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Note
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This documentdescribesinstallationand usageof the SifDec package,and is in-
tendedto beoneof themaindocumentationsourcesavailablewith thepackage;other
sourcesincludemanpages,variousREADME files andself-documentedscripts.
SifDec is a decoder. It translatestest problems,written in so-calledStandardIn-
put Format(SIF), into well-definedFortran77 anddatafiles. Oncetranslated,these
filesmaybemanipulatedto provide toolssuitablefor testingoptimizationpackages.
SifDec usedto be part of, and hasbeenextensively usedwith, the CUTE testing
environment[BCGT95] andis now avital componentof theCUTEr testingenviron-
ment,which includesready-to-useinterfacesto existing packages,suchasMINOS,
SNOPT, filterSQPandKNITRO, but couldalsoserve differentpurposes.
SifDec is now distributedasa separatepackagefor bothconveniencereasonsandto
encourageconsistentusein conjunctionwith othersoftwareandpackages.
SifDec is availableonavarietyof UNIX platforms,includingLINUX andis designed
to beaccessibleandeasilymanageableon heterogeneousnetworks.

“Whenall elsefails, readthedocumentation.” (fortune)



Chapter 1

Installation and usage

1.1 Installing and managingSifDec

Thecurrentversionof SifDec comesin theform of agzippedtarfile. To uncompressandextracttheSifDec
distribution from it, move thefile to a new directoryof your choice—weshall refer to this directoryas
$SIFDEC—andissuethecommands

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

or, morecompactly,

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

On GNU-basedLINUX systems,this is alsodoneby thesinglecommand

prompt% tar zxvf sifdec.tar.gz

If you want the SifDec files to be accessibleto a numberof userson a sharedfilesystemon your local
network, you might needprivilegedaccessto your machines,or to have thesestepsperformedby your
systemadministrator.

Thecurrentinstallationis via a text-basedinterface,in which theuseris promptedfor choicespertaining
to thedesiredinstallation. Themain installationscript is install sifdec andinteractswith a number
of auxiliary scripts. We examinethesescriptsin turn, using an exampleof a SifDec installationon a
shared-filesystemnetwork. Thescriptsprovidedare:

1. install sifdec : installsanew instanceof SifDec on thesystem,

2. update sifdec : updatesfiles in aninstalledinstanceof SifDec,

3. uninstall sifdec : remove aparticularinstanceof SifDec installation.

In additionthethethreeabove scripts,we will alsoexaminea mannerto re-generatepartsof SifDec, due
to themodificationof oneor morefiles.

Thesescriptscanbefoundin
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$SIFDEC/build/scr ipt s

Suppose,by wayof example,thatyour localnetwork containsthefollowing machines(amongstothers).

1. aSUNUltra workstationrunningSolariswith aninstalledSunFortran90compiler, f90,

2. an intel-basedpersonalcomputerrunningLINUX for which the Gnu Fortran77 compiler, g77, is
installed,and

3. aCompaqAlpharunningTru-64for which theCompaqFortran77 compiler, f77, is available.

In theremainderof this documentation,we describetherole of theaforementionedscriptsbasedon this
exampleof network. Assumethat you wish to install an instanceof SifDec for eachof thesemachines,
accordingto Table1.1:

Machine Compiler Size Precision

SUN f90 large double
Intel g77 medium single

Compaq f90 large double

Table1.1: A possibleinstallationof SifDec onashared-filesystemnetwork. Sizerefersto the(maximum)
dimensionof theexamplesyouwish to run,while Precisiondenotesthefloating-pointprecisionrequired.

Two flavoursof SifDec areavailablefor download.Thefirst is entirelyscript-basedandthesecondrelies
onportableMakefiles, generatedfrom architecture-independent Imakefiles[Dub83]. Whenevernecessary,
thedistinguishingcharacteristicsof eachflavourwill beexaminedin turn in thefollowing sections.

S
cript

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

Im
a

kewhile thoseof the Imakefile-basedSifDec will beexplainedusingthischaracterfont.

Whatever holdsfor bothflavoursis describedusingnormalfont.

1.1.1 install sifdec

This script serves the dual purposesof installing the initial instanceof SifDec on your systemand of
installinganadditionalinstance,for a differentarchitecture,whereby architecture, we meanthecombi-
nationmachine–operatingsystem–compiler–size–precision. Assumeyouwish to install all yourdifferent
instancesof SifDec in thedirectory$SIFDEC = /usr/share/sifdec / . UnpackingtheSifDec distribu-
tion in the $SIFDEC directoryandlaunchingthe initial installation,say for the SUN Ultra machine,is
doneby simply typing

prompt% install sifdec

at thecommandprompt.If using the script-driven instance of SifDec, the corresponding installation script S
cript
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is called install script sifdec . However, beforeissuingthe install command,we recommendthat
youcheckthefiles system. os, where‘os’ representsyouroperatingsystem,to make surethecommands
therearecorrectlydefinedfor your environment,andthat the temporarydirectoryis correctlyset. The
currentdirectory‘.’ mustnot beusedastemporarydirectory. If your copy of SifDec is meantto beused
on a homogeneousnetwork only, or on a singlelocal machine,it is recommendedthat thesymboliclink
system.all , foundin $SIFDEC/build/arc h pointsto theappropriatesystemfile. Onceyouhave issued
the install sifdec command,you will be promptedfor informationregardingthe instanceof SifDec
you wish to install. Thefirst questionconcernsyour machine.In this case,select“Sun workstation”(7).
Next, selecttheoperatingsystemyour machineis running. Here,we select“Solaris” (1). You arethen
facedwith a list of availablecompilersfor your machine(without any guaranteethat thesecompilersare
actuallyinstalledonyourmachine,simply thoseweknow areavailablefor themachine–operatingsystem
combinationyou have selected).We wantto select“Sun f90” (8). Selectnext theprecisionof theSifDec
tools(singleor double),andtheir size(small, medium,largeor customized).

