Makefile.bak

imake -I./config -DTOPDIR=. -DCURDIR=. -DIsg77 -DLargeSize -DDoublePrecision
making Makefiles in bin...

make[1l]:  Entering  directory ‘lhome/do/Sifdec4Lin ux/bi n’

make[l]: Nothing to be done for ‘Makefiles’.

make[1l]: Leaving directory  ‘/home/do/Sifdec4L inu x/ bin ’

making Makefiles in double...

make[l]: Entering  directory ‘lhome/do/Sifdec4Lin ux/do ubl €’

making Makefiles in double/bin...

make[2]:  Entering  directory ‘lhome/do/Sifdec4Lin ux/do ubl e/b in”’
make[2]: Nothing to be done for ‘Makefiles'.

make[2]: Leaving directory ‘lhome/do/Sifdec4L inu x/ double /bi n’
making Makefiles in double/config...

make[2]:  Entering  directory ‘lhome/do/Sifdec4Lin ux/do ubl e/c onfig ’
make[2]:  Nothing to be done for ‘Makefiles'.

make[2]: Leaving directory ‘lhome/do/Sifdec4L inu x/ double /co nf ig’
make[l]: Leaving directory  ‘/home/do/Sifdec4L  inu x/ double ’

This is normal output and it indicatesthat everythingworked out smoothly make is simply echoing what it
attemptdo doin ead subdirectory A messge like “Nothing to be donefor ‘Makefiles” simplyindicatesthatthe
subdiectorywhee make is currentlyworking doesnot havefurther subdiectories.On mostsystemsmake is less

verbose

aew|
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The above commandshouldbe able to properly geneite the Makefilesin eac subdiectory TheseMakefiles
shouldalsoonly containstandad commandsaseveryeffort hasbeenmadeto avoidusingexotic Makefilefeatues
and capabilities,suc asthe $@ @onstruct. A READMHile accompaniesvery Makefile to describewhatit does
and which targetsit recaynizes. Usels are advisedto take a look at thesefiles. You normally do not needto
read Makefilesgeneatedby imake astheseare usuallyverylong and containhundedsof parameterdefinitions.
The documentatiorfiles and a basic knowled@ of make shouldbe enoughfor you to feel comfortablewith the
(re)genenmtion of the variousparts of SifDec. Oncethe Makefilesare geneited,the only thing that remainsto be
doneis theusualmake all . However, asuses whohavesomeexperiencevith make know make outputsa lot of
information—itbasicallyechoesto the standad outputeveryactionit takes. The-s command-lineptionto make
lowers its verbositylevel and basicinformationon howthe build is progressingonly is printed. Thus,uses should
build SifDec usingthecommand

prompt% make -s all

Thiscommandompletesheinstallationof SifDec, usinglmakefiles On myLinux systemtheinstallationtakesa
coupleof minutesand make’s outputlookslike

Getting  UNIX commands right [OK]
Casting script.sed [OK]
Casting cast.sed [OK]
Casting cast90.sed [OK]
Casting local.f [OK]
Adding timer [OK]
Building local.o [OK]
making all in ./bin...
Linking slct [OK]
Linking clsf [OK]
Casting classall [OK]
Casting classify [OK]
Casting helpmsg [OK]
Casting select [OK]
Casting sifdecode [OK]
Installing show.awk [OK]
Installing param.awk [OK]

making all in ./double...
making all in double/bin...

Building sifdec.o [OK]
Building decode.o [OK]
Building gps.o [OK]
Building inlanc.o [OK]
Building makefn.o [OK]
Building mafnad.o [OK]
Building makegr.o [OK]
Building magrad.o [OK]
Building printp.o [OK]
Building rest.o [OK]
Building trans.o [OK]

Building utils.o [OK]



CHAPTERI1. INSTALLATION AND USAGE 10

Linking sifdec [OK]
making all in double/config...

On workstationsthe installation shouldbe expectedo take longer. During this phase keepan eye on the screen
andlook for the[Ok] indicators. Shouldmake comeacrosssomedifficulty, this sequencef indicators shouldbe
interruptedby anerror messge. To knowmore abouttheproblem,readthe READMEfile in thedirectorywheethe
problemoccuredto try to indentifythe target which make wasattemptingto build, and re-runmake on that target
withoutthe-s option.

You may theninstall a new instanceof SifDec, which may be for a differentarchitecturepr onecorre-
spondingto analready-installednstancewith a differentprecisionor size.In all casesthe ervironment
variableMYSIFDECshouldpoint to the current,working, instanceof SifDec.

Theinstall _sifdec script keepstrack of all installedinstancesf SifDec on your systemin the log-
file $SIFDEC/log/install 1 og. This file may be used,for instance,to have MYSIFDECpoint to the
right distribution. For the purposeof illustrating the above, assumehe threedistributions given in Ta-
ble 1.1 areinstalledin their default directory Besidesdateinformation,the following will be foundin

$SIFDEC/log/insta Il log , wherethe exclamationmark(! ) is a separator
double large Sun-workstation sol f90 ! $SIFDEC/SifDec.larg  e.sun.so L.f 90
double medium Intel-like-PC Inx g77 ' $SIFDEC/SifDec.medi umpc .In x.g 77
double large Compag-Alpha t64 fo0 I $SIFDEC/SifDec.larg €. alp .t6 4.f 90

1.1.2 update _sifdec

As it is our intentionto upgradeover time (or fix if necessarydhetools suppliedin the SifDec package,
a mechanisnfor keepingan installedsystemup to date,andto install newver instancesof the tools, is

required. This is the role of the update _sifdec script. If all goeswell, you shouldnot have to use
update _sifdec immediately Announcementsf bug-fixesandenhancementwill be postedandindi-

catedon thewebsite.Therearetwo formsof thecommand.

