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Preface

Disclaimer

The PDFFIT softwaredescribedn this guideis provided without warrantyof ary kind. No liability is takenfor ary

lossor damagesgirector indirect, thatmay resultthroughthe useof PDFFIT. No warrantyis madewith respecto

this manual,or the programandfunctionstherein. Thereareno warrantieghatthe programsarefree of error, or that
they areconsistentvith any standarder thatthey will meettherequiremenfor a particularapplication.Theprograms
andthe manualhave beenthoroughlychecled. Neverthelessit cannot be guaranteedhatthe manualis correctand

upto datein every detail. This manualandthe PDFFIT programmay be changedvithout notice.

PDFFIT is intendedasa public domainprogram.lt maybe usedfree of chage. Any commercialuseis, however, not

allowedwithout permissiorof theauthors.
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Using PDFFIT

Publicationof resultstotally or partially obtainedusingtheprogramPDFFIT shouldstatethatPDFFIT wasusedand
containthefollowing reference:

PROFFEN, TH. & BILLINGE, S.J.L. (1999)"PDFFIT, a Programfor Full Pro le StructuralRe nement
of the Atomic Pair Distribution Function"J. Appl. Cryst, 32, 572-575
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Getting started

PDFFITis aprogramfor thefull pro le structurare nementof theatomicpairdistributionfunction(PDF).For details
referto the usersguidefor this programor to thearticleby S. Billinge in "Local Structurefrom Diffraction”, Plenum
PressNew York, 1998.
Furtherhelptopicsare:
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Chapter 1

PDFFIT commands

1.1 Summary

Hereis a shortsummaryof the PDFFIT speci c commandgurrentlyavailable:

alloc . Allocates space for calculating PDFs without reading data
bang : Calculates bond angles with standard deviations

blen : Calculates bond lengths with standard deviations
calc . Calculates PDF from current  structure

cycle . Sets the maximum number of refinement  cycles

iljdese . Selects atoms used for calculating the PDF

ifjsele . Deselects atoms used for calculating the PDF

occ : Sets occupancy for a given site

par . Sets a parameter definition

phase : Switches active  structural phase

psel . Associates  structural phases with data sets

range . Sets r-range used for refinement

read . Reads structure and PDF data files

reset : Resets PDFFIT

run : Starts a refinement

save : Saves resulting structure, PDF data and fit results
scat . Overwrites internal scattering factor for given element
show : Shows various information

temp . Sets anisotropic temperature  factor

urf : Sets URF (magic refinement number)

xray . Specifies Q-value for calculating X-ray form factors
1.2 alloc

allocf"x" j"n" g,< gmax> ,< gsig>,< rmin > < rmax> ,< np>

This commandallows the userto allocatespacewhenjust calculatinga PDE The rst threeparametersre similar
to 'readdata’ andthe next threeparameterspecifytherangein r to befrom <rmin> to <rmax> andthe numberof
points< np>. Notethatthis commandallocateshe spaceor onedatasetwithout actuallyreadingary data! Usethe
commandreset'beforereading'real” datafor are nement.
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CHAPTER 1. PDFFIT COMMANDS Commandreference

1.3 bang

bang<al> <az2> <a3

This commancdcalculateghe bondangleandits standarddeviation for theatomsnumbered al>, <a2> and<a3>.
Theangleis measuredt< a2> . Notethatno periodicboundariesareappliedandit mightbe necessaryo add+-1to
the coordinate®f someof theatomsto getthedesiredangle(-> variables).

1.4 blen

blen<al> <a2>
blenf"all" j<name>j<number>g,f"all* j<name>j<number>g,<bl>,<b2>

The simpleform of this commandcalculateghe bondlengthandits standarddeviation betweenthe atomsnumber
<al> and<a2>. Notethatthe'real' distancewithin the crystalis givenand*no* periodicboundaryconditionsare
applied.

The secondcommandcalculateshe bondlengthsbetweerthe atomsselectedy the rst two parametershatfall in
therangespeci edby <b1> and< b2>. As usualatomscanbe selectedy nameor type numberor simply use"all"
to selectall atoms.Hereperiodichoundariesreappliedlik e for the PDF calculationitself. Thustheresultsof thetwo
versionsof 'blen’ mightbe differentfor the sameatomnumberpair!

1.5 calc

calc

This commandstartsthe calculationof the PDF for the currentsettings. Note thatthe currentre nementparameter
settingsare appliedbeforethe PDFscorrespondingo all currently loadeddatasetsare calculated. Note that the
commandsave' mustbeusedto save theresult(s).

1.6 cycle

cycle<n>

This commandsetsthe maximumnumberof re nementcyclesto <n>. If aminimumis foundin lesscycles,the t
will stopbefore<n> cyclesare nished.

1.7 functions

Thefollowing PDFFIT speci ¢ functionsexist. For alisting of generalintrinsic functionsseehelp entry ‘functions'
in the'commandlanguage'sectionof the online help.

bang(ul,u2,u3,v1,v2,v3[,wl,w2,w3]) :
Returns the bond angle at the site v. If only vectors u and v
are given, the angle between u and v is returned.

blen(ul,u2,u3[,v1,v2,v3])
Returns the length of vector v-u. Vector v defaults to zero.
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dstar(h1,h2,h2[,k1,k2,k3])
Returns the length of reciprocal vector k-h. Vector k defaults
to zero.

rang(h1,h2,h3,k1,k2,k3[,11,12,13]) :
Returns the angle between vectors k-h and k-l at reciprocal site k.

If | is omitted, the angle between the reciprocal vectors h and k
is returned.

gran(val,typ)

Returns  Gaussian distributed pseudo random number with mean zero
an a width given by parameter <val>. If <typ> is "s" <val> s taken
as sigma, if <typ> is "f", <val> is taken as FWHM.

gbox(r1,r2,r3)

Returns pseudo random number with distribution given by a box
centered at O with a width of <r2> and two half Gaussian
distributions with  individual sigmas of <rl> and <r3> to the
left and right, respectively.

rval(s  [,rmin,rmax])

Returns the weighted R-value corresponding to data set <s>.
The optional parameters allow the user to calculate the R-value
for a specific region in r.

1.8 i/jdese

idese<is>, f "all' j<name> j <number> g,[ ...]
jdese<is>, f "all" j<name> j<number> g,[ ...]

This commanddeselectatomtypesgiven eitherby < name> or <numbep for the PDF calculation. The two com-
mandsallow oneto deselectatomtypesfor eachatomin a pair 'ij' contrituting to the PDF calculation. The rst
parameters is> speci esthe numberof the correspondinglataset.

1.9 i/jsele

isele<is>, f "all" j<name> j <number> g, ...]

jsele<is>,f "all" j<name> j <number> g,[...]

This commandselectsatomtypesgiven eitherby < name> or <numbep for the PDF calculation. All otheratoms
areignored. This allows the calculationof differentialor partial PDFs. Thetwo commandsllow oneto selectatom
typesfor eachatomin a pair'ij' contrikbuting to the PDF calculation.The rst parameters is> speci esthenumber
of thecorrespondinglataset.

1.10 occ

occf"all" j<name> j <number>g,<o>

Thiscommandallowstheuserto settheoccupang of agivensite. Theparametetall" will resultin theassignmenof
theoccupang < 0> to all atomsof thecurrentlyactive phasdq-> phase)Alternatively aspeci ¢ atomname< name
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or evenmorespeci ¢ thenumber< numbepr of a singleatomtype canbe used.Notethatfor DISCUScompatibility
theoccupanciesarenot partof thestructurele andmustbe setseparatelyThedefaultvalueis 1.0.

1.11 par

par <x=f(p(i))> ,< dx/dp1> ,< dx/dp2>,...
par "r eset"

Thiscommandle nestherelationbetweent parameter¢p[i]) andexperimentalandstructuralparameterse.g.x]i].
Thereis no prede nedsequencer order For eachparameteip[i] thatis usedin the de nition, the corresponding
partial derivative mustbe given. The userhasalsoto take careof properstartingvaluesfor the parametersvhich
canbe assignedwith p[i]=<expr>. The parametesettingscanbe deletedusingthe amgument'reset”. Note thatall
expressionsvithin agumentq([]) areevaluatedafterthecommands enteredthusparametede nitions canbe made
usingloops. However, othervariablesaresavesasvariablesandmay changeduringthe t. For a detaileddiscussion
referto the PDFFIT usersguide. Herearesomeexamples.