Oncethis informationhasbeenprovidedto theinstallationscript,you aregivena default directoryname
wheretheselectedinstanceof SifDec will be installed.This directoryis a subdirectoryof $SIFDEC that
youchoseearlier(in this case,/usr/share/sifdec/ ). For thepresentinstance,thedefault directoryis

/usr/share/sifdec /Si fDe c. lar ge. sun .s ol. f90

reflectingthe selectionsyou madeduring the early installationphase. This directorynameshouldbe
self-explanatoryandshouldhelpyou andotherusersdeterminewhereeachinstalledinstanceof SifDec
is actuallystored. Notice that the precisionis not reflectedin the directoryname. The reasonis that
both singleanddoubleprecisioninstancesof SifDec may be installedfor the samemachine-operating
system-compiler-sizecombination;thesewill bestoredin thesingle/ anddouble/ subdirectoriesof the
abovedirectory. If youwish,youmayredefinethedirectorynameandgive it whatevernameyoulike—it
neednot bea subdirectoryof $SIFDEC. Notehowever thatyou shouldgive the full pathnameof thenew
directorythatyouchoose,e.g.

/home/mjdpowell/s oft war e/ yet Anothe rS ifd ec

evenif thisnew directoryis asubdirectoryof the$SIFDEC directory:

/usr/share/sifdec /aC ust omSif dec

It is probablygoodpracticeto becontentwith thedefault nameor not to give it a cryptic or ambiguous
name.After checksto seeif a similar distribution hasalreadybeeninstalledandfor theexistenceof the
specifieddirectory, theinstallationitself begins. S

criptIn the script-based SifDec, the rest of the installation is also performed by the script install script sifdec ,
which proceeds and takes care of all the operations, unpacking/casting1/compiling all the tools. Im

a
keIn theImakefile-basedSifDec, thescript install sifdec thencreatesthenecessarydirectorystructure, Imake-

filesandconfigurationfiles. Thefinal stepof theinstallationis left to theuserandis describedbelow.

Oncethis phaseis complete,install sifdec remindsyou of what you shouldadd to your .cshrc ,
.bashrc , or whichever UNIX configurationfile correspondsto theshellyou use.Thedirectorystructure
after theinitial installationis asdescribedin theCUTEr/SifDec paperprovided in theSifDec distribution
andin §1.2 andFig.1.1. In thecasewe areconcernedwith, theSIFDEC environmentvariableshouldbe
set to /usr/share/sifdec and MYSIFDECto /usr/share/sifdec/S ifD ec .la rge .su n. sol .f9 0 (or

1For thosenotfamiliarwith theterm,castingrefersto theactof transformingfilessothatmachineandcompilerdependencies,
andsizeandprecisionrequirements,arecorrectlyinsertedwherethey areneeded.
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thealternative directoryyouspecifiedduringtheinstallationphase). Im
a

keIf usingImakefiles, install sifdec alsoadvisesyoutoreadthevariousREADMEfilesscatteredoverthedirectory
treeunder$MYSIFDEC. We nowdescribethefinal stepof theinstallationusingImakefiles. There is an Imakefile
in each subdirectoryof $MYSIFDEC. Each of theseImakefilesneedsto appropriately usethe configuration files
stored in $MYSIFDEC/config so as to generateMakefilessuitedto your local system.This processis usually
referredto asbootstrapping. Thisis donebychangingto $MYSIFDECandissuingthecommand

prompt% ./install mysifdec

at thecommandprompt.Pleasenotethat if bothsingleanddoubleprecisionwere installed,install mysifdec
requiresa command-lineargument,telling it for which precisionit shouldbootstrap the Imakefiles. In an attempt
to follow themainguidelinesfor theCPP—theC preprocessor, on which Imakefilesarebased—theargumentto
install mysifdec takestheformof a symboldefinition.Moreprecisely, if theuserwishesto remake thedouble
precisionversionof SifDec, thecommandis

prompt% ./install mysifdec -DDoublePrecision

andsimilarly, for thesingleprecisionversion,

prompt% ./install mysifdec -DSinglePrecision

Referto thefile IMPORTANTfor the latestdetails. Do not let make’s outputconfuseyou. On a Linux system,and
becausemake is usuallyaccompaniedby the-w command-lineoption,usingthestandard g77compiler, theoutput
of theabovecommandlookslike

imake -I./config -DIsg77 -DLargeSize -DDoublePrecision
+ /bin/rm -f Makefile.bak
+ /bin/mv Makefile Makefile.bak
imake -I./config -DTOPDIR=. -DCURDIR=. -DIsg77 -DLargeSize -DDoublePrecision
making Makefiles in bin...
make[1]: Entering directory ‘/home/do/Sifdec4Lin ux /bi n’
make[1]: Nothing to be done for ‘Makefiles’.
make[1]: Leaving directory ‘/home/do/Sifdec4L inu x/ bin ’
making Makefiles in double...
make[1]: Entering directory ‘/home/do/Sifdec4Lin ux /do ubl e’
making Makefiles in double/bin...
make[2]: Entering directory ‘/home/do/Sifdec4Lin ux /do ubl e/b in ’
make[2]: Nothing to be done for ‘Makefiles’.
make[2]: Leaving directory ‘/home/do/Sifdec4L inu x/ double /bi n’
making Makefiles in double/config...
make[2]: Entering directory ‘/home/do/Sifdec4Lin ux /do ubl e/c onfig ’
make[2]: Nothing to be done for ‘Makefiles’.
make[2]: Leaving directory ‘/home/do/Sifdec4L inu x/ double /co nf ig’
make[1]: Leaving directory ‘/home/do/Sifdec4L inu x/ double ’

This is normal output and it indicatesthat everythingworked out smoothly. make is simply echoing what it
attemptsto do in each subdirectory. A message like “Nothing to bedonefor ‘Makefiles’.” simplyindicatesthat the
subdirectorywhere make is currentlyworkingdoesnot havefurther subdirectories.Onmostsystems,make is less
verbose.
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Theabove commandshouldbe able to properly generate the Makefilesin each subdirectory. TheseMakefiles
shouldalsoonlycontainstandard commands,aseveryeffort hasbeenmadeto avoidusingexoticMakefilefeatures
andcapabilities,such as the$@@construct.A READMEfile accompanieseveryMakefile to describewhat it does
and which targets it recognizes. Users are advisedto take a look at thesefiles. You normally do not needto
readMakefilesgeneratedby imake astheseare usuallyverylong andcontainhundredsof parameterdefinitions.
Thedocumentationfiles and a basicknowledge of make shouldbe enoughfor you to feel comfortablewith the
(re)generationof thevariouspartsof SifDec. OncetheMakefilesare generated,theonly thing that remainsto be
doneis theusualmake all . However, asuserswhohavesomeexperiencewith make know, make outputsa lot of
information—itbasicallyechoesto thestandard outputeveryactionit takes.The-s command-lineoptionto make
lowers its verbositylevel andbasicinformationon howthebuild is progressingonly is printed. Thus,users should
build SifDec usingthecommand

prompt% make -s all

Thiscommandcompletestheinstallationof SifDec, usingImakefiles. OnmyLinuxsystem,theinstallationtakesa
coupleof minutesandmake’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]
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Linking sifdec [Ok]
making all in double/config...