In its first form, update _sifdec takestwo command-lineptions,asfollows

prompt% update _sifdec  filename

wherefilenameis the nameof thefile to upgrade possiblyspecifiedwith a path. Supposefor example,
thatthefile gps.f hasbeenimproved soasto performits taskfastey upgradingyour currentinstanceof
SifDec is achieved by typing

prompt% update _sifdec  gps.f

atthecommandorompt. This commandirst copiesthe new sourcefile to properlocation,whichis in this

casesSIFDEC/common/src /to ol s. If therearecurrentlybothsingleanddoubleprecisioninstancesyou

will beaskedto choosewhich you would like to update;if thereis only oneinstanceunder$MYSIFDEG

theprecisionwill bechoseraccordingly Thescriptthencastsandcompilestheincomingfile. Of course,
correspondin@ctionsareperformeddependingnthetypeof filename if it is ascript,it is only cast,and
storedin its properplace,andif it is adocumentatiofile, it is simply movedto $SIFDEC/common/doc .

In its secondiorm, update _sifdec takesthreecommand-lineoptions,describedasfollows

prompt% update _sifdec -a filename



CHAPTERI1. INSTALLATION AND USAGE 11

where filenameis the nameof a file describinga list of SifDec files to be upgraded.Thefile filename
shouldcontain

1. onitsfirstline, thedirectorywherethe new (upgradedJiles canbefound,and

2. on subsequerniines, the namesof thoseupgradediles, possiblyprecededy their destinationdi-
rectory A singlefile perline shouldbe given.

Note that precedingthe file namesby their destinationdirectoryis not compulsory;in fact, the pathis
ignoredandupdate _sifdec triesto determinehe correctpathfor itself. As anexample,supposehatthe

toolsgps.f , install  _sifdec , compiler.cry.unc. f90 andsifdecode.pro have beenupgradedand
aretemporarilystoredin /home/upgrade . A correspondingnputfile mightbe
/home/upgrade

$SIFDEC/common/sr c/t ool s/ gps.f
$SIFDEC/build/scr  ipt s/i nstal | _sifdec
compiler.cry.unc. f90
sifdecode.pro

but exactly the sameresultwould be producedoy the simplerfile
/home/upgrade
gps.f
install  _sifdec
compiler.cry.unc. f90
sifdecode.pro

or by thedeliberatelyconfusingfile
/home/upgrade
lusr/share/junk/g ps. f
/home/upgrade/ins  tal | _sifdec
/home/downgrade/c omple r. cry .un c.f 90
lopt/degradef/sifd ecode. pro

As above, SifDec copiesthesefiles from /home/upgrade  to their properlocation, promptsfor the pre-
cisionrequired(if necessary)¢astsand,wherenecessarycompilesthe incomingfiles, andupdateshe
specifiednstancestoredunder$MYSIFDEC

The additionalcommand-lineoption -m forcesupdate _sifdec to simply move thefiles to their proper
locationandto skip compilation. Help may be obtainedfrom update _sifdec througheitherof the-h,
-help or--help flags.

To summarizethe completesynopsisof update _sifdec is asfollows

update _sifdec [-h | -help | --help] [m] [-a listFile | newFile]

In the situationwhereSifDec hasbeenunpacled but no furtherinstallationstepswere performed,or all
currentinstancesvere deleted,update _sifdec  still canmove the updatedsourcefiles to their proper
location,skippingthe compilationphase.The samesyntaxasabove canbeused.

Caution: attentionshouldbe paidto the factthatupdate _sifdec worksby source -ing the UNIX com-
mandsfrom the file $MYSIFDEC/precisioifco nfi glc mds (whereprecisionis the requiredprecision)and



CHAPTERI1. INSTALLATION AND USAGE 12

that thesecommandglefinethe temporarydirectoryusedduring compilationphase.ln mostcasesthis
temporarydirectoryis simply /tmp . This temporarydirectorymustnot be the sameasthat specifiedin
thefirst line of update _sifdec s inputfile (/home/upgrade in the examplesabore). Whenno compi-
lation occursandupdate _sifdec simply movesthe files to their properlocation,it will sourcethe file
$SIFDEC/build/arc  h/s yst em.al | , asymboliclink to oneof the othersystem.* files, ratherthanthe
commandfile, asthe locationof this will not yet have beenassigned.The usermight resetthis link to
bettersuit their system,or createa suitablesystem.all  file of their own, betterableto give the correct
commandsn all, or most,cases.

Pleaseremarkthat if usingthe Imakefilebasedversion of SifDec, it shouldbe saferto updatefiles usingthe -m
command-lineoptionto update _sifdec , andthento issuea make all (or make -s all ) from$MYSIFDEC
(or fromthe homedirectoryof the SifDec instancewhich shouldbe rekuilt).