Examples

par x[1]=p[1],1.0 : x of atom 1 is refined wusing p[l]

par o[1]=r[1]*p[5],r[1] : occupancy of atom 1 is r[1]*p[5] and
the derivative is r[1] (simple isn't it

1.12 phase

phase[<ip>]

PDFFIT allows the usageof multiple phases.All structuralcommandsand settingwill affect the currently active
phase Thecommandphase'allows the userto settheactive phaseo < ip> . Alternatively the commandcanbe used
without a parametem which casethe currentsettingwill bedisplayed.

1.13 psel

psel<is>,"all"

psel<is> <ipl> [,<ip2>,..]

This commandallows the userto associateertainphases< ip1l> to <ipn> with agivendataset<is>. Oneextreme
would beto have e.g. two datasetsand one phaseeachcompletelyseparatevhich is not really differentfrom run-
ning the re nementsseparately However, by usingidenticalre nementparameter®ne canconstrainary structural
parameterdetweerthe phasesAn exampleis givenin the UsersGuide. The defaultis thatall structuralphasesre
associateavith all loadeddatasets.

1.14 range

rangef"all" j<is>g,<rmin> <rmax>

Thiscommandsetstherangein R thatis usedfor tting eitherfor "all" readdatasetsor for justthe speci ed dataset
<is>. Thelimits <rmin> and<rmax> aregivenin A.
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1.15 read

This commandeadsvariousinformationfrom aspeci ed le. Thefollowing formatsarecurrentlysupported:

1.15.1 stru

read"stru", < le >

The commandreadstru’ allows the userto reada DISCUS type structurefrom the le < le >. Note thatsome
DISCUSkeywordsandthe useof moleculesarenot supportecby PDFFIT. To readstructuralinformationfor multiple

phasesimply repeathe'read' command.n orderto discardthe currentstructureusethe command> ‘reset’. Note

that DISCUS only supportsan isotropic temperaturdactor B. Whenreadinga DISCUS structurethe temperature
factoris corvertedaccordingto: < u(ii)> = Bglm-1/(8pi**2al*am*). PDFFIT automaticallyrecognizeshe structure
le formatof theinput le !

1.15.2 data

read"data", f"n" j"x" g,<gmax>,<gsig> < le >

The commandreaddata’ readsthe obsened PDFE. The le formatis ASCII andcontains't G(r) dummydG(r)' in
eachline. Thevalueof 'r' isin A, G(r) is thereducedPDFE The third columnis ignored(neededor KUPLOT) and
thelastvalue'dG' is the error of the PDF usedto calculatethe weight (w=1/dg**2) for this point to be usedfor the
re nement. Alternative formatsare'r G(r) dG(r)' in eachline or simple'r G(r)". In thelater case theweightsareset
to unity. Thisis alsodonein casethevalueof dG(r)is foundaszero.Additionalto the lename < le > thecommands
needsthe following parametersfirst the type of radiationis speci ed, "n" standsfor neutronsand"x" for X-rays.
Next the maximumvalueof Q < gmax> is givenfollowed by thevalueof < gsig> de ning the Q resolution.To read
multiple datasetsjust repeathe'read' command.

If thedata le containsa historypartcreatedoy PDFgetN ,someof theinformationis returnedn theres[n]variables.
Currentlythefollowing informationis availableafterthe'readdata’ command:

res[1] . Temperature where the data were collected (in K)
res[2] : Qmax (only AFTER the data were read !)
1.15.3 diff

read"diff", f"'n" j"x" g,<gmax> ,<qgsig> < le > <rle >

This commands similar to 'readdata’ but ratherthanreadinga PDF, a differencePDFis readfrom le < le >. The
formatis identicalto the PDF le format. The additionalparametexr le > speci esa referencePDF, so thatthe
modelPDF tted to thereaddatabecome<ALC - REFERENCESeeUsersGuidefor moredetails.

1.16 reset

reset
This commandesetPDFFIT, e.g.all currentstructuralandPDFinformationis lost.
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1.17 run

run

This commandstartstheleastsquarae nement...

1.18 save

save < subcommand>

This commandallows to write differentinformationto a le. Thevalid subcommandare:

1.18.1 atoms

save "atoms", <ip> < le >

Thiscommandsavesthesstructureof phase<ip> in aformatsuitablefor importinto ATOMS usingthe'File - Import
- FreeForm' function. In caseof multiple unit cells,a supercelcontainingthe completecrystalis created Anisotropic
thermalparameterareexportedandthermalellipsoidscanbe viewed usingATOMS.

1.18.2 const

save"const", < le >

Thiscommandsavestheparameteconstraintto atext le. Theoutputis similarto thescreeroutputcreatedy 'shav
const'.

1.18.3 dif
save"dif", <is> < le >

This commandsavesthe differencebetweermbsened andcalculatedPDF of dataset< is> to a le named le >.

1.18.4 discus

save "discus”, <ip> < le >

This commandsares the structuralphase<ip> to the le named< le > in DISCUSformat. Note that DISCUS
usesonly anisotropicB valuewhich is computedaccordingto B=8pi**2/3(ul11+u22+u33).The informationabout
anisotropidemperaturdactors,occupancieandstandardieviationsis NOT saved.

1.18.5 pdf

save"pdf" <is> < le >

The commandsave pdf' savesthe calculated®DF correspondingo the givendataset<is> tothe le < le>. The
formatis identicalto theinput format(-> read).
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1.18.6 result

save'r esult",< le >

This commandsavesall informationaboutthe re nementto atext le named< le >. The outputis similar to the
screeroutputof the'shonv' commands.

1.18.7 stru

save "stru”, <ip>,< le >

Thecommandsave stru’ savesthestructureof thephasespeci edby <ip> tothe le < le >. The le formatisrelated
to the DISCUSformat. However it containsadditionalinformationlik e anisotropiccemperaturéactors,occupancies
andstandardleviationsfor all values.Theseles canbereadagainby PDFFIT. To save astructuralphasdn DISCUS
formatuse-> 'savediscus,...

1.19 scat

scat< s> f<name> j< number>g,<al> ,<bl> ,<az2> <b2> ,<a3d> <b3> <ad> <bsd> <c>
scat< s> ,f <name>j<number>g,<c>
scat< s> ,f <name>j< number> g,"inter nal"

This commandallows theuserto specifya new scatteringactorfor dataset< s> andatom< name> (or < numbep )
of thecurrentphaseln casedataset< s> areneutronscatteringdatajust a singlescatteringength< c> is neededin
caseof X-rays,thescatteringactoris givenin exponentiafform. Finally if thelastparameteis "internal”,theinternal
scattering'actorareusedagain.

1.20 show

show < subcommand-,..

This commandallows to obtainvariousinformationaboutthe modelcrystal,PDFFIT settingsetc.
Valid subcommandare:

1.20.1 atom

show "atom", < number> [,<end>]

show "atom","all"
last"

show "atom",

Informationaboutthe atom(s)suchas position, thermalfactors,atomtype and occupanyg arelisted for the current
phasg-> phase)lIf the optionalsecondpharametek end> is given,all atomsin therange< numbep to <end> are
shawn. If thesecondarameteis "all", all atomsin thecrystalareshavn. WARNING, this couldlastawhile :-) If the
secondparameters "last”, only thelastatomof the crystalis shavn. Thisis identicalto settingthe secondparameter
to "n[1]", which containghe numberof atomsin thecrystal.
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1.20.2 cong

show "con g"

This commanddists the limits of variousarrayslik e the maximumnumberof phasesatoms parametergtc. In case
oneof thelimits is notsufcient, PDFFITneedgo berecompiledwith adjustedimits.

1.20.3 const

show "const" [,<ip>]

This commandisplaysall constraintequationsandderivativesthatcontainparametek ip> . If <ip> is omitted,all
de nitions areshaw, which canbequitealonglist !

1.20.4 elem

show "elem" [,<ip>]

This commandists informationaboutthe elementswithin the crystal. If the parameters:ip> is omitted,the corre-
spondingnformationfor all phasess shavn, otherwisgustfor thespeci ed phase<ip> .

