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1 datatool-base.sty

This package provides all the basic commands needed by various packages in the datatool
bundle.

\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{datatool-base}[2017/11/12 v2.29 (NLCT)]

Required packages:
\RequirePackage{etoolbox}
\RequirePackage{amsmath}
\RequirePackage{xkeyval}
\RequirePackage{xfor}
\RequirePackage{ifthen}

Version of required that fixes \su@IfSubStringInString

\RequirePackage{substr}[2009/10/20]

1.1 Package Options

Define key for package option verbose. (This also switches the fp messages on/off if datatool-
fp used.) This boolean may already have been defined if datatool has been loaded.
\ifundef{\ifdtlverbose}
{
\define@boolkey{datatool-base.sty}[dtl] {verbose} [truel{}
Yh
{3

Determine whether to use fp or pgfmath for the arithmetic commands. The default is to use
fp.
\define@choicekey{datatool-base.sty}t{math} [\val\nr]{fp,pgfmath}{/
\renewcommand*\@dtl@mathprocessor{#1}%

3

Enable UTF-8 support in comparison handlers. This is still a bit experimental, so it needs to
be explicitly switched on.
\define@boolkey{datatool-base.sty}[@dt1@] {utf8} [true]{}
\ifdef\UTFviii@two@octets
{\booltrue{@dtl@ut£f8}}/
{\boolfalse{@dt1lQutf8}}

\newcommand*{\dtlenableUTFviii}{\booltrue{@dtl@utf8}}



1disableUTFviii
\newcommand*{\dtldisableUTFviii}{\boolfalse{@dtl@utf8}}

l@mathprocessor

\providecommand*{\@dtl@mathprocessor}{fp}

Process options:

\ProcessOptionsX

Load package dealing with numerical processes:
\RequirePackage{datatool-\@dtl@mathprocessor}

1.2 Utilities

\dtl@message | \dt1l@message{(message string)’}

Displays message only if the verbose option is set.

\newcommand*{\dt1l@message} [1]1{%
\ifdtlverbose\typeout{#1}\fi
}

\@dtl@toks
\newtoks\@dtl1l@toks

\@dtl@tmpcount Define temporary count register
\newcount\@dtl@tmpcount

\dtl@tmplength Define temporary length register:
\newlength\dt1l@tmplength

\dtleifsingle | \dtl@ifsingle{({arg)}{(true part)}{({false part)}

If there is only one object in {(arg) (without expansion) do {true part), otherwise do false part.

\newcommand{\dt1l@ifsingle} [3]{%
\def\@dtl@arg{#11}/
\ifdefempty{\@dtl@arg}’

{h
#3J,
Y
{4
\@dtl@ifsingle#1\@nil{#2}{#3}%
Y



\@dtl@ifsingle

\def\@dtlQ@ifsingle#1#2\0nil#3#4{/,
\def\dt1l@sgQarg{#2}%
\ifdefempty{\dtl@sgarg}’,

{k
#3%
Yh
%
#47,
Yh
}

singleorUTFviii As above but also checks for UTF8.

\newcommand{\dt1Q@ifsingleorUTFviii}[3]{%
\ifbool{@dtl@utf8}
{h
\def\@dtl@arg{#1}Y
\ifdefempty{\@dtl@argl}’
%
#3%
Y
{h
\expandafter\dtl@if@two@octets#l\relax\relax\dtl@end@if@twoRoctets
{h
\dtlQgetfirstQUTFviii#1\@nil\end@dtl@getfirst@UTFviii
\ifdefempty\dtl@rest{#2}{#3}%
Y
{%
\@dtl@ifsingle#1\@nil{#2}{#3}%
%
/A
Y
{h
\dtl@ifsingle{#1}{#2}{#3}%
%
Yh

ifintopenbetween | \dtlifintopenbetween{(num)}{{(min)}I{{maz)}{(true part)}{(false part)}

If we're dealing with integers it’s more efficient to use TgX’s \ifnum.
\newcommand{\dtlifintopenbetween} [5]{%
\ifnum#1>#2\relax
Greater than minimum value. Is it less than the maximum?

\ifnum#i1<#3\relax
#4Y%
\else



#5%
\fi
\else
#5%,
\fi

intclosedbetween | \dtlifintclosedbetween{{(num)}{(min)}{(maz)}I{(true part)}{(false part)}

If we're dealing with integers it’s more efficient to use TgX’s \ifnum.