1.1.3 uninstall  _sifdec

The scriptuninstall ~ _sifdec  is usedto remaove a previously installedinstanceof SifDec from your
system. If calledwith no agument,the useris asled to choosewhich distribution to remaove, from a
list of all the instancegound on the system.Otherwise the only agumentis the nameof the directory
containingthe distribution to be removed. We illustrate the secondcase. Referringagainto Table1.1,
assumeve wish to remove the Compagqg-Alphalistribution. Thisis doneby issuingthecommand

prompt% uninstall  _sifdec  $SIFDEC/SifDec.larg  e. alp .t6 4.f 90

at the commandprompt. If this directory containsboth the single and double precisioninstancesyou
will be promptedfor which shouldbe removed. Thereis no possibility atthe moment,to remove both
instancestonce.If singleor doubleprecisioninstanceonly is presentthewholedirectorywill bedeleted
aswill the correspondingntryin $SIFDEC/log/install Jo g. Notethatun-installingshouldbe done
from the samemachinefrom which theinstallationcommandwvasissued asthe correspondinglirectory
might not berecognizen othermachinesissuingthe command

prompt% uninstall ~ _sifdec  --help

will displaya shorthelp message.The scriptis itself self-documente@nd the usermay consultit for
moreinformation.

1.1.4 Rehuilding SifDec

A rehuild of SifDec may turn out to be necessaryvheneer SifDec informs the userthat the workspace
dimensionseedto beincreased—aekuild mayalsoturnoutto benecessarywheneer prototypefiles are
modified,or in generalwheneeranybasicfile is modified. SifDec itself usuallyissuesvarningmessages
whene&er theworkspacds insuficient, urging the userto increasea particular(setof) parametersThese
parametersnaybetunedin sifdec.siz  , which canbefoundin

$MYSIFDEC/precisial confi g

whereprecisioris either'single’ or ‘double’, accordingo your installation.For the changeo take effect,
SifDec needgo be castandcompiledagain.Assumethe Solarisinstallationis modified.

In the script-based version of SifDec, the change will take effect after typing

afew|
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prompt% rebuild  $SIFDEC/SifDec.lar  ge. sun.so I. f90

at the command prompt. If the current instance is to be rebuilt, the command
prompt% rebuild  $MYSIFDEC

is perfectly valid.

In the ImalefilebasedSifDec, all the userneedgo do to malke sure he or sherehuilds everythingthat needso be
rehuilt is changeto thedirectory$MYSIFDECandissuea

prompt% make -s all

make thentakescare of everythingand retuilds whichever targetsdependon the updatedfiles.

Note thattherebuild  script, at leastin its currentstate,is much lessefficient thanmake since make
reconsiders minimal numberof targets,while rebuild  reconsidersandrecompilesthewholeinstance
of SifDec.

1.2 The SifDec tree

Oneof the defectsof CUTE is thatit wasnot designedo simultaneoushsupporta multi-platform envi-
ronment,thatis instancesf the environmentthat could be usedsimultaneouslfrom a centralserner on
several (possiblydifferent) machinesat the sametime. Moreover, using CUTE on a single machinein
conjunctionwith several differentcompilers(a casethat frequentlyoccurswhentestingnew software)is
impossible Furthermorehandlingdifferentinstance®f theernvironmentcorrespondingo differentsizes
of thetools (thatis the size of the testproblemsthatthey canhandle)is alsoimpossible.The reasorfor
thesedifficultiesis thatthe structureof the CUTE files, asdescribedn [ ], doesnotlenditself to
suchuse,sinceit only containsa singlesubtreeof objectsfiles. If we call the combinationof a machine,
operatingsystem,compiler and size of the tools an architectue, the obvious solutionis thento allow
severalsuchsubtreesn theinstallation,onefor eacharchitecturaused.

However, assoonasthe possibility of usingarchitecturedependensubtreess raised the properidenti-
fication of the parts(scripts,programs)f the ervironmentthatareindependentf the architecturealso
becomeanissue.Sinceit would be inefficient to storecopiesof theseindependenscriptsandprograms
in eachsubtreejt is naturalto storethemin a datastructurewnhich is itself disjoint from the dependent
subtreesFinally, themultiplicationof subtreegontainingsometimesery similar but yetvitally different
datamalesthe maintenancef the ervironmentsubstantiallymore complicated andthereforerequires
enhancedools anda cleardistinctionbetweenthe partsof the ervironmentthat arerelatedto decoding
SIF -encodediles andthoserelatedto its own maintenance.

Thedirectoryorganizationchoserfor SifDec, shavn in Figurel.l, reflectsthesepreoccupationsie nowv
briefly describedts components.

Startingfrom the top of the figure, the first subtreeunderthe main $SIFDEC directory (the mainroot of
the SifDec ervironment)is build , which essentiallycontainsall the files necessaryor installationand
maintenancelts arch subdirectorycontainghefiles definingall possiblearchitectureshataresupported
by SifDec, allowing the userto install nev architecturedependensubtreesn an evolving manney de-
pendingon the testingneeds the evolution of the platforms,systemsand compilers. The prototypes
subdirectorycontainghe partsof theervironmentwhich have to be specializedo onearchitectureéoefore
it canbeused.We call suchfiles prototypesandthe procesf specializinghemto a specificarchitecture
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$SIFDEC

arch ‘
build prototypes ‘
scripts |
config |
s man — manl
select
common }u{ src
sifdec
~{ doc ‘
log |
bin
- single
config
$MYSIFDECfor
e machine
e Op. system —~{ bin ‘
e compiler
e Size
bin
H double
config

Figurel.1: Structureof the SifDec directories
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casting The prototypefiles includea numberof tools andscriptswhosefinal form typically depend®on
compileroptionsandthechosersizeof thetools. Finally, thelastsubdirectoryof build , namedscripts
containsthe ervironmentmaintenancéoolsaswell asa numberof documentatioriiles.