1.205 t

ShON " t"
This commandutputsre nementinformationsuchasR-valuesandthe correlationmatrix.

1.20.6 metric

show "metric”

This commandshawv the currentlattice parametersmetric tensoras well as reciprocallattice parametersand the
reciprocalmetrictensorfor the currentlyactive structuralphasg-> phase).

1.20.7 par

show "par"
Thiscommandiststhecurrentt parametersnthescreen.

1.20.8 pdf
show "pdf" [,<is>]

This commandlists information aboutPDF relatedsettings. If the parameters:is> is omitted, the corresponding
informationfor all datasetsis shavn, otherwisgust for the speci edset<is>.

1.20.9 phase

show "phase”
This commandlisplaysall informationaboutthe currentlyactive phaseonthescreen.
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1.20.10 scat

show "scat", f "all' j <name> j <number> g

This commandallows the userto display the scatteringlengthsfor all or just a speci ¢ atomwithin the currently
selectephasg-> phase).

1.21 temp

temp f"all" j< name> j< number>g,<ull>
tempf“all" j< name>j< number>g,<ull> <u22> <u33>
temp f"all" j<name> j<number>g,<ull> <u22> ,<u33 ,<ul?2> <ul3> <u23

This commandsetsthe anisotropictemperaturdactor U(ij) for "all" or the atomsspeci ed eitherby <name or
atomtype<numbep . If justasinglefurtherparametek ull> is given,anisotropictemperaturdactoris assumed.
Otherwisgustthediagonalor all elementf thetensorcanbespeci ed. NotethatU(i,j)=< u(i)u(j)> andspeci cally
for thediagonalelementdJ(ii)=< u(i)**2 > !

1.22 urf

urf <u>

Thiscommandsetsthe URF (someGerman:UntererRelaxationd-aktor)for the t. Thisvaluedeterminesvho 'f ast'
the t will move to its minimum or how muchthe parametewvaluesare changedn eachcycle dependingon the
deviations.A smallvalue(e.g.0.1) mightleadto afastcorvergencebut might alsomissthe minimum. A largervalue
(e.g.100.0)will give aslow corvergencewhich morecertain nds the minimum, but mightbe caughtin local minima
ratherthanin theglobalone.

Understood? Well just try differentvaluesuntil your t corvergesnicely to the globalminimum.

1.23 variables

Variables

PDFFIT allows the usageof variables. The generalvariablesi[n], r[n] andres[n] are explainedin the ‘command
language'sectionof theonlinehelp(-> commandanguage) Thevariablesmarkedwith RO belov areREADONLY.

x[n] : X-position of atom n of current phase (-> phase)

y[n] . y-position of atom n of current phase (-> phase)

z[n] : z-position of atom n of current phase (-> phase)

m[n] : Number of atom type on site n (current phase)

u[é,n] : Aniso. thermal factor U(ij) for site n (curr. phase)
o[n] : Occupancy of site n (current phase)

lat[6] . Lattice parameters  (a,b,c,alpha,beta,gamma) f. phase
delt[n] . Value of DELTA (sharpening ) for phase 'n'

rcut[n] : Cutoff r-value for additional sharpening  for phase 'n'
srat[n] . Ratio of peak width below and above 'rcut for phase 'n'
cscaln] : Value of scaling factor for phase 'n'

rhoz[n] : Value of number density RHOOphase 'n' (RO)
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gsig[s] : Value of QSIGMA (resolution dampening) for data set 's'
dscals] : Value of scaling factor for data set 's'

bave[s] : Average scatt. length <b> data set 's' (current phase)
dx[n] : Standard deviation of x-position

dy[n] : Standard deviation of y-position

dz[n] . Standard deviation of z-position

du[6,n] . Standard deviation of u[6,n] (RO)

do[n] ;. Standard deviation of o[n] (RO)

dlat[6] . Standard deviation of lat[6]

ddelt[n] : Standard deviation of delt[n] (RO)

dsrat[n] . Standard deviation of srat[n] (RO)

dcscaln] : Standard deviation of cscaln] (RO)

drhoz[n] : Standard deviation of rhoO[n] (RO)

ddsca[s] . Standard deviation of dscals] (RO)

dgsig[s] : Standard deviation of gsig[s] (RO)

n[1] : Total number of atoms of current phase (RO)

n[2] : Number of different atoms of current phase (RO)
n[3] : Number of atoms per unit cell (current phase) (RO)
n[4] : Number of phases (RO)

n[5] : Number of current phase (change with -> phase) (RO)
n[e] : Number of loaded experimental PDFs (RO)

n[7] : Number of possible parameters (RO)

n[8] : Number of used refinement parameters  (RO)

p[n] : Value of fit parameter n

dp[n] : Value of standard deviation for parameter n (RO)
pfln] . Refinement flag for parameter n, 1=refine  0O=fixed
cl[n,m] ;. Correlation matrix element n,m (RO)

rw[1] . expected R-value (after refinement) (RO)

rw(2] . achieved R-value (after refinement) (RO)

rw[3] . achieved weighted R-value (after refinement) (RO)
np[s] : Number of data points of data set 's' (RO)

pcln,s] : Value of calculated PDF point 'n" of data set 's'
po[n,s] : Value of observed PDF point ‘'n' of data set 's'
pw[n,s] : Weight for PDF point 'n' of data set 's'

delr[s] : Value of DELTARof data set 's'

gmax([s] . Value of QMAXfor data set 's'

rang([2,s] : Value of minimum (1) and maximum (2) R for refinement
rmin[s] : Value of maximum R of data set 's'

rmax[s] : Value of maximum R of data set 's'

fali,s,p] : Value of matrix A(,s,p) (see Users Guide)

fbli,s,p] : Value of matrix B(i,s,p)

fc[p,dp] : Value of matrix C(p,dp)

1.24 xray

xray  [<xq>]
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This commandsetsthe Q-valueusedto calculatethe scatteringengthusedin the PDF calculation.The default value
is xg=0which resultsin a weightcorrespondingo the numberof electronsof the contributing atoms.Othersettings
could be the Q value of the rst Braggpeakor the averageQ value of the dataset. Calling the commandwithout
parametergprintsthe currentsettingon the screen.

1.25 errors

Theprogramhasbeenwritten suchthatit shouldhandlealmostary typing errorwhengiving commandsandhopefully
all errorsthatresultfrom calculationwith erroneouslata. Whenanerroris foundanerror messagés displayedthat
shouldgetyou backon track. Seethe manualfor acompletdist of errormessages.
Error messagesoncerninghe commandanguageareexplainedin the-> commandanguagesectionof the online
help. Applicationspeci c commandsaredescribechereandaregroupedasfollows:

APPL  Errors  specific to PDFFIT structure functions
PDF Errors  specific to PDFFIT PDF calculation and fit  func.

Eacherrormessagés displayedogethemwith the correspondingategory < cccc> andthe errornumber< numb> in
theform:
****CCCC****message *kkk numb *kkk

Typehelperror<ccce> <numb> to getanexplanationfor the errormessag@andhintsfor possiblestepsto correct
thesituation.

In the default mode PDFFIT returnsthe standardoromptandyou can continuethe executionfrom this point. You
cansetthe error statusto "exit" by the ==>'set' command.In this casePDFFIT terminatesf anerroris detected.
This optionis usefulto terminatea faulty sequencef commandsvhenrunningPDFFIT in the batchmodeof your
operatingsystem.

1.25.1 appl

This category lists errormessagethatarespeci c to structurerelatedfunctionsof PDFFIT.

Error: -2: Improperlimits for atomnumber

Eitherof theupperor lower limits usedon the 'append’' commands outsidetherangeof atomspresenin thecrystal.
Checkwhetherthelimits arebothpositive, the upperlimit is higheror equalto thelowerlimit andwhetherbothlimits
arelessor equalto thenumberof atomspresenin thecrystal. Thenumberof atomsin thecrystalcanbe checledwith
thecommand:'eval n[1]".

Error : -3: No atomsselectedet
Theplot andwavescanonly berunfor selectecatoms.Usethe'select'commando selectindividual atomtypesor to
selectall atomspresenin thecrystal.