On workstations,the installationshouldbeexpectedto take longer. During this phase, keepan eyeon thescreen
andlook for the [Ok] indicators. Shouldmake comeacrosssomedifficulty, this sequenceof indicators shouldbe
interruptedbyanerror message. To knowmoreabouttheproblem,readtheREADMEfile in thedirectorywherethe
problemoccuredto try to indentifythetarget which make wasattemptingto build, andre-runmake on that target
withoutthe-s option.

You may theninstall a new instanceof SifDec, which may be for a differentarchitecture,or onecorre-
spondingto analready-installedinstance,with a differentprecisionor size. In all cases,theenvironment
variableMYSIFDECshouldpoint to thecurrent,working, instanceof SifDec.

The install sifdec script keepstrack of all installedinstancesof SifDec on your systemin the log-
file $SIFDEC/log/install .l og. This file may be used,for instance,to have MYSIFDECpoint to the
right distribution. For the purposeof illustrating the above, assumethe threedistributionsgiven in Ta-
ble 1.1 areinstalledin their default directory. Besidesdateinformation,the following will be found in
$SIFDEC/log/insta ll. log , wheretheexclamationmark(! ) is aseparator.

double large Sun-workstation sol f90 ! $SIFDEC/SifDec.larg e. sun .so l.f 90
double medium Intel-like-PC lnx g77 ! $SIFDEC/SifDec.medi um.pc .ln x.g 77
double large Compaq-Alpha t64 f90 ! $SIFDEC/SifDec.larg e. alp .t6 4.f 90

1.1.2 update sifdec

As it is our intentionto upgradeover time (or fix if necessary)thetoolssuppliedin theSifDec package,
a mechanismfor keepingan installedsystemup to date,andto install newer 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. Announcementsof bug-fixesandenhancementswill be postedandindi-
catedon thewebsite.Therearetwo formsof thecommand.

In its first form, update sifdec takestwo command-lineoptions,asfollows

prompt% update sifdec filename

wherefilenameis thenameof thefile to upgrade,possiblyspecifiedwith a path. Suppose,for example,
that thefile gps.f hasbeenimprovedsoasto performits taskfaster, upgradingyour currentinstanceof
SifDec is achievedby typing

prompt% update sifdec gps.f

at thecommandprompt.Thiscommandfirst copiesthenew sourcefile to properlocation,which is in this
case$SIFDEC/common/src /to ol s. If therearecurrentlybothsingleanddoubleprecisioninstances,you
will beasked to choosewhich you would like to update;if thereis only oneinstanceunder$MYSIFDEC,
theprecisionwill bechosenaccordingly. Thescriptthencastsandcompilestheincomingfile. Of course,
correspondingactionsareperformeddependingonthetypeof filename: if it is ascript,it is only cast,and
storedin its properplace,andif it is adocumentationfile, it is simplymovedto $SIFDEC/common/doc .

In its secondform, update sifdec takesthreecommand-lineoptions,describedasfollows

prompt% update sifdec -a filename
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wherefilenameis the nameof a file describinga list of SifDec files to be upgraded.The file filename
shouldcontain

1. on its first line, thedirectorywherethenew (upgraded)filescanbefound,and

2. on subsequentlines, thenamesof thoseupgradedfiles, possiblyprecededby their destinationdi-
rectory. A singlefile perline shouldbegiven.

Note that precedingthe file namesby their destinationdirectory is not compulsory;in fact, the path is
ignoredandupdate sifdec triesto determinethecorrectpathfor itself. As anexample,supposethatthe
toolsgps.f , install sifdec , compiler.cry.unc. f90 andsifdecode.pro have beenupgraded,and
aretemporarilystoredin /home/upgrade . A correspondinginput file might be

/home/upgrade
$SIFDEC/common/sr c/t ool s/ gps .f
$SIFDEC/build/scr ipt s/i ns tal l sifdec
compiler.cry.unc. f90
sifdecode.pro

but exactly thesameresultwould beproducedby thesimplerfile

/home/upgrade
gps.f
install sifdec
compiler.cry.unc. f90
sifdecode.pro

or by thedeliberatelyconfusingfile

/home/upgrade
/usr/share/junk/g ps. f
/home/upgrade/ins tal l sifdec
/home/downgrade/c ompile r. cry .un c.f 90
/opt/degrade/sifd eco de. pr o

As above, SifDec copiesthesefiles from /home/upgrade to their properlocation,promptsfor the pre-
cision required(if necessary),castsand,wherenecessary, compilesthe incomingfiles, andupdatesthe
specifiedinstancestoredunder$MYSIFDEC.

The additionalcommand-lineoption -m forcesupdate sifdec to simply move the files to their proper
locationandto skip compilation. Help maybeobtainedfrom update sifdec througheitherof the -h ,
-help or --help flags.

To summarize,thecompletesynopsisof update sifdec is asfollows

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

In thesituationwhereSifDec hasbeenunpacked but no further installationstepswereperformed,or all
currentinstancesweredeleted,update sifdec still canmove the updatedsourcefiles to their proper
location,skippingthecompilationphase.Thesamesyntaxasabove canbeused.

Caution: attentionshouldbepaidto thefact thatupdate sifdec worksby source -ing theUNIX com-
mandsfrom thefile $MYSIFDEC/precision/co nfi g/c mds (whereprecisionis therequiredprecision)and
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that thesecommandsdefinethe temporarydirectoryusedduringcompilationphase.In mostcases,this
temporarydirectoryis simply /tmp . This temporarydirectorymustnot be thesameasthat specifiedin
the first line of update sifdec ’s input file (/home/upgrade in theexamplesabove). Whenno compi-
lation occursandupdate sifdec simply movesthe files to their properlocation,it will sourcethe file
$SIFDEC/build/arc h/s yst em.al l , a symboliclink to oneof theothersystem.* 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 thecorrect
commandsin all, or most,cases. Im

a
kePleaseremarkthat if usingthe Imakefile-basedversionof SifDec, it shouldbesaferto updatefilesusingthe -m

command-lineoption to update sifdec , and thento issuea make all (or make -s all ) from $MYSIFDEC
(or fromthehomedirectoryof theSifDec instancewhich shouldberebuilt).