\newcommand{\dtlifintclosedbetween} [5]{/
\dtlifintopenbetween{#1}{#2}{#3}{#41}/,
{h
Check end points.

\ifnum#1=#2\relax
#4Y,
\else
\ifnum#1=#3\relax
#47,
\else
#5%
\fi
\fi
o
}

ng@collect@ody Need longversionsof’s\collect@body. These macros are adapted from the macros defined
by amsmath.

\long\def\long@collect@body#1{%
\@envbody{\@xp#1\@xp{\the\@envbody}}%
\edef\process@envbody{\the\@envbody\@nx\end{\Q@currenvir}}y,
\@envbody\@emptytoks \def\begin@stack{b}’

\begingroup
\@xp\let\csname\Qcurrenvir\endcsname\long@collect@@body
\edef\process@envbody{\@xp\@nx\csname\@currenvir\endcsnamel}
\process@envbody

}

g@addto@envbody Adapted from ’s \addto@envbody

\long\def\long@addto@envbody#1{%
\toks@{#1}%
\edef\@dt1@tmp{\the\Q@envbody\the\toks@}/,
\global\@envbody\@xp{\@dt1Qtmpl}}

}



g@collect@@body Adapted from’s \collect@body

\long\def\long@collect@@body#1\end#2{%
\protected@edef\begin@stack{%
\long@push@begins#1\begin\end \@xp\@gobble\begin@stack
/A
\ifx\@empty\begin@stack
\endgroup
\@checkend{#2}/,
\long@addto@envbody{#11}V
\else
\long@addto@envbody{#1\end{#2}}
\fi
\process@envbody

}

ong@push@begins Adapted from ’s \push@begins

\long\def\long@push@begins#1\begin#2{}
\ifx\end#2\else b\@xp\long@push@begins\fi
}

1.2.1 General List Utilities

\DTLifinlist | \DTLifinlist{(element)}{(list)}{(true part)}{(false part)}

If (element) is contained in the comma-separated list given by (list), then do (true part) oth-
erwise do false part. (Does a one level expansion on (list), but no expansion on (element).)

\newcommand*{\DTLifinlist}[4]1{%
\def\@dtl@doifinlist##1,#1,##2\end@dtl@doifinlist{%
\def\@before{##1}
\def\Q@after{##2}
o
\expandafter\@dtl@doifinlist\expandafter,#2,#1,\0nil
\end@dtl@doifinlist
\ifx\@after\@nnil
% not found
#49,
\else
% found
#3%
\fi
}

Lnumitemsinlist \DTLnumitemsinlist{{list)}{{cmd)}

Counts number of non-empty elements in list and stores result in control sequence {cmd).
\newcommand*{\DTLnumitemsinlist} [2]{%



\dtl@choplast

\@dtl@tmpcount=0\relax
\@for\@dtl@element:=#1\do{/
\ifdefempty{\@dtl@elementl}%
{3%
{\advance\@dtl@tmpcount by 1\relax}/,
A
\edef#2{\number\@dtl@tmpcountl}y,

\dtl@choplast{(list)}I{(rest)}{(last)}

Chops the last element off a comma separated list, putting the last element in the control
sequence (last) and putting the rest in the control sequence (rest). The control sequence
(list) is unchanged. If the list is empty, both (last) and (rest) will be empty.
\newcommand*{\dt1l@choplast} [3]{%
Set (rest) to empty:
\let#2\Q@empty
Set (last) to empty:
\let#3\Qempty
Iterate through (list):
\@for\@dtl@element :=#1\do{%
\ifdefempty{#3}%
%
First iteration, don’t set (rest).
Y
%
\ifdefempty{#2}/,
{%

Second iteration, set (rest) to (last) (which is currently set to the previous value:
\expandafter\toks@\expandafter{#31}}

\edef#2{{\the\toks@}}V
i
%

Subsequent iterations, set (rest) to (rest),(last) ({last) is currently set to the previous value):
\expandafter\toks@\expandafter{#31}}
\expandafter\@dtl@toks\expandafter{#2}%
\edef#2{\the\@dt1l@toks,{\the\toks@}}Y%