Error: -7 : Unknowvn spacegroupsymbol

Thecrystal le containsanunknovn spacegroup. Checkthe spellingof the spacegroupsymbol. The allowed space
groupsare all 230 spacegroupsin the Int. Tablesfor Crystallograplg plus the spacegroupsgiven for alternatve
settingsandcell choicesof the monoclinicspacegroups.

Error : -10: Toomary Atomsin crystal

PDFFIT 1.2 Pagel5



CHAPTER 1. PDFFIT COMMANDS Commandreference

The maximumnumberof atomsthat canbe storedin the structureis determinedy the parameteNMAX in the le
“"crystal.inc". By insertingnewv atomsor by de ning too large a crystal on the 'read' command this numberwas
exceededIf necessarychangehevalueof the parameteNMAX andrecompilethe program.

Error: -12: Numberof pointsmustbe> zero
Thevalueof theparametegivenonthe'abs' or ‘'ord' commands lessthanone. This valuerepresentshe numberof
datapointscalculatecalongtherespectie direction. Thevaluemustbeatleastoneor higher

Error: -14: Invalid spacegroup& lattice constants

While readinga new cell the programchecksthe spacegroupandthelattice constantgor consisteng. Eitheraspace
groupwasgiventhatis notincludedin the program,or the lattice constantglo not ful Il the constraintdmposedby
the spacegroup. Checkthe spacegroupsymbolandthelattice constantgivenin theinput le.

Error: -19: Atom numberoutsidelimits
The numberof the atomis eitherlessthanone,largerthanthe currentnumberof atomsin the crystalor evenlarger
thanthe maximumnumberof atomsallowed in your implementation. Checkthe value of the parameter(spn the

‘remove’ and'switch' command®r checktheindex of thevariables'm”, "x", "y" or "z". Checkthe numberof atoms
presenin the crystalby thecommand:eval n[1]'.

Error : -20: Unknown elementno Fouriercalculated

An elementwasdetectedn thelist of atomsfor which thereis no scatteringcurve available. The Fouriertransform
is not calculatedht all. Checkthe nameof all atomspresenin thecrystalusingthe'asym' and'chem' commandsif

achagedion wasgiven, this valencemight not be presenin thelist of scatteringcurves. Referto Appendixb of the
manualfor alist of internally storednames.If the'scat and/or'delf’ commandsvereused,ary namemay be used.
Checkwhetherthecommandsvereusedproperly

Error : -21: No elementpresentno Fouriercalculated

Thereare no elementspresentat all in the crystal. The Fourier transformis not calculatedat all. Most likely, the
Fourierwascalledbeforea structureor unit cell wasread,or an error occurredduring the readingof the structureor
unit cell.

Error: -26: Toomary differentatomsin crystal

Themaximumnumberof differentatomsallowedin yourimplementatiorwasexceededNo morenew typesof atoms
canbeinsertednto thestructure .Checkthechemistryof your crystalby the'asym' and'chem' commandsAll atoms
areconsiderediifferenttypesthatarechemicallydifferent,have differentchageor adifferenttemperatureoefcient.
If all typesareneededmodify theparametefmaxscat'in the le "param.inc’andrecompiletheprogram.Seechapter
9.1 of themanualfor furtherinformation.

Error : -27: No atomof thistypepresenin crystal
An atomwas selectedfor displacemenby a wave or for plotting that doesnot exist within the crystal. Checkthe
spellingof theatomname andthe chemistryof the crystalby the'asym' and'chem' commands.

Error: -28: Inputparametersustbe> zero
This function/commandequiresnon-nejative parametersCheckthe valuesof the parameterandthe explanationfor
thefunctionor commandusedfor valid rangesof numericalinput.

Error: -32: Lengthof vectoris zero
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An attemptwas madeto calculatethe angle betweentwo vectorswhile one of themis of lengthzero. Checkthe
parametergivenonthe'bang' or 'rang' commandor propernumbers.

Error: -35: Volumeof unit cell <= zero
Thevolumeof the unit cell wascalculatecaszeroor a negative value. Checkthelattice parametergivenin theinput

le. Arethereary accidental-" signs? Do theanglesform animpossibleshape?

Error : -37: No lename de ned yet

An attemptwas madeto write outputto or readfrom a le withoutde ning a le name.PDFFIT doesnot provide
default namedor the outputof the 'plot'’ commandor theinput lenames. Checkthe'out le' commandat sublesels
‘output’ and'plot’ or the'content' commandat sublevel 'microdomains’.

Error : -43: Not enoughparametefor lename format

An attemptwas madeto generatea le namefrom a string like "text%dtext" without supplyingenoughnumerical
parameters.Checkthat the spelling of the sting within " " is correct. Are thereary unwanted%d combinations?.
Checkthenumberandtype of parameterollowing the le name.

Error: -44: Rightquotationmarkmissingin format
An attemptwasmadeto generatea le namefrom a string like "text%dtext" without supplyingthe right quotation
mark. Checktheline andprovide the missing".

Error : -45: Toomary atomsin ervironment

The indicesof all atomsfound are storedin the internal variable"res". More atomswere found that t into the
dimensionf "res". Restrictthe searchor the ervironmentto a smallershellor changethe dimensionof "res_para
in le "param.inc".

Error : -46: Errorreadingtitle of structure
An erroroccurredwhile readingthetitle line of a structureor unit cell le. Checkthe le for ary garbage.

Error: -47: Errorreadingspacegroupsymbol
An erroroccuredwhile readingthe spacegroupline of a structureor unit cell le. Checkthe le for ary garbage.

Error : -48: Errorreadinglattice constants
An erroroccuredwhile readingthe lattice constant®f a structureor unit cell le. Checkthe le for ary garbageor
accidentaletters.

Error : -49: Errorreadingatomcoordinates
An erroroccuredwhile readingthe atomcoordinate®f the atomlisted. Checkthe le for ary garbage.ls theline of
thetypeNamex y z B Are therelettersamongthe numericalvalues?

Error : -54: Index outsidelimits

Thevaluegivenis outsidethe properlimits allowed by this command.This usuallymeansthatan array elementis
outsidethe currentdimensionof anarray for examplea correlationmatrix or you aretrying to includetoo mary atoms
in thecrystal. Checkthe sectionon dimensionsn the manual.

1.25.2 pdf

This category lists errormessagethatarespeci ¢ PDFandre nementfunctionsof PDFFIT.
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Error: -1: Invalid structurephaseselected
The numberof aninvalid phasewasgiven. One canonly enterphasespeci c commandsvhenthe corresponding
structurewasactuallyreadvia 'readstru’.

Error: -2: Numberof phaseutsidelimits
Whentrying to readanotheistructuralphasethe maximumnumberof phasesvasexceeded.You might needto adjust
theparameteMAXPHA in 'con g.inc' andrecompilePDFFIT.

Error : -3: Invalid occupang speci ed
A siteoccupang notin therange0 to 1 wasspeci edfor anatomicsite. Checkyourinput.

Error: -4: Maximumnumberof datasetsexceeded
Whenreadinga PDFdataset,the maximumnumberof datasetswasexceededYoumightneedto adjusttheparameter
MAXDSET in the le 'con g.inc' andrecompilePDFFIT.

Error: -5: Invalid radiationtype selected
The only radiationtypesallowed as parametefor the 'readdata’ commandare'n' for neutronsand'x' for X-rays.
Checkyourinput.

Error: -6: Invalid datasetspeci ed
Thenumberof aninvalid datasetwasgiven. Onecanonly enterdatasetspeci c commandsvhenthe corresponding
data le wasactuallyreadvia 'readdata’.

Error : -7: Invalid parameteconstraintspeci ed
The parameterconstraintspeci ed using'par’ is invalid. Eitherit containsno "=" or triesto assigna nonre nable
variableto are nementparameter

Error : -8: Toomary differentparameteré constr
You have enteredade nition, thatdepend®ntoo mary differentre nementparametersYou might needto adjustthe
variableMAXDPP in the le ‘con g.inc' andrecompilePDFFIT.

Error: -9: Inconsisteng betweerNCELL and# atoms
Whenreadingastructurele, thenumberof atomsactuallyfounddoesnot matchthe numberof atomsexpectedirom
theparametersf the'ncell' keyword. For 'ncell nx,ny,nz,n' you expectto readnx.ny.nz.natoms.