1.1.3 uninstall sifdec

The script uninstall sifdec is usedto remove a previously installedinstanceof SifDec from your
system. If calledwith no argument,the useris asked to choosewhich distribution to remove, from a
list of all the instancesfoundon thesystem.Otherwise,theonly argumentis thenameof thedirectory
containingthe distribution to be removed. We illustratethe secondcase.Referringagainto Table1.1,
assumewewish to remove theCompaq-Alphadistribution. This is doneby issuingthecommand

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

at the commandprompt. If this directorycontainsboth the singleanddoubleprecisioninstances,you
will bepromptedfor which shouldbe removed. Thereis no possibility, at themoment,to remove both
instancesatonce.If singleor doubleprecisioninstanceonly is present,thewholedirectorywill bedeleted
aswill thecorrespondingentry in $SIFDEC/log/install .lo g. Note thatun-installingshouldbe done
from thesamemachinefrom which theinstallationcommandwasissued,asthecorrespondingdirectory
might notberecognizedon othermachines.Issuingthecommand

prompt% uninstall sifdec --help

will displaya shorthelp message.The script is itself self-documentedandthe usermay consultit for
moreinformation.

1.1.4 Rebuilding SifDec

A rebuild of SifDec may turn out to be necessarywhenever SifDec informs the userthat the workspace
dimensionsneedto beincreased—arebuild mayalsoturnoutto benecessarywheneverprototypefilesare
modified,or in general,wheneveranybasicfile is modified.SifDec itself usuallyissueswarningmessages
whenever theworkspaceis insufficient, urging theuserto increaseaparticular(setof) parameters.These
parametersmaybetunedin sifdec.siz , whichcanbefoundin

$MYSIFDEC/precision/ con fi g

whereprecisionis either‘single’ or ‘double’, accordingto your installation.For thechangeto takeeffect,
SifDec needsto becastandcompiledagain.AssumetheSolarisinstallationis modified. S

criptIn the script-based version of SifDec, the change will take effect after typing
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prompt% rebuild $SIFDEC/SifDec.lar ge. sun .so l. f90

at the command prompt. If the current instance is to be rebuilt, the command

prompt% rebuild $MYSIFDEC

is perfectly valid. Im
a

keIn theImakefile-basedSifDec, all theuserneedsto do to makesure heor sherebuildseverythingthatneedsto be
rebuilt is changeto thedirectory$MYSIFDECandissuea

prompt% make -s all

make thentakescareof everythingandrebuildswhichever targetsdependon theupdatedfiles.

Note that the rebuild script, at leastin its currentstate,is much lessefficient than make sincemake
reconsidersaminimal numberof targets,while rebuild reconsiders,andrecompiles,thewholeinstance
of SifDec.

1.2 The SifDec tr ee

Oneof thedefectsof CUTE is that it wasnot designedto simultaneouslysupporta multi-platformenvi-
ronment,that is instancesof theenvironmentthatcouldbeusedsimultaneouslyfrom a centralserver on
several (possiblydifferent)machinesat the sametime. Moreover, usingCUTE on a singlemachinein
conjunctionwith severaldifferentcompilers(a casethat frequentlyoccurswhentestingnew software)is
impossible.Furthermore,handlingdifferentinstancesof theenvironmentcorrespondingto differentsizes
of thetools(that is thesizeof thetestproblemsthat they canhandle)is alsoimpossible.Thereasonfor
thesedifficulties is that thestructureof theCUTE files,asdescribedin [BCGT95], doesnot lenditself to
suchuse,sinceit only containsa singlesubtreeof objectsfiles. If we call thecombinationof a machine,
operatingsystem,compilerandsizeof the tools an architecture, the obvious solution is then to allow
severalsuchsubtreesin theinstallation,onefor eacharchitectureused.

However, assoonasthepossibilityof usingarchitecturedependentsubtreesis raised,theproperidenti-
fication of theparts(scripts,programs)of theenvironmentthatareindependentof thearchitecturealso
becomean issue.Sinceit would beinefficient to storecopiesof theseindependentscriptsandprograms
in eachsubtree,it is naturalto storethemin a datastructurewhich is itself disjoint from thedependent
subtrees.Finally, themultiplicationof subtreescontainingsometimesverysimilarbut yetvitally different
datamakesthe maintenanceof the environmentsubstantiallymorecomplicated,andthereforerequires
enhancedtoolsanda cleardistinctionbetweenthepartsof theenvironmentthatarerelatedto decoding
SIF -encodedfiles andthoserelatedto its own maintenance.

Thedirectoryorganizationchosenfor SifDec, shown in Figure1.1, reflectsthesepreoccupations.Wenow
briefly describedits components.

Startingfrom the top of thefigure, thefirst subtreeunderthemain $SIFDEC directory(themain root of
the SifDec environment)is build , which essentiallycontainsall the files necessaryfor installationand
maintenance.Its arch subdirectorycontainsthefilesdefiningall possiblearchitecturesthataresupported
by SifDec, allowing the userto install new architecturedependentsubtreesin an evolving manner, de-
pendingon the testingneeds,the evolution of the platforms,systemsandcompilers. The prototypes
subdirectorycontainsthepartsof theenvironmentwhichhave to bespecializedto onearchitecturebefore
it canbeused.Wecall suchfilesprototypesandtheprocessof specializingthemto aspecificarchitecture
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$SIFDEC

...

build

arch

prototypes

scripts

config

common

man man1

src
select

sifdec

doc

log
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� op. system
� compiler
� size

single

bin

bin

config

double
bin

config

Figure1.1: Structureof theSifDec directories
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casting. Theprototypefiles includea numberof toolsandscriptswhosefinal form typically dependson
compileroptionsandthechosensizeof thetools.Finally, thelastsubdirectoryof build , namedscripts ,
containstheenvironmentmaintenancetoolsaswell asa numberof documentationfiles.

Thesecondsubdirectoryunder$SIFDEC is calledconfig andcontainsall theconfigurationandrulesfiles
whicharerelevantto imakewhenthelatteris usedto bootstrap thevariousImakfilesin orderto createthe
necessaryMakefiles.