Thesecondsubdirectoryunder$SIFDEC is calledconfig  andcontainsall theconfiguratiorandrulesfiles
which arerelevantto imake whenthelatteris usedto bootstap thevariousimakfilesin orderto createthe
necessarMakefiles

Thethird subtreaunder$SIFDEC is calledcommonandcontainghe ervironmentdatafilesthatarerelevant
for its purpose put thatareindependentf thearchitecturelts first subdirectorydoc, containsa number
of documentatioriiles concerninghe ervironment(suchasa descriptionof its structure the description
of procedureto follow to fully exploit the possibilitesof the SIF decoderthe completeSIF reference
document, ..), but notadescriptionof the SifDec toolsandscriptsthemseles. Thesearedocumentedn
theman subdirectoryand,asis commonon Unix systemsits manl subdirectory).Thesrc subdirectory
containgwo subdirectorieshatcontainthe sourcefiles for theenvironmentutilities: select containghe
sourceof the classificatiorandselectiorntoolsandsifdec  containsthe sourceof the SIF decoder

Thelog subdirectoryof $SIFDEC containsa log of the variousinstallations(and, possibly subsequent
un-installationspf the ervironmentfor thevariousarchitectures.

Theremainingsubdirectorie®f $SIFDEC areall architecturalependenteachof themcorrespondso the
installationof SifDec onaspecificmachinefor agivenoperatingsystemandcompilerandfor agivensize.
Thefigureonly representsne,but the continuatiordotsat thebottomof theleftmostverticalline indicate
thattheremight be morethanone. The nameof thesedirectoriesare (by default) automaticallychoserat
installation,but a userof oneof thesesubtreesvould typically give it a symbolicname like $MYSIFDEG
to refer to the instanceof SifDec currentlyin use. Eacharchitecture-depelern subtreeis divided into
its single and double precisioninstancegsingle anddouble , respectiely), eachof thesecontaining
in turn two subdirectories. The first, bin , containsthe SIF decoderexecutablein the corresponding
precision.Thesecondgonfig , containghearchitecturaependenfilesthatwereusedto build thecurrent
$MYSIFDECsubtree(they arereusedwhenatool or optimizationpackagds addedor updated).Finally,
$MYSIFDEC/bin containsthosescriptswhich arearchitecture-depeedt, but not precision-depenag

A final new featureof the ervironmentorganizationis thatthe documentations available via the usual
man commandor the scriptsandtools,andbothin acsiiandpdf formatsfor therest. It is hopedthatthis
will make accesdo therelevantinformationmorecorvenientfor users.

1.3 Usermodifiable parts

The SIF decoderdependson usermodifiable variables,which are not directly includedin the Fortran
sourcecode but castpriorto compilation.Thefile containinggheusermodifiabledatais sifdec.siz . Af-
tertheinitial installation thisfile will bein the SifDec directory$MYSIFDEC/[single]  double J/c onfig .
If modified, the SifDec distribution may be reluilt using the new parametewaluesusing make or the
rebuild  script,locatedin $SIFDEC/build/scrip ts . Notethatif usingthe Imalkefile distribution, make
shouldbe preferredfor retuilding.

SomeFortransourcefiles, like clsf.f  andslct.f , have hardcodedusermodifiable parts. Theseare
usuallylocatedatthetop of thefile, betweerbannerssuchas
Crrmmmmnee THE FOLLOWINGSPECIFICATIONS MAY BE MODIFIED BY THE USER ----------
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(CR—— END OF THE USER MODIFIABLE SPECIFICATION  -creermeeemmeeceas

1.4 SifDec sizes

The SifDec packages distributedwith threedefault “sizes”: large, medium,andsmall. In addition,there
is a customsize, which, asthe term indicates,may be suitablefor situationsdemandinga specialized
configuration. Thesesizesreferto the size of the memoryavailable for problemdecodingandsolution,
andhencearedirectly relatedto the size (the amountof data)of the problemsthat SifDec cantackle. It
may happerthatthe predeterminedizesdo not fit your favorite problemor your machine andthatyou
wish to specifyyour own. Typically, whenrunningtoo large a problem,SifDec will complainthatoneof
the sizeparameterss too smallandstop. You thenhave to increasehis paramete(if this is possibleon
your machine)in orderto handlethe problem. This modificationof the SifDec arraysizesis explained
below.

Theactualchoiceof oneof thepredeterminedizess madewhenrunningtheinstall ~ _sifdec command,
which promptsthe userfor the desiredsize. In fact,install ~ _sifdec , or the Makefiles dependingon
which SifDec you areusing,castthesourcecodeagainst “size mask”correspondingo the selectedize,
andtherebydetermineshe dimensionf thevariousarraysusedin the code. Theassignmenstatements
aredifferentiatedoy theirfirst four characters:

CBIG | specifieghelargesize
CMED| themediumsize
CTOY| thesmallsize

CCUS| thecustomsize

Notethatthecustomsizeis first thoughtof aslargerthanthelarge size, but nothingpreventstheuserfrom
building anintermediarysizeor a smallersizethanthetoy size.

Changinghesizeof theSifDec distributionin thesensgustdescribednaycall for apartialre-installation.
If most (or all) parametersnustbe, say increasedjt might be worth consideringsimply re-installing
SifDec usinga larger size (e.g. large if mediumturnsout to be insuficient for your purposes).To that
end,executeinstall  _sifdec againandselectthe correctsize. In casevery few parametersieedto be
changedthe proceduredescribedbelon might be considered We now examinethis proceduren more
detail.