Error: -10: Invalid parameteselected
An invalid re nementparametewasselected Usethe commandshov con g' to seewhatthe maximumnumberof
re nementparameterss you canuse.

Error: -11: Toomary datapointsin experimentaPDF
The PDFdata le to bereadcontainstoo mary datapoints. You might needto adjustthe parameteMAXD AT in the
le ‘con g.inc' andrecompilePDFFIT

Error: -12: Cannotextendr-rangefor corvolution

In orderto calculatethe PDF, the calculatedunctionis corvolutedwith a SINC functionwith a width determinedyy
Qmax. In oderto carry out the convolution a nite numberof datapointsoutsidethe re nementrangeare needed.
You have to usealower RMAX for there nementor reprocesshe PDFup to a higherR value.

Error: -13: R-valueoutof range
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You have speci edavalueof R thatis outsidetherangefor the speci ed dataset. Checkyour input.

Error: -14: Parameteindex in p[i] outof range
You have useda parameteindex 'i' thatis outof range.Notethatthe maximumallowedvalueof 'i' is determinedy
the maximumnumberof parameterghatcanbeusedfor a givensetof dataandstructuralphases.
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Chapter 2

Generalcommands

All commandsonsistof a commandverb, optionally followed by oneor more parametersAll parametersnustbe
separatedrom oneanotherby acomma’,". Thereis no prede nedneedfor ary speci ¢ sequencef commands.
Commandsrecasesensitve, all commandsndalphabetiparameter$iUST betypedin lower casdetters.

Only the rst four lettersof arny commandverb are signi cant, all commandsnay be abbreviated even further At
leasta singlespaceis neededetweenthe commandverb andthe rst parameter No commais to precedehe rst
parameterThecommandverbitself MAY NOT beprecededy ary blanks.

The word PROG in this part of the help sectionis to be replacedby the nameof the programyou are using (e.g.
DISCUS).

Furtherhelptopicsare:

2.1 Options

program [-debug] [-r emote][macro.mac]

All programsallow the following commandine parameters.The ag "-delug" startsthe programin delug mode.
This is the sameasusingthe command'set delug,on”. The switch "-remote" startsthe programin remotecontrol
mode.In this casethecommandsresendto the programthrougha soclet. See le "remote.f'for anexamplehow to
remotecontroltheapplicationdrom anothemprogram.Notethatthe programwill notacceptinput from thekeyboard
whenin remotecontrolmode. All othercommandine argumentsareinterpretecasmacro les andwill be executed
atstartup.

22 #

#<comment

Any line beginningwith a"#" is regardedascomment.

23 @

@< lename> [<argument> ...]
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Any list of valid commandsanbewrittento anASCII le andandindirectly by thecommand:

prompt > @<name>

Thecommandsnuststartin theleft mostcolumnof the le andareotherwiseexecutedastyped.Macro les maycall
othermacro les upto alevel de ned atinstallation. Thisis notacall in the senseof calling a function. All variables
areidenticalatall levelsof macro le nesting.

Macro les canbewritten by ary editoronyour systemor begeneratedy the==> 'learn'command: learn’ startsto
remembeall thecommandshatfollow andsavestheminto the le givenonthe'learn'commandThelearnsequence
is terminatedby the'lend' commandThedefault extensionis ".mac"

Optionallyagumentscanbe listed on the commandine. Theseargumentswill replacethe formal parameterinside
themacro.Theformal parametersustbegivenas"$1", "$2" ... Thestring< argument will replacethestring"$1".
"$1" is the rst agumenton the commandine, "$2" the secondandso on. If thereare not enoughcommandine
amguments an error messageés displayed. The parametet'$0" containsthe numberof parameterdisted on theline
thatcalledthe macro.If no parametersveregiventhis valuewill bezero.

24 =

<variable> = < expressiorr

The expressioron theright of the equalsignis evaluatedandits resultstoredin variable< variable> .

2.5 input

Input editing functions

If the programwascompiledwith -DREADLINE, the following basicediting functionsare availableat the program
prompt:

A : moves to the beginning of the line
B : moves back a single character

"E : moves to the end of the line

F : moves forward a single character

K : kills from current  position to the end of line
AP or arrow up : moves back through history

AN or arrow down : moves forward through history

"H and DEL . delete the previous character

"D . deletes the current character

ALMR : redraw line in case it gets trashed
AU : kills the entire line

W . kills last  word

Furthermoreyou canmove within theline usingthearraow keys.
NOTE:

If youredirecttheinputfor executedPROG using'prog < in le' youMUST usethecommandsetprompt,of' or 'set
prompt,redirectin the rst line to avoid thatthe program’hangs' attheendof the le. (-> setprompt)
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2.6 break

break < levels>

The'break’ commandstopsthe executionof the currentblock structureandadwancego the next commandollowing
theblock structure.With <levels> equalto 1 only the currentblock structureis interrupted with any highernumber
the <levels> innermostblock structuresare interrupted. The 'break’ commandcan be usedonly inside a block
structure.

2.7 cd

cd [<directory>]

Thiscommandallows oneto changehecurrentworking directory(maynotbeavailableeverywhere) If thecommand
is calledwith no parameterghe currentworking directoryis shown.

2.8 continue

continue[ "pr og" ]

This commandis effective only while PROG is in the interuptedmacromodeor inside interrupteddo-loop or if-
statementsyhich senesasa dehug modefor lengthy macrosor block structures
Make sure you have returnedto the samesub menuebefore you continue!

Without parameter$ROG resumeghe executionof a macroor block structurein theline following the'stop' com-
mand.If you hadstartedanothemacrowhile delugginga macro,andthis nev macrocontaineda'stop’' commandas
well, the'continue' commandwill runtheremaininglinesin the new macroandthenstopagain atthe positionof the
'stop' commandn the outermacro.

By providing the'prog’ parameterPROG immediatelyinteruptsall macrosandreturnsto the normalprompt.

29 do

Loopscanbeprogrammedvith the'do' command.The commandnaytake thefollowing forms:

a)

do <variable> = <start>,<end> [,<increment>]
<commands to be repeated>

enddo

b)

do while (<logical expression>)
<commands to be repeated>

enddo

c)
do
<commands to be repeated>
enddo until  (<logical expression>)
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Typea) loopsmay containconstantor arithmeticexpressiondor < start, <end>, and<increment . Theinternal
type of the variablesis real. The loop counteris evaluatedfrom (<end> - <start)/<increment =1. If thisis
negative, theloopis not executedatall.

Typeb) loopsareexecutedwhile < logical expressiomr is true. Thus,they maynotbe executedatall.

Typec) loops,however, arealwaysexecutedonce,andrepeatedintil < logical expressiom is true.

If anerroroccurreduringexecutionof theloop,theloopis interrupted.

2.10 echo

echo[< string>]

echo[ "string%dstring", <integer expressiorr ]
echo[ "string%Dstring", <integer expressior ]
echo[ "string%fstring”, < oat expressiorr ]
echo[ "string%Fstring", < oat expressiorr ]

The string < string> is echoedto the default outputdevice astyped. This commandsenesasa marker insidelong
macro les. It givestheuserachanceo includeeasyto nd messagem orderto follow lengthy or nestedstructures.
The alternatve commandormatallows to echoformattedstringsto the screen.Each"%d" is replacedby the value
of the correspondingparameter The sequencef "%d" correspondso the sequenc®f the integer parameters;%f"
standdor parametersf thetypereal.

The value of a numericalexpressionbetweenthe "%" andthe "d" determineghe width of the integer eld thatis
printed. In the caseof a oating variabletwo expressionsseperatedy a decimalpoint specify the width andthe
numberof decimaldigits thatareprinted.

Thecapitalforms"%D" and"%F" will Il leadingspacewith zeros.

Examplescho"> %3d ",44 produces > 44< echo">%1+2c ",44 produces > 44< echo">%3D<",44 produces
: > 044 echo">%5.1k ",44.1produces > 44.1< echo"> %2**2+1.1f<",44.1produces > 44.1<

2.11 eval

eval <expr>

Evaluateshe expressioranddisplaystheresult. Theresultis not stored this commands for interactive displayonly.

2.12 exit

exit

Terminateghe programandgetsyou backto your shell.