Thethird subtreeunder$SIFDEC is calledcommonandcontainstheenvironmentdatafilesthatarerelevant
for its purpose,but thatareindependentof thearchitecture.Its first subdirectory, doc , containsa number
of documentationfiles concerningtheenvironment(suchasa descriptionof its structure,thedescription
of procedureto follow to fully exploit the possibilitesof the SIF decoder, the completeSIF reference
document,. . . ), but notadescriptionof theSifDec toolsandscriptsthemselves.Thesearedocumentedin
theman subdirectory(and,asis commonon Unix systems,its man1 subdirectory).Thesrc subdirectory
containstwo subdirectoriesthatcontainthesourcefilesfor theenvironmentutilities: select containsthe
sourceof theclassificationandselectiontoolsandsifdec containsthesourceof theSIFdecoder.

The log subdirectoryof $SIFDEC containsa log of the variousinstallations(and,possibly, subsequent
un-installations)of theenvironmentfor thevariousarchitectures.

Theremainingsubdirectoriesof $SIFDEC areall architecturedependent:eachof themcorrespondsto the
installationof SifDec onaspecificmachine,for agivenoperatingsystemandcompilerandfor agivensize.
Thefigureonly representsone,but thecontinuationdotsat thebottomof theleftmostverticalline indicate
thattheremight bemorethanone.Thenameof thesedirectoriesare(by default) automaticallychosenat
installation,but a userof oneof thesesubtreeswould typically give it a symbolicname,like $MYSIFDEC,
to refer to the instanceof SifDec currently in use. Eacharchitecture-dependent subtreeis divided into
its singleanddoubleprecisioninstances(single and double , respectively), eachof thesecontaining
in turn two subdirectories.The first, bin , containsthe SIF decoderexecutablein the corresponding
precision.Thesecond,config , containsthearchitecturedependentfilesthatwereusedtobuild thecurrent
$MYSIFDECsubtree(they arereusedwhena tool or optimizationpackageis addedor updated).Finally,
$MYSIFDEC/bin containsthosescriptswhicharearchitecture-dependent, but notprecision-dependent.

A final new featureof theenvironmentorganizationis that thedocumentationis availablevia theusual
man commandfor thescriptsandtools,andbothin acsiiandpdf formatsfor therest.It is hopedthatthis
will makeaccessto therelevant informationmoreconvenientfor users.

1.3 User-modifiable parts

The SIF decoderdependson user-modifiablevariables,which arenot directly includedin the Fortran
sourcecode,but castprior tocompilation.Thefile containingtheuser-modifiabledatais sifdec.siz . Af-
ter theinitial installation,thisfile will bein theSifDec directory$MYSIFDEC/[single| double ]/c onfig .
If modified, the SifDec distribution may be rebuilt using the new parametervaluesusing make or the
rebuild script,locatedin $SIFDEC/build/scrip ts . Notethat if usingthe Imakefiledistribution, make
shouldbepreferredfor rebuilding.

SomeFortransourcefiles, like clsf.f and slct.f , have hardcodeduser-modifiableparts. Theseare
usuallylocatedat thetopof thefile, betweenbanners,suchas

C--------- THE FOLLOWINGSPECIFICATIONS MAY BE MODIFIED BY THE USER ----------
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and
C---------------- END OF THE USER MODIFIABLE SPECIFICATION -------------------

1.4 SifDec sizes

TheSifDec packageis distributedwith threedefault “sizes”: large,medium,andsmall. In addition,there
is a customsize,which, as the term indicates,may be suitablefor situationsdemandinga specialized
configuration.Thesesizesrefer to thesizeof thememoryavailablefor problemdecodingandsolution,
andhencearedirectly relatedto thesize(theamountof data)of theproblemsthatSifDec cantackle. It
mayhappenthat thepredeterminedsizesdo not fit your favorite problemor your machine,andthatyou
wish to specifyyour own. Typically, whenrunningtoo largea problem,SifDec will complainthatoneof
thesizeparametersis too smallandstop. You thenhave to increasethis parameter(if this is possibleon
your machine)in orderto handlethe problem. This modificationof the SifDec arraysizesis explained
below.

Theactualchoiceof oneof thepredeterminedsizesismadewhenrunningtheinstall sifdec command,
which promptsthe userfor the desiredsize. In fact, install sifdec , or the Makefiles, dependingon
whichSifDec youareusing,castthesourcecodeagainsta “sizemask”correspondingto theselectedsize,
andtherebydeterminesthedimensionsof thevariousarraysusedin thecode.Theassignmentstatements
aredifferentiatedby their first four characters:

CBIG specifiesthelargesize
CMED themediumsize
CTOY thesmallsize
CCUS thecustomsize

Notethatthecustomsizeis first thoughtof aslargerthanthelargesize,but nothingpreventstheuserfrom
building anintermediarysizeor asmallersizethanthetoy size.

Changingthesizeof theSifDec distribution in thesensejustdescribedmaycall for apartialre-installation.
If most (or all) parametersmust be, say, increased,it might be worth consideringsimply re-installing
SifDec usinga larger size(e.g. large if mediumturnsout to be insufficient for your purposes).To that
end,executeinstall sifdec againandselectthecorrectsize. In casevery few parametersneedto be
changed,theproceduredescribedbelow might be considered.We now examinethis procedurein more
detail.

1.4.1 SIF decodersizes

The SIF decodersizesaregatheredin thefile $MYSIFDEC/precision/c onf ig /si fde c.s iz , which con-
tainsthefollowing parameters.
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Parameter Brief description

NMAX themaximumnumberof variablesin aproblem
NGMAX themaximumnumberof groupsin aproblem
NGRMAX themaximumnumberof differentgrouptypes
NGPVMX themaximumnumberof realparametersassociatedwith groups
NELMAX themaximumnumberof nonlinearelementfunctionsin aproblem
NLMAX themaximumnumberof differentnonlinearelementtypes
NEVMAX themaximumtotal numberof elementalvariablesin aproblem
NINMAX themaximumtotal numberof internalvariablesin aproblem
NSETVC themaximumnumberof nonzeroentriesin anelementHessian
NEPVMX themaximumnumberof realparametersassociatedwith nonlinearelements
LA themaximumnumberof nonzeroentriesin thelinearelements
NINDEX themaximumnumberof integerparametersin aproblem
NRLNDX themaximumnumberof realparametersin aproblem
NBMAX themaximumnumberof differentsetsof boundson thevariables

whichmaybespecified
NSMAX themaximumnumberof differentsetsof startingpointswhichmay

bespecified
NOBMAX themaximumnumberof differentsetsof boundson theobjective

functionwhichmaybespecified

Definitionsof the termsusedherearegiven in [CGT92]. Theseparametersareassigneda valueupon
initial installationof SifDec onthesystem.Thesevaluesshouldbechangedaccordingto theSIF -decoder
messagesissuedat decode-time,andSifDec shouldberebuilt.