Y
Y
Now set (last) to current element.
\let#3=\0@dt1l@element?,
i
}



\dtl@chopfirst

\dtl@sortlist

\dtl@insertinto

\dtl@chopfirst{(list)H(first)}I{(rest)}

Chops first element off (list) and store in (first). The remainder of the list is stored in (rest).
((list) remains unchanged.)
\newcommand*{\dt1l@chopfirst}[3]{/
\let#2=\@empty
\let#3=\Q@empty
\@for\@dtl@element :=#1\do{’,
\let#2=\@dtl@element
\@endfortrue
Y
\if@endfor
\let#3=\@forremainder
\fi
\@endforfalse
}

I made a bit of a blunder here. \dt1@sortlist was supposed to work with commands like
\dtlcompare, but those commands require three arguments, the first being the register in
which to store the result. This contradicts the requirements of \dt1@sortlist. The “bug fix”
in v2.26 fixed it to work with commands like \dt1compare, but that broke the documented
design (which breaks the glossaries package). The other problem is that \dt1@insertinto
actually sorts in the reverse order. So v2.27 undoes the change from v2.26 to ensure back-
ward compatibility and provides an alternative user-level command \dltsortlist, that’s
designed to work with the three-argument handler commands like \dt1compare.

\dtl@sortlist{(list)}{{criteria cmd)}

Performs an insertion sort on (list), where (criteria cmd) is a macro which takes two argu-
ments (a) and (b). {criteria cmd) must set the count register \dt1@sortresult to either —1
({b) less than (a)), 0 ({a) is equal to (b)) or 1 ({b) is greater than (a).)

\newcommand{\dtl@sortlist} [2]{%

\def\@dtl@sortedlist{}%

\@for\@dtl@currentrow:=#1\do{%

\expandafter\dtl@insertinto\expandafter

{\@dtl@currentrow}{\@dtl@sortedlist}{#2}%

\@endforfalsely,

\let#1=\@dtl@sortedlist

}

\dtl@insertinto{{element)}{(sorted-list)}{{criteria cmd)}




Inserts (element) into the sorted list (sorted-list) according to the criteria given by (criteria
cmd) (see above.)

\newcommand{\dtl@insertinto}[3]{%
\def\@dtl@newsortedlist{}%
\@dtl@insertdonefalse
\@for\dtl@srtelement :=#2\do{%

\if@dtl@insertdone
\expandafter\toks@\expandafter{\dtl@srtelementl}/
\edef\@dtl@newstuff{{\the\toks@}}%

\else

\expandafter#3\expandafter{\dtl@srtelement}{#11}/

\ifnum\dtl@sortresult<O\relax
\expandafter\toks@\expandafter{\dtl@srtelementl}
\@dt1Qtoks{#1}%
\edef\@dtl@newstuff{{\the\@dtl@toks},{\the\toks@}}%
\@dtl@insertdonetrue

\else
\expandafter\toks@\expandafter{\dtl@srtelementl}
\edef\@dtl@newstuff{{\the\toks@}}/

\fi

\fi

\ifdefempty{\@dtl@newsortedlist}/,

%
\expandafter\toks@\expandafter{\Q@dtl@newstuff}y,
\edef\@dtl@newsortedlist{\the\toks@l}/,

Yh

{%

\expandafter\toks@\expandafter{\@dtlCnewsortedlist}/,

\expandafter\@dtl@toks\expandafter{\@dtl@newstuffl}y

\edef\@dtl@newsortedlist{\the\toks@, \the\@dtl@toks}Y

Yh

\@endforfalse

%
\ifdefempty{\@dtl@newsortedlistl}’
{%
\@dtl@toks{#1}%
\edef\@dtl@newsortedlist{{\the\@dt1l@toks}}/
%
{%

\if@dtl@insertdone

\else

\expandafter\toks@\expandafter{\@dtl@newsortedlist}/,

\@dtletoks{#1}%

\edef\@dtlOGnewsortedlist{\the\toks@,{\the\@dtl@toks}}%

\fi

Y
\global\let#2=\@dtl@newsortedlist



\dtlsortlist | \dtlsortlist{(lzst)}{(criteria cmd)}

As\dtl@sortlist but the (criteria) command must take three arguments.

\newcommand{\dtlsortlist}[2]{%

\def\@dtl@sortedlist{}%

\@for\@dtl@currentrow:=#1\do{%

\expandafter\dtlinsertinto\expandafter
{\@dtl@currentrow}{\@dtl@sortedlist}{#2}%

\@endforfalsel}

\let#1=\@dtl@sortedlist

}

\dtlinsertinto | \dtlinsertinto{({element)}{(sorted-list)}{(criteria cmd)}

Inserts (element) into the sorted list (sorted-list) according to the criteria given by (criteria
cmd), which should be a command that takes three arguments {{reg)}{(A)}{(B)}, where
(reg) is a count register in which to store the result, (A) is the first element and (B) is the
second element to compare.