2.13 expressions

Arithmetic expressiontanbeevaluatedn aFORTRAN style. Five basicoperatorarede ned:

"+"  Addition
Subtraction
e Multiplication
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" Division
" Exponentiation

Theusualhierarcly of operatordholds. The partsof the expressioncanbe groupedwith parenthese¥",")" in order
to circumventthe standarchierarcly

Severalintrinsic functionshave beende ned, see"functions"for afull listing.

Examplesf valid expressionsre:

1

1+3%(sin(3.14*r[1]))

x[1]*0.155

asind(0.5)

2.14 lenames

Usually, le namesare understoodastyped,including capitalletters. Unix operatingsystemgdistinguishbetween
upperandlower casetyping!

Additionally (integer) numerical input can be written into the lename. The syntax for this is:

"string%dstring"s integerexpressior

The le formatMUST beenclosedn quotationmarks.The positionof eachintegermustbe characterisetly a"%d".

The sequencef stringsand"%d™s canbe mixed at will. The correspondindnteger expressionsnustfollow after
the closingquotationmark. If the commandine requiresfurther paramete(like "add le" for example)they mustbe
given after the format-parametersThe interpretationof the "%d" s follows the C syntax. Up to 10 numberscanbe
writteninto a lename.

Examples:

1)

i[5]=1

outfile al.l

outfile "a%d.%d",1,1

outfile "a%d.%d",4-3,i[5]

All theabore exampleswill resultin the le nhame"al.l".

2)

do i[1]=1,11

outfile "data%d.calc",i[1]
enddo

Theoutputis writtento the les "datal.calc'through"datall.calc"

2.15 fclose

fclosef < number>j"all* g

Thiscommancclosesa le thatwasopenedwith 'fopen <number ' or closesall open les. If thiscommands not
usedbeforeexiting the program,datamight belost!
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2.16 fend

fend < number> f'continue'j'err or' g

This commanddetermineghereactionto anunexpectedendof le while readingdatafrom input le <numbep . If
the parameters setto "continue",the programwill setthevariableres[0]to -1 andcontinuethe macro.If yourepeat
the==> 'fget' commandthe programwill again setres[0]to -1 andwill notresultin anerror In orderto catchand
EOF, you have to evaluatethe valueof res[0]eachtime the'fget' commands executed.

If the parameters setto "error", the programwill stopreadingdatafrom theinput le andterminatethe macrowith
anerrormessageT hevalueof res[0]remainsunde ned.

Thedefault conditionat programstartis "error"

2.17 fexist

fexist< le >

This commandchecksthe existanceof the speci ed le < le >. Theresultis written on the screerandreturnedvia
theres[]variablesf the le exists,res[1]is 1, otherwiseit is 0. Thevariableres[0]returnsthe numberof parameters,
herel.

2.18 fformat

fformat <nc> < format>

This commandallows oneto specifya FORTRAN style formatstring < format> to be usedfor column<nc>. The
defaultis freeformat, which canbe selectedusingthe characterr asformatstring. If the commands calledwith no
parameterghecurrentsettingsaredisplayedonthescreenNotethatanunsuitabldormatmightresultin acorversion
errorand*** beingwrittento the le !

Example:fform 1,F7.3

2.19 fget

fget <number> ,<p1> ,<p2>,..

Thiscommandallows the userto readdatafrom a le thathadbeenopenedwith ‘fopen <numbep . If no parameters
aregiven,aline is read,yetits contentis ignoredandtheline getsskipped.Otherwisethereadnumberswill overwrite
the contentsof thespeci edvariables.

Notethata'fget' commandhatdoesnotruninto anunexpectedendof le setsthevalueof res[0]to zero!
Example:fget1, r[2],i[2]

2.20 fopen

fopen<number> < le > [,f"append" j "overwrite" g]

This commandallows the userto opena le for readingandwriting usingthe commandsfget' and'fput’. iThe rst
argumentis thenumberof theio_stream.Youcanopenseveral les atonce theexactvaluedepend®nthevalueof the
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variableMAC_MAX_IO in le "macro.inc". The secondargumentis the le name.Thedefaultis thatexisting les
will be overwrittenif 'fput' is used.Alternatively onecanappenddatato a le by specifyingthe optionalparameter
"append".

2.21 fput

fput <number> <pl> ,<p2>,..

This commandallows oneto write datato the le thathadbeenopenedy ‘fopen <numbepr'. Theparameters: pi>
caneitherbevariablesandexpression®r simpletext enclosedn singlequotes.If no parameteraregiven,anempty
line is written.

Examples: fput 1, i[1],sqrt(1.0+i[1]*0.01)
fput 1, 'Current value of i[1] : i[1]

2.22 fsub

fsub< numbep ,[<left> ,<right>]
The commandallows you to limit the string from which 'fget' readsthe datafrom le <numbepr . Datawill only
be readcollumns< left> to <right>. If both parametersare missing,the full input stringis read. If the parameter
<right> is setto "-1", the string is readfrom <left> all the way to the end of the input string, independenbf its
length.
Thedefaultvaluesat programstartarel1,-1for all input channels.
Examples:

Input line: "A text string 20.0 30.0"

fsub 14,24
fget  r[1],r[2]

2.23 functions

Thefollowing intrinsic functionsexist:

asin(<arg>)

]
acos(<arg>) !
atan(<arg>) !
asind(<arg>) ! Result in degrees
acosd(<arg>) ! Result in degrees
atand(<arg>) ! Result in degrees
sin(<arg>) !
cos(<arg>) !
tan(<arg>) !
sind(<arg>) I Argument in degrees
cosd(<arg>) I Argument in degrees
tand(<arg>) I Argument in degrees
sinh(<arg>) I Hyperbolic functions
cosh(<arg>) !
tanh(<arg>) !
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sqrt(<arg>) ! Square root of <arg>

exp(<arg>) I exponential (base e)

In(<arg>) ! natural logarithm of <arg>

abs(<arg>) ! Absolute value of <arg>

mod(<argl>,<arg2>) ! Modulo <argl> of <arg2>, real arguments

max(<argl>,<arg2>) I Maximum of <argl> and <arg2>

min(<argl>,<arg2>) I Minimum of <argl> and <arg2>

int(<arg>) I Convert argument to integer

nint(<arg>) ! Convert argument to nearest integer

frac(<arg>) I Returns fractional part of <arg>

ran(<arg>) ! Returns uniformly distributed pseudo
random value O0<=r < 1.

Theargumentdo ary of thesefunctionsareary arithmeticexpression.

2.24 help

help [< command> [, <subcommand-] ]

The'help' commands usedto displayon-line help messagesThey areshortnoteson the command< commanc .
Thecommandmaybeabbreiated.If theabbreiationis notunique,only the rst helptopicthatmatcheshecommand

is listed.

The rst line of the help text givesthe syntaxof the commandthatis explainedin the following lines. For a few
commandshe syntaxline is repeatedor differentsetof possibleparameters.
After thetext is displayedyou arein the HELP sublesel of PROG andtherearethefollowing commandgpossible:

Display help for <command> of current level.
. : Go up one help level.
e : Prints list of help entries

<RETURN> : Exit help sublevel.

<command> : help

of the current level.

2.25 if

Theif-control structuretakesthefollowing form:
if ( <logical expression>
<conditional commands>
[elseif ( <logical expression>)
<conditional commands>]
[else
<conditional
endif

) then

then

commands>]

Thelogical expressionsnay containnumericalcomparisonsvith syntax:

<arithmetic expression>  <operator>  <arithmetic comparison>
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Thefollowing operatorsareallowed:

At ! less than

le. I less or equal
.gt. | greater than
.ge. | greater or equal
.eq. I equal

.ne. ! not equal

Thelogical expressionsnay alsocontainstringcomparisonsvith syntax:

'<stringl>' <operator>  '<string2>'

Both stringsMUST beenclosedy singleapostrophes Theoperatorsarethe sameasthosefor the numericexpres-
sions,lexical comparisongreusedto evaluatethe comparisonsless"and"greater".
Logical expressiong€anbe combinedby logical operators:

.not.
.and.
.XOr.
.or.

negation of the following expression
logical and
logical exclusive or

]
1
!
! logical or

Logical operationsnaybenestedandgroupedby braclets"(" and™)".