Changing compiler flags

In somecircumstances,it might be useful to alter the predefinedcompilerflags. An examplemight be
whensomenew level of codeoptimizationbecomesavailableon your machine.Note that careshould
be exercisedwith codeoptimizers:we know of caseswheretheoptimizersintroducerealbugsinto the
code. As a consequence,it might be a good idea to turn optimizationoff beforedecidingthat some
strangebehaviour of thepackageis anomalousandworthreporting.This is anotherreasonwhy modifying
compiler flags might be useful. Someoperatingsystemrevisions might also requirethat you change
machinedependentconstantsor procedures(suchasthetimer).

If compilerflagsshouldbechangedprior to a rebuild, theusershoulddo soby alteringtheCOMPILEand
LOADvariablesin thefile $MYSIFDEC/precision/ con fig /c mds.

If compilerflagsshouldbechangedto affect all subsequentinstallationsof SifDec, theusershoulddo so
in someor all thefiles $SIFDEC/build/arch/ compil er. *. *.* . Im

a
keIf using the Imakefile-basedSifDec, the file <your system>.cf shouldbe modifiedaccordingly, where the

compilerin questionis descibed.For instance, if thecompilerin questionis only foundon SUNmachines,thefile
sun.cf shouldbemodified.If it maybefoundonanymachine, thefile all.cf shouldbemodified.Thesefilesare
foundunder$MYSIFDEC/config .



CHAPTER
�

1. INSTALLATION AND USAGE 18

Systemdependentconstantsand functions

All thesystemdependentconstantsandfunctionsarespecifiedin the compiler.*.*.* files, foundun-
der$SIFDEC/build/arch , andalsoin theFortranfile $MYSIFDEC/precision/co nfi g/ loc al. f afterthe
initial installation. If theseneedto be changed,this latter file is theoneon which to operatebeforere-
building SifDec. Keepin mindthatalteringsomeor all the$SIFDEC/build/arc h/c ompile r. *.* .* files
will affectall subsequentinstallationsof SifDec. Im

a
keIf using the Imakefile-basedSifDec, the configuration files all.cf and/or <your system>.cf , foundunder

$MYSIFDEC/config , shouldbemodifiedaccordingly.

A setof hashingroutines

TheroutinesHASHA, HASHB, HASHCandHASHEprovideaFortranhashingtool. They aresystemdependent
in that they rely on thenumberof bytesusedto representanintegerwithin theparticularFortrandialect
used.This numberof bytesis setin theparameterNBYTESin $SIFDEC/build/arch/ compil er. *. *.* .
If your Fortrancompilerusesan“unorthodox”numberof bytesfor its integers,you will have to change
thevalueof NBYTES. Im

a
keIf using the Imakefile-basedSifDec, the configuration files all.cf and/or <your system>.cf , foundunder

$MYSIFDEC/config , shouldbemodifiedaccordingly.

A definition of the arithmetic constants

The suppliedfunctionsSMACHRandDMACHRreturnvaluesfor variousmachinedependentconstants,for
singleanddoubleprecisionarithmetic,respectively. ThesemachineconstantsaredenotedRn in single
precisionandDn in doubleprecision.Werecapitulatethemin thefollowing table

Parameter Brief description

R1,D1 thesmallestpositive numberε1 suchthat1 � ε1 � 1
R2,D2 thesmallestpositive numberε2 suchthat1 � ε2 � 1
R3,D3 thesmallestnonzeropositive number
R4,D4 thesmallestfull precisionpositive number;
R5,D5 thelargestfinite positive number

Each of thesenumbersshould be modified, either in $SIFDEC/build/arch/ co mpi ler .*. *. * or in
$MYSIFDEC/precision/ con fig /l oca l.s ed, whennecessary. Im

a
keIf using the Imakefile-basedSifDec, the configuration files all.cf and/or <your system>.cf , foundunder

$MYSIFDEC/config , shouldbemodifiedaccordingly.

A CPU timer

This is a real function CPUTIM, that returnsthe currentCPU-timeusedby the package,expressedin
seconds.This timer is,unfortunately, highly systemdependent.Thespecificcodefor CPUTIMis originally
locatedin $SIFDEC/build/arch/ compil er. *. *.* andconcatenatedwith local.f at casttime,during
installation.
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1.4.2 Rebuilding SifDec

Rebuilding SifDec is doneasdescribedin §1.1.4. Simply executethe rebuild scriptwith thecomplete
pathcorrespondingto theSifDec installationto berebuilt asargument. Im

a
keIf usingthe Imakefile-basedSifDec, simplychange to $MYSIFDECand issuea make -s all to make sure that

everythingthatneedsto berebuilt is rebuilt.

1.5 The sifdecode command

It maybeusefulin somecasesto decodeaSIF -encodedproblemwithoutrunninganoptimizationpackage
afterwards,or to simply checkthe syntaxof the SIF file. Either in this respect,or aspart of a bigger
project—forinstance,SifDec—thesifdecode commandis invokedwhenever it comesto decodingaSIF
file. Thesifdecode commandrecognizesanumberof command-lineoptions,many of whichonly make
sensewhensifdecode is usedin conjunctionwith an optimizationpackage.For moreinformationon
how to useSifDec in conjunctionwith CUTEr, refer to themanual[GOT01]. Theoptionsaredescribed
below.

sifdecode [-s] [-h] [-k] [-o j] [-l secs] [-f] [-b] [-a j] [-show]
[-param name=value[,name=v alu e.. .]] [-force] [-debug] probname[.SIF]

where

-s usethesingle-precisionSIF decoder, if installed.This is usefulto subsequentlysolve theproblemin
singleprecision,usingsomeoptimizationpackage;

-h (or [–help]) printsahelpmessage;

-k keeptheloadmoduleafteruse;this is only usefulin conjunctionwith someoptimizationpackage;

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

-o j verbositylevel: -o 0 is silentmodeand-o 1 is verbosemode.Thedefault is -o 0;

-l secs limits the CPU runningtime to secsseconds;this is only useful in conjunctionwith someopti-
mizationpackage;

-f generatetherelevantsubroutinesfor automaticdifferentiationin forward mode;

-b generatetherelevantsubroutinesfor automaticdifferentiationin backward mode;

-a j whenusedin conjunctionwith -f or -b, -a 1 usestheolder HSL automaticdifferentiationpackage
AD01, which -a 2 usesthenewer, threadsafe,automaticdifferentiationpackageAD02;

-show displayspossibleparametersettingsfor probname[.SIF].Otheroptionsareignored;

-param castsprobname[.SIF]againstexplicit parametersettings;

-debug links the librariesandcompilewith -g option so as to allow debugging; this is only useful in
conjunctionwith someoptimizationpackage;



CHAPTER
�

1. INSTALLATION AND USAGE 20

-n usethe load moduleif it exists. The default is to recompile;this is only useful in conjunctionwith
someoptimizationpackage.