1.4.1 SIF decodersizes

The SIF decodersizesare gatheredn thefile $MYSIFDEC/precisiaic onf ig /si fde c.s iz , which con-
tainsthefollowing parameters.
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| Parameter| Brief description

NMAX the maximumnumberof variablesin a problem

NGMAX the maximumnumberof groupsin a problem

NGRMAX | themaximumnumberof differentgrouptypes

NGPVMX | themaximumnumberof realparametersssociatedavith groups
NELMAX | themaximumnumberof nonlinearelementfunctionsin a problem
NLMAX the maximumnumberof differentnonlinearelementypes
NEVMAX | themaximumtotal numberof elementalariablesn aproblem
NINMAX | themaximumtotal numberof internalvariablesin a problem
NSETVC | themaximumnumberof nonzeroentriesin anelementHessian
NEPVMX | themaximumnumberof realparameterassociateavith nonlinearelements
LA the maximumnumberof nonzercentriesin thelinearelements
NINDEX the maximumnumberof integer parameterén a problem

NRLNDX | themaximumnumberof realparameter aproblem

NBMAX the maximumnumberof differentsetsof boundson thevariables
which maybe specified

NSMAX the maximumnumberof differentsetsof startingpointswhich may
bespecified

NOBMAX | themaximumnumberof differentsetsof boundson the objective
functionwhich maybe specified

Definitions of the termsusedherearegivenin [ ]. Theseparametersre assigned value upon
initial installationof SifDec onthe system.Thesevaluesshouldbe changediccordingo the SIF -decoder
messagessuedat decode-timeandSifDec shouldbe retuilt.

Changing compiler flags

In somecircumstancest might be usefulto alter the predefinedcompilerflags. An examplemight be

whensomenew level of codeoptimizationbecomesavailable on your machine. Note that careshould
be exercisedwith codeoptimizers:we know of casesvherethe optimizersintroducereal bugsinto the

code. As a consequencel might be a goodideato turn optimizationoff beforedecidingthat some
strangebehaiour of thepackages anomalousindworthreporting.Thisis anothereasorwhy modifying

compiler flags might be useful. Someoperatingsystemrevisions might also requirethat you change
machinedependentonstant®r proceduregsuchasthetimer).

If compilerflagsshouldbe changedrior to a reluild, the usershoulddo soby alteringthe COMPILEand
LOADvariablesn thefile $MYSIFDEC/precisiav config /c mds.

If compilerflagsshouldbe changedo affectall subsequenhstallationsof SifDec, the usershoulddo so
in someor all thefiles $SIFDEC/build/arch/ ~ compil er. * ** .

If usingthe ImalefilebasedSifDec, the file <your _system>.cf  should be modifiedaccodingly, whele the
compilerin questionis descibed.For instance if the compilerin questionis only foundon SUNmadines,thefile
sun.cf  shouldbemodified.If it maybefoundon anymadine thefile all.cf  shouldbe modified. Thesdilesare
foundunder$MYSIFDEC/config .

aew|
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Systemdependentconstantsand functions

All the systemdependentonstantsandfunctionsare specifiedin the compiler.*.*.* files, found un-
der$SIFDEC/build/arch  , andalsoin the Fortranfile $MYSIFDEC/precisiorfco nfi g/ loc al. f afterthe
initial installation. If theseneedto be changedthis latter file is the one on which to operatebeforere-
building SifDec. Keepin mindthatalteringsomeor all the$SIFDEC/build/arc ~ h/c omple r. ** * files
will affectall subsequennstallationsof SifDec.

If usingthe Imakefile-basedSifDec, the configumation filesall.cf  and/or <your _system>.cf , foundunder
$MYSIFDEC/config , shouldbe modifiedaccodingly.

A setof hashingroutines

TheroutinesHASHAHASHB HASHCandHASHEprovide a Fortranhashingool. They aresystemdependent
in thatthey rely onthe numberof bytesusedto represenaininteger within the particularFortrandialect
used.This numberof bytesis setin the parameteNBYTESin $SIFDEC/build/arch/ compil er. * ** |
If your Fortrancompilerusesan “unorthodox” numberof bytesfor its integers,you will have to change
thevalueof NBYTES

If usingthe Imakefile-basedSifDec, the configumtion filesall.cf  and/or <your _system>.cf , foundunder
$MYSIFDEC/config , shouldbe modifiedaccodingly.

A definition of the arithmetic constants

The suppliedfunctionsSMACHRand DMACHReturnvaluesfor variousmachinedependentonstantsfor
singleanddoubleprecisionarithmetic,respecirely. Thesemachineconstantsare denotedRn in single
precisionandDn in doubleprecision.We recapitulatehemin thefollowing table

| Parameter| Brief description |
R1,D1 thesmallestpositve numbere; suchthatl+¢g; > 1
R2,D2 the smallestpositve numbere, suchthatl—e, < 1
R3,D3 thesmallesinonzeropositve number

R4,D4 thesmallestfull precisionpositive number;

R5,D5 thelargestfinite positve number

Each of thesenumbersshould be maodified, either in $SIFDEC/build/arch/ compiler *. * * orin
$MYSIFDEC/precisial config /I ocal.s ed, whennecessary

If usingthe Imakefile-basedSifDec, the configumation filesall.cf  and/or <your _system>.cf , foundunder
$MYSIFDEC/config , shouldbe modifiedaccodingly.