2.26 learn

learn [< hame> ]

StartsalearnsequenceAll following commandsresavedastypedin le <name> . defaultsto "< prog>.mac".==>
lend nishesthelearnsequence.

2.27 lend

lend
Finisheghelearnsequencstartecby ==> learn.

2.28 set

set< command>,..

This commandallows to altervariousprogramindependensetting.Allowedvaluesfor < command are:

PDFFIT 1.2 Page28



CHAPTER 2. GENERAL COMMANDS Commandreference

2.28.1 prompt

setprompt, f "on" j"off" j"r edirect"g,[f "on" j"off" j" le" ¢],['save"
setprompt, "old"

First parametesetsthe statusof the PROG prompt. Thedefaultis "on", i.e. PROG promptsfor the next commandoy
writing "discus> " (in caseyou run DISCUS..). You canturn this promptoff. Thisis useful,if you arerunninga
long macroanddo not wantto getall the promptswritten into the output. By usingthis optionyou canconsiderably
shortenthe outputwritten by PROG into aredirectedog le. If you areusingPROG ona UNIX platform,you can
startthe programwith redirectednput by thecommand:

"prog < inputfile"

By default, PROG will write theprompt"discus>" into theoutput le, expectingaRETURNfrom thekeyboard.Very
long linesin the output le will result. To avoid this situationinsertthe line "set output,redirect'as rst line in the
input le to forcediscusto echothelinesfrom le input le.

This secondparametegllows the userto assignwherethe text outputof the programshouldgo: "on" printson the
screen;'off" will resultin nooutputand" le" will sazetheoutputto a le progname.lode.g.discus.logn DISCUS).
Note thatthe outputof the commandsecho’ and'eval' will alwaysappearmn the screen.The lastparameteanllows
onto save the currentpromptandoutputsettings.

The parametetold” allow the userto andrestorethe settingof the promptandoutput. This cane.g. be usedto turn
the promptoff in amacroandthenrestorethe original settingafterthe macrois executed.

2.28.2 error

seterror , f"cont" j"exit" g

Setstheerrorstatus.

"cont” PROGreturns  the normal prompt after the display of the error
message. You can continue the input of commands.

"exit" PROGterminates after the display of the error message.

This option is wuseful if you run PROGIn the batch mode of your
operating system. Instead of continuing with a faulty  calculation
PROGstops and you can immediately check the error.

2.28.3 debug

setdebug, f"on" j "off" g
This commandallws the userto enablevariousDEBUG outputs...

2.29 stop

stop

This commands active only while readingfrom amacro le orin interactve modeinsidea block structure(do-loops
and/orif's).

Thecurrentmacro le is interuptedandyou cantype commandssin the normalinput mode.You canusethewhole
rangeof PROG commandsincludingthe'@' macrocommand.The 'stop' commandsprovidesa convenientmode
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to delug a macroby settinga breakpoint at which you cancheckthe value of variablesor setnew values,run an

additionalmacroetc.

To continueexecutionof the macroor to continuewith the normalPROG mode,usethe==> 'continue' command.

If includedin a block structurestatemen{do-loopsand/orif's) in both, macroandinteractve mode,the program
continuesreadingall statementshatbelongto theblock structure During executionof the structure PROG interupts
thisexecutionif it encounters'stop' command.You canissueary PROG commandxceptfurtherdoor if commands.
To continueexecutionof the structureor to continuewith the normalPROG mode,usethe==> ‘continue' command.

2.30 system

system< com>
system|[ "string%dstring"”, <integer expressior ]
system[ "string%fstring”, < oat expressior ]

Executeghe singleshellcommand< conmre . If the commandstringis enclosedn
formatspeci ers"%d" "%f" which arethensubstitutedyy the correspondingalues.
Examplei[0]=10 system''ls %d.*"
Thiswouldlist all les called10.*

, you canplaceintegerandreal

2.31 wait

wait [f"r eturn” j "input" [,<prompt>] ]

This commandwaits for user input. Without a parameteror with "return”, the program waits for a simple
<RETURN>. If the rst parameteis "input”, the programexpectsthe userto enterone or more real numbersor
expressionsTheoptional< prompt canbeusedto askthe userto inputthe expressionsThisis especiallyhelpful if
the prompthasbeenturnedof by ==> setprompt,of. The numberof expressionentereddy the useris storedin the
variableres[O]andtheresultsof the expressionsn resi].

This commandallows to write interactve macrosdemomacrosandtutorials.

2.32 errors

Theprogramhasbeenwritten suchthatit shouldhandlealmostary typing errorwhengiving commandsndhopefully
all errorsthatresultfrom calculationwith erroneouslata. Whenanerroris foundanerrormessagés displayedthat
shouldgetyou backontrack. Seethemanualfor acompletdist of errormessagedn this partwe referto theprogram
you areusingasDISCUSfor corvenience.

Theerrormessagesoncerninghe useof the commandanguagearegroupedn thefollowing cateyories:

COMM Command language errors
FORT Fortran interpreter errors
1/0 Errors  regarding input/output
MACR Errors related to macros
MATH General mathematical errors

Eacherrormessagés displayedogethemwith the correspondingateyory < ccce> andthe errornumber< numis> in
theform:
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****CCCC****message *kkk numb *kkk

In the default modeDISCUS returnsthe standardpromptandyou can continuethe executionfrom this point. You
cansetthe error statusto "exit" by the ==>"set' command.In this caseDISCUSterminatedf anerroris detected.
This optionis usefulto terminatea faulty sequencef commandsvhenrunningDISCUSin the batchmodeof your
operatingsystem.

2.32.1 comm

CommandanguageerrorsThesemessagedescribéillegal usageof the commandanguagesuchasunknavn com-
mandsjmpropernumbersf parameters.

Error : -1: DISCUSdirectorynotde ned
TheenvironmentvariableDISCUS_DIRwasnot de ned. Checkthe chapteron installationfor your platformfor the
appropriatade nition.

Error: -5: Errorin operatingsystemcommand
The operatingsystem/shelteturnedan errormessageCheckthe appropriatesystemmanualgor detalils.

Error : -6: Missingor wrongparametergor command
Eitherthe commandnheedsmoreparametershanwere provided, or the parametersreincorrect. Checkthe number
andtypeof parametersls the sequencef numericalandcharacteparametersorrect?

Error: -8: Unknovn command
The commandinterpreterreadan unknovn command. Checkthe spelling of the commandor check,whetherthis
commands allowedatthe currentsublesel.

Error: -11: Errorin subroutine
More or lessa systemerror messagegnorethis message.

Error: -17: Toomary parameters
More parametersiave beenprovided thanarerequiredby the command.Checkthe number andtype of parameters
supplied,or the occurrenceof additional’,".

2.32.2 fort

FortraninterpretererrorsThesemessagedescribesrroneousnathematicatalculationsandimproperusageof control
structuregdo,if, ...).

Error : -1: NonnumericaParameterén expression
The interpreterfound a nonnumericabktring wherea numberis expected. If anintrinsic function or a variablewas
intended checkfor missingparentheses.

Error: -2: Unknawvn Variable

The expressiorcontainsa referenceo anunknavn variable. Checkthe spellingof the variable. Chapter3.7.10of the
manualandthe help entry "variables"containsa list of allowed variables.Checkwhetherthe variableis a read-only
variableand was usedon the left side of an expression. Someof the variablesassociatedvith microdomainsare
read-onlydependingf the circumstances!
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Error : -3: Unknown intrinsic function

The expressioncontainsa referenceto an unknowvn intrinsic function. Checkthe spelling of the function. Chapter
3.7.40f the generalpartin the manualandthe help entry "functions' containa completelist of the allowed intrinsic
functions.

Error : -4: Divisionby zero'
An attemptwasmadeto divide by zero.Checkthe valueof theargumentandcorrectthe algorithmthatcalculateghe
argument.

Error: -5: Squarerootof negative number
An attemptwasmadeto calculatethe squareroot of a negative argument.Checkthevalueof theargumentandcorrect
thealgorithmthatcalculategsheargument.

Error: -6: Missingor wrongParametergor command
Eitherthefunctionor variablereferencedheedsnoreparametershanwereprovided, or the parameterareincorrect.
Checkthenumberandtype of parametersls the sequencef numericalandcharacteparametersorrect?