If probname.SIF is correct,this resultsin thecreationof thefiles

ELFUNS.f, EXTERN.f, GROUPS.f, RANGES.f, SETTYP.f, OUTSDIF.d

containingthedecodedproblemdata.If oneof theoptions-f or -b wasused,thefiles

ELFUND.f, ELFUNF.f, EXTERA.f, GROUPD.f, GROUPF.f

arealsocreated.Notethatthedefault is not to useautomaticdifferentiation.

Oneof thelessconvenientfeaturesof SIF-encodedproblemswasthat thedecodingproceduresin CUTE
[BCGT95] werenot designedto recognise,nor to alter, instance-dependent variableparameterssuchas
problemdimensionsor critical coefficients. Many real models,particularly thosethat arisefrom some
form of discretization,dependupon parametersthat a usermight wish to refine. With CUTE, a user
wishing to changesucha parameterwas forcedto edit the SIF file—thesefiles wereusuallyprovided
with anumberof suggestedvalues,all but oneof whichwere“commentedout”. Sinceanumberof users
foundthis to bevery inconvenient,SifDec makesprovisionsbothfor thedefinitionandfor thealteringof
variableparametersfrom theproblem-decodingscripts.

Any realor integerparameterdefinitioncontainingthecomment$-PARAMETERin field 5 (i.e., in columns
40-50) in a SIF file definesthat parameterto be a variable parameter—this is consistentwith old-style
SIF-encodedproblemssincestringsstartingwith $ in thisfield werepreviously treatedascomments.Any
charactersafter$-PARAMETERwill beregardedascomments,andwill bepassedbackto auseronrequest.
All SIF files in theCUTE collectionthatpreviously containedvariableparametershave beenupdatedto
take advantageof thisnew SifDec facility, but of coursethey arestill consistentwith CUTE.

Giventhisextrasyntax,theSIF decodingscriptshavebeenextendedto supporttwo new options,allowing
usersto selectvariableparametersin theSIF file. Thefirst of theseoptions,-show , printsall thevariable
parameterspresentin theSIF file, alongwith suggestedvaluesto which they maybe setaswell asany
otherprovidedcomments.For instance,thecommand

prompt% sifdecode -show LUBRIFC

produces,on my system,theoutput

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

indicatingthattheonly parameteracceptedby theproblemdescribedin LUBRIFC.SIF is calledNN, thatis
takesintegervalues(IE), thatit acceptsthevalues10,50or 500,500beingthevalueusedby default,and
thatthesevaluescorrespond,in theproblem,to thevariablen beingequalto 151,751or 7501respectively.
Wenow examinehow to selectoneof thepossiblevaluesfor eachsuchparameter.

The -param command-lineoptionto sifdecode allows usersto choose,from thecommandline, which
valuesto assignto theseparameters.For instance,assumingthat N and THETA have beenmarked as
variablesparametersof SAMPLE.SIF andthatN=400 andTHETA=3.5 arevalid values,thecommand

prompt% sifdecode -param N=400,THETA=3.5 SAMPLE.SIF
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will decodeSAMPLE.SIF into theappropriatesubroutinesanddatafiles,settingN to 400andTHETAto 3.5.
Notethattheabove commandand

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

areperfectlyequivalent.

Thesenew featuresallow usersto systematicallysolve a setof problemsin all prescribed,or possible,
sizes.Default valuesaregivenin eachSIF file, andwe have takentheopportunityto raisethesedefaults
to reflectthesizeof problemthatwe feel oughtto beof currentinterest,giventhatmany of theprevious
defaultswereassignedover tenyearsago.

As a possibleextensionof the -param command-lineoption, usersmay force a problem to be de-
coded/solvedusingparametervalueswhichhave notnecessarilybeenpre-assignedin theSIF file. This is
doneusingthe-force option,asin

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

whereSAMPLE.SIF doesnot containthe parametersettingN=1000. Omitting the -force option would
resultin anabortof theprocesswhile specifyingit resultsin theSIF decoderandtheoptimizerattempting
to completethesolve usingthevalue1000for N. Note thatnothingguaranteesthat this valueis valid in
thatcontext, andthatthe-force command-lineoptionshouldbeusedcarefully.

The options -param and -force are of courseavailable on every sdpak interfaceand hasthe effect
describedabove. With consistency concernsin mind,the-show optionis alsoavailablefrom everysdpak,
but hasthesoleeffectof printingout thepossibleparametersettings,cancellingthesubsequentcall to the
packagepak.

1.6 Attempting installation on an unsupportedarchitecture

As far asUNIX-lik e platformsareconcerned,it shouldnot be too difficult to port SifDec. This might
require,however, a numberof changesin several files. We suggestin this sectionwheresomeof these
modificationscould take place. Additional modificationsmay be necessary, dependingon your local
system.

First,theinstallationscriptsthemselvesmayneedtobealtered,for compatibilityreasons:thelocalCshell,
if thereis one,maybe different,or requiredifferentcommand-lineoptions. For example,thevery first
line of install sifdec may be #!/bin/csh underSolaris,but hasto be #!/bin/csh -f on LINUX

machines.All thescriptsincludedin theSifDec distribution arethoroughlyself-documentedandshould
beratherquickly understoodby anyonefamiliar with theUNIX environmentandtheC shell. Similarly,
asall theSifDec scriptsusetheC shell,they mayall needcorrespondingmodifications.