\newcommand{\dtlinsertinto} [3]{%
\def\@dtl@newsortedlist{}%
\@dtl@insertdonefalse
\@for\dtl@srtelement :=#2\do{%
\expandafter\DTLifSubString\expandafter{\dtl@srtelement}{,}
{%
\expandafter\toks@\expandafter{\dtl@srtelement}/,
\edef\dtl@srtelement{{\the\toks@}}/
Y
{%
}
\if@dtl@insertdone
\let\@dtl@newstuff\dtl@srtelement
\else
\expandafter#3\expandafter\dtl@sortresult
\expandafter{\dtl@srtelement}{#1}%
\ifnum\dtl@sortresult>0\relax
\DTLifSubString{#13}{,}%
%
\@dt10toks{{#1}}%
%
{%
\@dtl@toks{#1}%
%
\expandafter\toks@\expandafter{\dtl@srtelementl}
\edef\@dtl@newstuff{\the\@dtl@toks, \the\toks@}/

10



\@dtl@insertdonetrue
\else
\expandafter\toks@\expandafter{\dtl@srtelementl}
\edef\@dtl@newstuff{{\the\toks@}1}/,
\let\@dtl@newstuff\dtl@srtelement
\fi
\fi
\ifdefempty{\@dtl@newsortedlistl}/,
{%
\expandafter\toks@\expandafter{\@dtl@newstuff}’
\edef\@dtl@newsortedlist{\the\toks@}’
Y
{%
\expandafter\toks@\expandafter{\@dtlOnewsortedlistl}y,
\expandafter\@dtl@toks\expandafter{\@dtl@newstuffl}y
\edef\@dtl@newsortedlist{\the\toks@,\the\@dt1l@toks}’
/A
\@endforfalse
%
\ifdefempty{\@dtl@newsortedlistl}’
{%
\DTLifSubString{#13}{,}%
{%
\odt1letoks{{#1}}%
Y
%
\@dtletoks{#1}%
/A
\edef\@dtl@newsortedlist{\the\@dt1l@toks}%
%
{%
\if@dtl@insertdone
\else
\DTLifSubString{#1}{,}%
{%
\edtl@toks{{#1}}/
%
%
\@dt1Qtoks{#1}
%
\expandafter\toks@\expandafter{\@dtlOnewsortedlist}y,
\edef\@dtl@newsortedlist{\the\toks@, \the\@dt1l@toks}
\fi
%
\global\let#2=\@dtl@newsortedlist

11



\edtlinsertinto

@dtl@insertdone

\dtl@sortresult

TLlistformatsep

istformatoxford

\DTLandname

stformatlastsep

Llistformatitem

matlist@handler

\edtlinsertinto{{element)}{(sorted-list)}{{criteria cmd)}

First expands (element) before inserting into the list.

\newcommand*{\edtlinsertinto}[3]{%
\protected@edef\dtl@srtelement{#1}%
\expandafter\dtlinsertinto\expandafter{\dtl@srtelement}{#2}{#3}%

}

Define conditional to indicate whether the new entry has been inserted into the sorted list.
\newif\if@dtl@insertdone

Define \dt1@sortresult to be set by comparison macro.

\newcount\dtl@sortresult

This next command is based on the list iteration exercise given athttp: //www.dickimaw-books.
com/latex/admin/html/foreachtips.shtml#oxfordcomma It’s designed to formata comma-
separated list using \DTL1istformatsep between each item except for the last. The sep-
arator for the last pair is \DTLlistformatlastsep if the list only contains two items or
\DTLlistformatoxford\DTLlistformatlastsep if the list contains three or more items.

Each item is formatted according to \DTL1istformatitem.