Error : -7: Argumentfor asin,acogreaterl
An attemptwasmadeto calculateasinor acoswith anargumentgreaterthanl. Checkthevalueof theagumentand
correctthealgorithmthatcalculategshe algument.

Error : -8: Index outsidearraylimits
Theindex suppliedfor the variableis outsidethe limits of this variable.Checkthe generalpartfor the dimensionof
thevariables.

Error : -9: Numberof bracletsis not matching
Thenumberof openingandclosingbraclets"[" and"]" doesnotmatchor is illegally nestedwith parenthesey{", ")"
or otheroperatorsCheckthe stringusedin the expressiorandcorrectit following the FORTRAN rules.

Error: -10: Index for arrayelemenis missing
You have useda string like "i[]", wherethe openingandclosingbracletsdo not containary expression.Checkthe
stringusedin the expressiorandcorrectit following the FORTRAN rules.

Error : -11: Numberof parentheseis not matching
Thenumberof openingandclosingparenthese{" and")" doesnotmatchor is illegally nestedwith braclets"[", "]"
or otheroperatorsCheckthe stringusedin the expressiorandcorrectit following the FORTRAN rules.

Error: -12: Expressiorbetween() is missing
You have useda stringlike ()", wherethe openingandclosingparentheseq" and")" do not containary expression.
Checkthe stringusedin the expressiorandcorrectit following the FORTRAN rules.

Error: -13: Wrongnumberof indizesfor array
The numberof indicesgiven for the enteredparameteilis wrong. Checkthe help entry 'variables'for the proper
numberof indices.

Error: -14: Index of DO-loopcounteris missing
Heretheindex for theloop counterof ado-loopis missing.Checktheonlinehelpfor the correctsyntaxof suchloops.

PDFFIT 1.2 Page32



CHAPTER 2. GENERAL COMMANDS Commandreference

Error : -15: Toomary commands

The programstoresall commandsawithin a control block in an array The maximumnumberof commandghat
canbe storedin this arrayis given by the parameteMAXCOM in le "doloop.inc". The macroor run usedmore
commandshancurrentlyallowed by this parameterRewrite the macroor list of commandsuchthatlesscommands
aresufcient, or changehevalueof the parameteandrecompilethe program.

Error : -16: Toodeeplyleveled(do,if) construction

The programstoresall commandswithin a controlblockin anarray The maximumnumberof levelsfor this arrayis
givenby the parameteMAXLEV in le "doloop.inc". The macroor run usedmorelevelsthancurrentlyallowed by
this parameterRewrite the macroor list of commandsuchthatlesslevelsaresufcient, or changethe valueof the
parameteandrecompilethe program.

Error: -18: Unresohablecondition
An error occurredwhile trying to calculatethe value of an arithmeticor logical expression.Checkthatthereis no
illegal operatior/(division by zero.../ notyping errors,all parentheseareproperlymatched.

Error: -19: lllegal nestingof controlcommands

Do loops and/orif constructionshave beennestedwith overlappingsegments,missingenddoor endif statements
or similar causes.Checkfor spelling errorson the control statementsand that eachcontrol statementis properly
terminatecdby a corresponding@nddoor endif statementhatis not enclosedvithin anothercontrolblock.

Error: -20: llligal agumentfor In(x) function
Theargumentor theln mustbepositiv, largerthanzero.Checkthevalueof theargumentor thevalueof theexpression
thatsenesasargument

Error : -28: Toodeeplyleveledbreakcommand
lllegal useof the breakcommand.The parameteon the breakcommandsignalshow mary block structurdlevelsare
to beexited. Checkthe valueof this parametewith regardto the nestingof do-loopsandif-blocks.

2.32.3 ilo
Errorsrelatedto input/ outputAn erroroccuredwhile attemptingto read/writefrom a le

Error: -1: File doesnotexist
DISCUScouldnot nd the le. Checkthespellingandthe path.

Error : -2: Erroropeningle
DISCUScouldnotopena le. The le mightbein useby anothemprocess.

Error: -3: Errorreadingle
An erroroccurredwhile DISCUSwasreadinga le. Checkwhetherthecontentsof the le is correct.

Error: -4: File alreadyexists
An attemptwasmadeto overwriteanexisting le. Renameor deletethe le in question.

Error : -5: Nosuchentryin onlinehelp

You have tried to obtainhelpfor a stringthatdoesnot have a matchingentryin the help le.

Checkthe spellingof the string. Are you at theright sublevel? Usethe'?" commando geta listing of availablehelp
entries.
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Error : -6: Unexpectedendof le
DISCUShasencounteredhe endof a le, but is still expectingdata. Checkthe le(s) involved,to seewhetherthe
dataarecompleteor whethererroneouslataarepresent.

Error: -7: Learningsequencelreadyin progress
You have tried to starta learningsequencdy ==>"learn’ without closing the active learningsequence.Closethe
currentlearningsequencéy ==> 'lend' beforestartingto recorda new macro.

Error: -8: Nothinglearned nomacrowritten
You did not type ary commandssincethe ==>'learn' command.No commandsare written to the macro le. You
needto give atleastonecommandbeforeclosingalearnsequence.

Error : -9: Errorreadinguserinput
An erroroccuredwhile readingthe lastinput. Doesthe string containarny charactersvherea numbetis expected,or
ary controlor escapesequences.

Error: -10: 10 streamalreadyopen
Thecommandfopen' wasissuedwhile therewasalreadya le open.Closethecurrentlyopen le with 'fclose'.

Error: -11: No IO streamopento close
Thecommandfclose' wasissued put thereis no open le.

Error: -12: Errorwriting to le
An erroroccuredwvhenreadinga le with 'fget'. Checkthe le for nonnumericalaluesandcheckthatthe numberof
columnsis equalor largerthanthe numberof agumentsof fget'.

2.32.4 macro

Errorsrelatedto macroThesemessagedescribesituationghatresultfrom missingmacro les, missingmacroparam-
eters...

Error : -1: Toomary macroparametergiven
Thenumberof parametergivenonthemacrocommandine is higherthanallowedin yourinstallation. Themaximum
numberof parameterallowedis de ned by theparameteMAC_MAX_PARA in the le macro.inc.Checkthemacro

commandine for ary additional”"," or rewrite the macroto uselessparametersif necessaradjustthe valueof the
parameteMAC_MAX_PARA andrecompilethe program.

Error: -12: Macronotfound
The le givenonthe @< name> commandioesnot exist. Checkthe spellingof < hame> andthepath.

Error: -13: Macro lename is missingonthecommandine
Thecommand@' to executea macrowascalledwithoutany macro le name.The le namemuststartimmediatly
afterthe"@". Checkthe'@' commandor completenesandblanksafterthe"@".

Error : -35: Toodeeplyleveledmacros

The maximum level at which macros may be nestedis dened in the le macro.incin the parameter
MAC_MAX_LEVEL. Checkthe nestingof macro le for the level of nestingor possiblerecursie nestingwith-

out propertermination.Rewrite themacrogo uselessnesting or changehevalueof the parameteandrecompilethe

program.
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Error: -36: UnexpectedEOFin macro le

WhenDISCUS nds a'@' commandinsidea macro, it storesthe currentmacroname,the line numberinsidethe
currentmacroandclosesthe currentmacro le. After completionof the new macro,the previous macrois readagain
up to the positionstored. The error messagés displayedwhenanendof le is foundbeforethe positionis reached.
Checkwhetherthemacro le wasdamagedor accidentallydeletedduring executionof the nestedmacro.

Error : -41: Not enoughmacroparametergiven
DISCUS read a parametemumberinside a macro le thatis higherthanthe numberof parametergiven on the
commandine of the macro. Checkthe parametersnsidethe macrofor correctnumberingandspelling. Checkthe

numberof parametersuppliedon the commandandcheckwhetherary "," is missingbetweerparameters.

2.32.5 math

Errorsfrom generausageof mathematicatreatments

Singular Matrix

DISCUS/KUPLQ tried to calculatethe inverseof a matrix thatis singular Readinga cell le: Are your lattice
constantsn error, i.e. alengthof zero,anangleof 0 or 180degrees? Microdomainsls the matrix of the basevectors
correct?

PDFFIT 1.2 Page35