Dependingon your local architecture,you may have to createa new compiler. machine. os. compiler
file andalter install sifdec correspondingly. Similarly, your may have to createa system.os file,
wherea few basicsystemcommandsaregathered.The customsizemay itself be viewed to help de-
sign a new installation, as it may easily suit your local hardware. The file wherecustomsize may
be tunedis size.custom and may be found in the currentdirectory prior to initial installation,or if
$SIFDEC/build/arc h aftertheinitial installation. Im

a
keIf youareusingtheImakefile-basedSifDec, youmayalsoneedtoalterafewconfigurationfilesin $SIFDEC/config ,
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such asall.cf and/or<your system>.cf . Alsomakesure that thelast part of thefile name

compiler. machine. os. compiler,

i.e. , thecompilerpart, is identicalto thesymbolrepresentingthiscompilerin theImakeconfigurationfiles. More
specifically, if yourcompilernameis abc, thenthecompilerspecificationfile shoutbecalled

compiler. machine. os.a bc ,

thesymbolwhich representsit in theconfigurationfile mustbe“Isabc” andtheblock definingyour compilermust
look like

#ifdef Isabc
#define CompilerTagId abc
#define imakeCompilerFlag -DIsabc
#define CompileCmd abc77 -c
#define LoadCmd abc77
#define CompilerIsF9095 yes
#define Compile9095Cmd abc90 -c
#define Load9095Cmd abc90
#define FortranFlags -O
#define NumberOfBytes 8
#endif

whereabc77 andabc90 representthetruecompilercommandsfor Fortran77 andFortran90/95source
files respectively; theseneednot match the abc pattern. If the compiler abc doesnot supportFor-
tran90/95,thenCompilerIsF9095 shouldbesetto no in theaboveblock,andthetwosymbolsCompile9095Cmd
andLoad9095Cmd shouldbedefinedto theemptystring,i.e. :

#ifdef Isabc
#define CompilerTagId abc
#define imakeCompilerFlag -DIsabc
#define CompileCmd abc77 -c
#define LoadCmd abc77
#define CompilerIsF9095 no
#define Compile9095Cmd
#define Load9095Cmd
#define FortranFlags -O
#define NumberOfBytes 8
#endif

If your systemdoesnot supportman pages,thesewill be provided in pdf and other formatson the
SifDec website, aswill updatesto thisgeneraldocumentationandotherinformation.

Fortran77 files shouldbe standardandcompatiblefor the mostpart. Checkyour local compilerdocu-
mentationfor possibleincompatibilities. If thereis no availableFortran90 compileron your platform,
youwill notbeableto usethosetools(unlessyouwrite one).

If your new installationprocedureis a success,we will be pleasedto includeit in the next releasesof
SifDec, with propercredits. In this case,pleasesenddetailedinformationon your changesandon your
local system.On theotherhand,pleasefeel freeto contactusif you think we maybeof somehelp.

http://cuter.rl.ac.uk/cuter-www/sifdec
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Many thanksandagain,goodluck!



Chapter 2

Futur eversionsof SifDec

2.1 Futur e features

� GUI,

� Have all thememoryallocatedin oneplaceat thebeginning. This would requirefurtherversions
(like CUTEst) to bewritten in Fortran95,Fortran2000,or similar,

� SIF to AMPL converter,

� AMPL to SIFconverter(maybenot),

� GAMS to SIF converter(evenlesslikely),

� C interfaces(aaargh),,

� Supportfor Windows (doubleaaargh).
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Chapter 3

License

Copyright (C) theCouncil for theCentralLaboratoryof theResearchCouncils,CERFACSandFacultes
UniversitairesNotre-Damedela Paix (CCLRC,CERFACSandFUNDP)2001.

SOFTWARE LICENSEAGREEMENTNOTICE - THIS SOFTWARE IS BEING PROVIDED TO YOU
BY CERFACSUNDERTHEFOLLOWING 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 ”SourceCode”) andany associated
documentation(the”Documentation”)arelicensed,not sold,to you.

2. CCLRC,CERFACSandFUNDPgrantyouapersonal,non-exclusive,non-transferableandroyalty-
free right to use,copy or modify the SourceCodeandDocumentation,provided that you agree
to comply with the termsand restrictionsof this agreement.You may modify the SourceCode
and Documentationto make sourcecodederivative works, object codederivative works and/or
documentationderivative works (called”Derivative Works”). The SourceCode,Documentation
and Derivative Works (called ”LicensedSoftware”) may be usedby you for personaland non-
commercialuseonly. ”non-commercialuse”meansusesthatarenot or will not resultin thesale,
leaseor rentalof theLicensedSoftwareand/ortheuseof theLicensedSoftwarein any commercial
productor service.CCLRC,CERFACSandFUNDPreserveall rightsnotexpresslygrantedto you.
No otherlicensesaregrantedor implied.

3. TheSourceCodeandDocumentationareandwill remainthesolepropertyof CCLRC,CERFACS
andFUNDP. TheSourceCodeandDocumentationarecopyrightedworks. You agreeto treatany
modificationor derivativework of theLicensedSoftwareasif it werepartof theLicensedSoftware
itself. In returnfor this license,you grantCCLRC,CERFACSandFUNDP a non-exclusive per-
petualpaid-uproyalty-freelicenseto make, sell, have made,copy, distribute andmake derivative
worksof any modificationor derivative work youmake of theLicensedSoftware.

4. Thelicenseeshallacknowledgethecontribution of theSourceCodein any publicationof material
dependentupontheuseof theSourceCode.Thelicenseeshallusereasonableendeavoursto send
to CCLRC,CERFACSandFUNDPacopy of eachsuchpublication.
For CCLRC,contactn.gould@rl.ac.uk,for CERFACS,contactorban@cerfacs.frandfor FUNDP,
contactPhilippe.Toint@fundp.ac.be.
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5. CCLRC,CERFACSandFUNDPhavenoobligationtosupporttheLicensedSoftwareit isproviding
underthis license.

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

6. This licenseis effective until terminated.You mayterminatethis licenseat any time by destroying
theLicensedSoftware.



Appendix

Envir onment variables

Theenvironmentvariablesdescribedin Table3.1arevital to SifDec. Referto your local documentation
or systemadministratorfor moreinformationon how to settheseenvironmentvariables.

Name Purpose

SIFDEC Locationof thesourceof theSifDec package;
MYSIFDEC Locationof thelocal instanceof SifDec;
MASTSIF Locationof thelocal collectionof SIF problems;

Table3.1: Environmentvariablesvital to SifDec.
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