A CPU timer

This is a real function CPUTIM that returnsthe current CPU-time usedby the packageexpressedn
secondsThistimeris, unfortunatelyhighly systendependentThespecificcodefor CPUTIMis originally
locatedin $SIFDEC/build/arch/  compil er. *. ** andconcatenatedith local.f  atcasttime,during
installation.

aew|
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1.4.2 Rehuilding SifDec

Rehuilding SifDec is doneasdescribedn 81.1.4 Simply executetherebuild  scriptwith the complete
pathcorrespondingo the SifDec installationto berehuilt asagument.

If usingthe ImakefilebasedSifDec, simplychangeto SMYSIFDECandissuea make -s all to malke sure that
everythingthat needgo berehuilt is retuilt.

1.5 Thesifdecode command

It maybeusefulin somecaseso decodea SIF -encodegroblemwithoutrunninganoptimizationpackage
afterwards, or to simply checkthe syntaxof the SIF file. Eitherin this respect,or aspart of a bigger
project—forinstance sifDec—thesifdecode  commands invokedwheneer it comeso decodinga SIF
file. Thesifdecode commandecognizesnumberof command-lineoptions,mary of which only malke
sensavhensifdecode is usedin conjunctionwith an optimizationpackage.For moreinformationon

how to useSifDec in conjunctionwith CUTEr, referto the manual[ ]. The optionsaredescribed
below.
sifdecode [s] [h] [kl [0 j] [ secs] [f] [b] [a | [show]

[-param name=value[,name=v alu e.. .|| [-force] [-debug]  probname[.SIF]
where

-s usethesingle-precisiorsIF decoderif installed. This is usefulto subsequentlgolve the problemin
singleprecision,usingsomeoptimizationpackage;

-h (or [-help]) printsa helpmessage;
-k keeptheloadmoduleafteruse;thisis only usefulin conjunctionwith someoptimizationpackage;

-r discourageecompilatiorof thetestproblem;thisis only usefulin conjunctionwith someoptimization
package;

-0 | verbositylevel: -0 0 is silentmodeand-o 1 is verbosemode.Thedefaultis -0 0;

-| secs limits the CPU runningtime to secssecondsthis is only usefulin conjunctionwith someopti-
mizationpackage;

-f generatéherelevantsubroutinegor automatiadifferentiationin forward mode;
-b generatgherelevantsubroutinegor automaticdifferentiationin badkward mode;

-a | whenusedin conjunctionwith -f or -b, -a 1 usesthe older HSL automaticdifferentiationpackage
ADO1, which-a 2 useshe newer, threadsafeautomatiadifferentiationpackageAD02;

-show displayspossibleparametesettingsfor probname[.SIF]Otheroptionsareignored,;
-param castsprobname][.SIFhgainstexplicit parametesettings;

-debug links the libraries and compile with -g option so asto allow dehugging; this is only usefulin
conjunctionwith someoptimizationpackage;

aew|
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-n usethe load moduleif it exists. The default is to recompile;this is only usefulin conjunctionwith
someoptimizationpackage.

If probname.SIF is correct,thisresultsin the creationof thefiles
ELFUNS.f, EXTERN.f, GROUPS.f, RANGES.f, SETTYP.f, OUTSDIF.d

containingthe decodedgroblemdata.lf oneof theoptions-f or -b wasused thefiles
ELFUND.f, ELFUNF.f, EXTERA(f, GROUPD.f, GROUPF.f

arealsocreated Notethatthe defaultis not to useautomatiadifferentiation.

Oneof the lesscorvenientfeaturesof SIF-encodedproblemswasthatthe decodingproceduresn CUTE

[ ] werenot designedo recognisenor to alter, instance-dependevariableparametersuchas
problemdimensionsor critical coeficients. Many real models,particularly thosethat arisefrom some
form of discretization,dependupon parameterghat a usermight wish to refine. With CUTE, a user
wishing to changesucha parametewas forcedto edit the SIF file—thesefiles were usually provided

with anumberof suggestedaluesall but oneof whichwere“commentedut”. Sincea numberof users
foundthis to beveryincorvenient,SifDec makesprovisionsbothfor the definitionandfor the alteringof

variableparameterérom the problem-decodingcripts.

Any realor integer parametedefinitioncontainingthe comment$-PARAMETERN field 5 (i.e.,in columns
40-50)in a SIF file definesthat parameteto be a variable parameter-this is consistentwith old-style
SIF-encodedroblemssincestringsstartingwith $ in thisfield werepreviously treatedascommentsAny

charactersifter$-PARAMETERwiIll beregardedascommentsandwill bepassedackto auseronrequest.
All SIF filesin the CUTE collectionthat previously containedvariableparametersiave beenupdatedo

take advantageof this new SifDec facility, but of coursethey arestill consistentvith CUTE.

Giventhis extrasyntax,the SIF decodingscriptshave beenextendedo supportwo new options,allowing
usersto selectvariableparameter#n the SIF file. Thefirst of theseoptions,-show , printsall thevariable
parameterpresentn the SIF file, alongwith suggestedraluesto which they may be setaswell asary
otherprovidedcommentsFor instancethe command

prompt% sifdecode  -show LUBRIFC

producespn my systemtheoutput

NN=10 (IE) comment: = 151 original value
NN=50 (IE) comment: = 751
NN=500 (IE) -default ~ value- comment: = 7501

indicatingthatthe only parameteacceptedby the problemdescribedn LUBRIFC.SIF is calledNN thatis
takesintegervalues(IE), thatit acceptghevalues10, 50 or 500,500beingthe valueusedby default, and
thatthesevaluescorrespondin theproblem to thevariablen beingequalto 151,751or 7501respecirely.
We now examinehow to selectoneof the possiblevaluesfor eachsuchparameter

The-param command-lineoptionto sifdecode  allows usersto choosefrom the commandine, which
valuesto assignto theseparameters.For instance,assumingthat N and THETA have beenmarked as
variablesparametersf SAMPLE.SIF andthatN=400 andTHETA=3.5 arevalid valuesthecommand

prompt% sifdecode  -param N=400,THETA=3.5 SAMPLE.SIF



CHAPTERI1. INSTALLATION AND USAGE 21

will decodeSAMPLE.SIF into theappropriatesubroutinesinddatafiles, settingN to 400andTHETAto 3.5.
Note thatthe abore commanaand

prompt% sifdecode  -param N=400 -param THETA=3.5 SAMPLE.SIF

areperfectlyequialent.

Thesenew featuresallow usersto systematicallysolve a setof problemsin all prescribedor possible,
sizes.Default valuesaregivenin eachSIF file, andwe have takenthe opportunityto raisethesedefaults
to reflectthe sizeof problemthatwe feel oughtto be of currentinterest,giventhatmary of the previous
defaultswereassigneavertenyearsago.

As a possibleextensionof the -param command-lineoption, usersmay force a problemto be de-
coded/soled usingparameteralueswhich have not necessarilyoeenpre-assigneh the SIF file. Thisis
doneusingthe-force  option,asin

prompt% sifdecode  -param N=1000,THETA=3.5 -force SAMPLE.SIF

whereSAMPLE.SIF doesnot containthe parametesettingN=1000. Omitting the -force  option would
resultin anabortof the processhile specifyingit resultsin the SIF decodelandthe optimizerattempting
to completethe solve usingthe value 1000for N. Note thatnothingguaranteesghatthis valueis valid in
thatcontext, andthatthe-force command-lineoptionshouldbe usedcarefully

The options-param and-force  are of courseavailable on every sd pak interface and hasthe effect
describedabore. With consisteng concernsn mind, the-show optionis alsoavailablefrom every sd pak
but hasthe soleeffect of printing outthe possibleparametesettings cancellingthe subsequentall to the
packagepak

1.6 Attempting installation on an unsupported architecture

As far as UNIX-lik e platformsare concernedit shouldnot be too difficult to port SifDec. This might
require,however, a numberof changesn severalfiles. We suggesin this sectionwheresomeof these
modificationscould take place. Additional modificationsmay be necessatrydependingon your local
system.

First,theinstallationscriptsthemselesmayneedo bealteredfor compatibilityreasonsthelocal C shell,
if thereis one,may be different,or requiredifferentcommand-lineoptions. For example,the very first
line of install  _sifdec may be #!/bin/csh underSolaris, but hasto be #!/bin/csh -f onLINUX
machines All the scriptsincludedin the SifDec distribution arethoroughlyself-documente@ndshould
be ratherquickly understoody arnyonefamiliar with the UNIX ervironmentandthe C shell. Similarly,
asall the SifDec scriptsusethe C shell,they mayall needcorrespondingnodifications.

Dependingon your local architecture you may have to createa new compiler. machineos compiler
file andalterinstall  _sifdec correspondingly Similarly, your may have to createa system.os file,
wherea few basicsystemcommandsare gathered. The customsize may itself be viewed to help de-
sign a new installation, as it may easily suit your local hardware. The file where customsize may
be tunedis size.custom  andmay be found in the currentdirectory prior to initial installation, or if
$SIFDEC/build/arc  h aftertheinitial installation.

If youareusingthelmalefile basedSifDec, youmayalsoneedo alter afew configurmtionfilesin $SIFDEC/config
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suchasall.cf  and/or<your _system>.cf . Alsomale sur thatthelastpart of thefile name
compiler. machineos compiler,

i.e. , thecompilemart, is identicalto the symbolrepresentinghis compilerin theImake configutionfiles. More
specificallyif your compilernameis abg thenthe compilerspecificatiorfile shoutbe called

compiler. machineosa bc,

the symbolwhich representst in the configuiation file mustbe “Isabc” andtheblodck definingyour compilermust
look like

#ifdef  Isabc

#define  CompilerTagld abc
#define  imakeCompilerFlag -Disabc
#define  CompileCmd abc77 -c
#define  LoadCmd abc77
#define  CompilerlsF9095 yes
#define  Compile9095Cmd abc90 -c
#define  Load9095Cmd abc90
#define  FortranFlags -0
#define  NumberOfBytes 8

#endif

whereabc77 andabc90 representhetrue compilercommanddor Fortran77 andFortran90/95source
files respectiely; theseneednot matchthe abc pattern. If the compilerabc doesnot supportFor-
tran90/95,thenCompilerlsF9095  shouldbesetto no in theabove block,andthetwo symbolsCompile9095Cmd
andLoad9095Cmd shouldbe definedto theemptystring,i.e. :

#ifdef  Isabc

#define  CompilerTagld abc
#define  imakeCompilerFlag -Disabc
#define  CompileCmd abc77 -c
#define  LoadCmd abc77
#define  CompilerlsF9095 no

#define  Compile9095Cmd
#define  Load9095Cmd

#define  FortranFlags -0
#define  NumberOfBytes 8
#endif

If your systemdoesnot supportman pages,thesewill be provided in pdf and other formatson the
SifDec website aswill updatedo this generadocumentatiomndotherinformation.

Fortran 77 files shouldbe standardand compatiblefor the mostpart. Checkyour local compilerdocu-
mentationfor possibleincompatibilities. If thereis no available Fortran90 compileron your platform,
youwill notbeableto usethosetools (unlessyouwrite one).

If your new installationprocedures a successwe will be pleasedo includeit in the next releasef
SifDec, with propercredits. In this case pleasesenddetailedinformationon your changesandon your
local system.Onthe otherhand,pleasdeel freeto contactusif you think we maybe of somehelp.


http://cuter.rl.ac.uk/cuter-www/sifdec
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Marny thanksandagain,goodluck!
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Chapter 2

Futur e versionsof SifDec

2.1 Futurefeatures

e GUI,

¢ Have all the memoryallocatedin oneplaceat the beginning. This would requirefurther versions
(like CUTEst) to bewritten in Fortran95 Fortran20000r similar,

SIFto AMPL corverter

AMPL to SIF corverter(maybenot),

e GAMS to SIF corverter(evenlesslikely),

C interfaces(aaagh),,

Supportfor Windows (doubleaaagh).
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Chapter 3

License

Copyright (C) the Councilfor the CentralLaboratoryof the ResearctCouncils, CERFACS andFacultes
UniversitairedNotre-Damedela Paix (CCLRC,CERFACSandFUNDP)2001.

SOFTWARE LICENSEAGREEMENTNOTICE - THIS SOFTWARE IS BEING PROVIDED TO YOU

BY CERFACSUNDERTHE FOLLOWING LICENSE.BY DOWN-LOADING, INSTALLING AND/OR
USING THE SOFTWARE YOU AGREE THAT YOU HAVE READ, UNDERSTOOD AND WILL

COMPLY WITH THESEFOLLOWING TERMSAND CONDITIONS.

1. This software programprovided in sourcecodeformat (the "Source Code”) and ary associated
documentatiorfthe ’Documentation”)arelicensednot sold, to you.

2. CCLRC,CERFACSandFUNDPgrantyouapersonalpon-clusive, non-transferablandroyalty-
free right to use, copy or modify the SourceCodeand Documentationprovided that you agree
to comply with the termsand restrictionsof this agreement.You may modify the SourceCode
and Documentatiorto make sourcecode derivative works, object code derivative works and/or
documentatiorderivative works (called "Derivative Works”). The SourceCode,Documentation
and Derivative Works (called "Licensed Software”) may be usedby you for personaland non-
commercialuseonly. "non-commercialuse” meansusesthatarenot or will notresultin the sale,
leaseor rentalof the LicensedSoftwareand/orthe useof the LicensedSoftwarein ary commercial
productor service. CCLRC,CERFACSandFUNDPresere all rightsnotexpresslygrantedo you.
No otherlicensesaregrantedor implied.

3. TheSourceCodeandDocumentatiorareandwill remainthe solepropertyof CCLRC,CERFACS
andFUNDPR The SourceCodeandDocumentatiorarecopyrightedworks. You agreeto treatary
modificationor derivative work of the LicensedSoftwareasif it werepartof theLicensedSoftware
itself. In returnfor this license,you grant CCLRC, CERFACS and FUNDP a non-exclusive per
petualpaid-uproyalty-freelicenseto make, sell, havte made,copy, distribute and malke dervative
worksof ary modificationor derivative work you make of the LicensedSoftware.

4. Thelicenseeshallacknavledgethe contrikution of the SourceCodein ary publicationof material
dependentiponthe useof the SourceCode. The licenseeshallusereasonablendesoursto send
to CCLRC,CERFACSandFUNDP a copy of eachsuchpublication.

For CCLRC, contactn.gould@rl.ac.ukfor CERFACS, contactorban@ce#cs.frandfor FUNDRP,
contactPhilippe. Dint@fundp.ac.be.
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5. CCLRC,CERFACSandFUNDPhave noobligationto supportheLicensedSoftwareit is providing
underthislicense.

THE LICENSED SOFTWARE IS PROVIDED "AS 1S” AND CCLRC, CERFACS and FUNDP
MAKE NO REPRESENATIONS OR WARRANTIES, EXPRESSOR IMPLIED. BY WAY OF
EXAMPLE, BUT NOT LIMIT ATION, CERFACS MAKE NO REPRESENATIONS OR WAR-
RANTIESOFMERCHANTIBILY ORFITNESSFORANY PARTICULAR PURPOSEORTHAT
THE USE OF THE LICENSED SOFTWARE OR DOCUMENTATION WILL NOT INFRINGE
ANY THIRD PARTY PATENTS,COPYRIGHTS,TRADEMARKS OROTHERRIGHTS.CCLRC,
CERFACS,FUNDP AND THE AUTHORSOF THE LICENSED SOFTWARE WILL NOT BE
LIABLE FORANY CONSEQJENTIAL, INCIDENTAL, OR SPECIAL DAMAGES,OR ANY
OTHER RELIEF OR FOR ANY CLAIM BY ANY THIRD PARTY, ARISING FROM YOUR
USEOF THE LICENSED SOFTWARE.

6. Thislicenseis effective until terminated.You mayterminatethis licenseat ary time by destrging
theLicensedSoftware.



Appendix

Environmentvariables

The ervironmentvariablesdescribedn Table 3.1 arevital to SifDec. Referto your local documentation
or systemadministratorfor moreinformationon how to settheseervironmentvariables.

[ Name [ Purpose \
SIFDEC | Locationof the sourceof the SifDec package;

MYSIFDEC| Locationof thelocalinstanceof SifDec;
MASTSIF | Locationof thelocal collectionof SIF problems;

Table3.1: Environmentvariablesvital to SifDec.
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