\newcommand*{\DTL1listformatsep}{, }

\newcommand*{\DTLlistformatoxford}{}

\ifdef\andname
{\newcommand*{\DTLandname}{\andname}}
{\newcommand*{\DTLandname}{\&}}

\newcommand*{\DTLlistformatlastsep}{ \DTLandname\space}

\newcommand*{\DTLlistformatitem} [1]{#1}

\newcommand*{\@dt1l@formatlist@handler}[1]{%
\@dtl@formatlist@itemsep
\@dtl@formatlist@lastitem
\renewcommand{\@dt1l@formatlist@lastitem}{%
\renewcommand{\@dt1l@formatlist@itemsep}{%
\DTLlistformatsep
\renewcommand*{\@dt1l@formatlist@prelastitemsep}{’

12
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\DTLlistformatoxford}}%
\renewcommand{\@dt1l@formatlist@prelastitem}{’,
\@dtl@formatlist@prelastitemsep
\DTLlistformatlastsepl}/
\DTLlistformatitem{#1}%
A
Yh

\DTLformatlist Formats the comma-separated list supplied in its argument. The unstarred version adds
grouping.
\newrobustcmd*{\DTLformatlist}{%
\@ifstar{\s@dtlformatlist}{\@dtlformatlist}/,
}

s@dtlformatlist Starred version of \DTLformatlist doesn’t add grouping.

\newcommand*{\s@dtlformatlist}[1]{%
\def\@dtl@formatlist@itemsep{l}/
\def\@dtl@formatlist@lastitem{}%
\def\@dtl@formatlist@prelastitem{}%
\def\@dtl@formatlist@prelastitemsep{}%
\@for\@dtl@formatlist@item:=#1\do{%
\expandafter\@dtl@formatlist@handler\expandafter{\@dtl@formatlist@item},
Y
\@dtl@formatlist@prelastitem\@dtl@formatlist@lastitem
}

\@dtlformatlist Unstarred version of \DTLformatlist adds grouping.
\newcommand*{\@dtlformatlist}[1]{{\s@dtlformatlist{#1}}}

1.2.2 General Token Utilities

ks@gput@right@cx | \dt1l@toksQgput@rightQcx{(toks name)}{(stuff)}

Globally appends stuff to token register \(toks name)

\newcommand{\@dt1@toks@gput@right@cx} [2]{%
\def\@dt1l@toks@name{#11}7
\edef\@dtl@stuff{#2}/
\global\csname\@dt1l@toks@name\endcsname\expandafter
\expandafter\expandafter{\expandafter\the
\csname\expandafter\@dt1l@toksOname\expandafter\endcsname\Qdt1@stuff}y

concat@niddle@cx | \dt1l@toks@gconcat@middle@cx{(toks name)}{(before toks)}{(stuff)}t{(after
toks)}

13



Globally sets token register \(toks name) to the contents of (before toks) concatenated with
(stuff) (expanded) and the contents of (after toks)

\newcommand{\@dt1@toks@gconcatO@middle@cx} [4]{%

\def\@dt1@toksOname{#1}7

\edef\@dtl@stuff{#3}%

\global\csname\@dt1l@toks@name\endcsname\expandafter\expandafter
\expandafter\expandafter\expandafter
\expandafter\expandafter{\expandafter\expandafter\expandafter
\the\expandafter\expandafter\expandafter#2/,
\expandafter\Q@dt1l@stuff\the#4}}

1.3 Locale Dependent Information

@numgrpsepcount Define count register to count the digits between the number group separators.

\newcount\@dt1l@numgrpsepcount

\@dtl@decimal The current decimal character is stored in \@dt1l@decimal.
\newcommand*{\@dtl@decimal}{.}

numbergroupchar The current number group character is stored in \@dt1@numbergroupchar.
\newcommand*{\@dtl@uumbergroupchar}{,}

TLsetnumberchars | \DTLsetnumberchars{(number group char)}{(decimal char)}

This sets the decimal character and number group characters.

\newcommand*{\DTLsetnumberchars}[2]{/
\renewcommand*{\@dt1l@numbergroupchar}{#1}}
\renewcommand*{\@dt1l@decimal }{#2}/,
\@dtl@construct@getnums
\@dtl@construct@stripnumgrpchar{#1}J,

truct@getintfrac | \@dtl@construct@getintfrac{(char)}

This constructs the macros for extracting integer and fractional parts from a real number
using the decimal character {char).

.converttodecimal

\DTLconverttodecimal{{(num)}{{cmd)}

14



\DTLconverttodecimal will convert locale dependent (num) a decimal number in a form
that can be used in the macros defined in the fp package. The resulting number is stored in
(cmd). This command has to be redefined whenever the decimal and number group charac-
ters are changed as they form part of the command definitions.

\edef\@dtl@construct@getintfrac#1{y
\noexpand\def\noexpand\@dtl@getintfrac##1#1##2\noexpand\relax{/

\noexpand\@dtl@get@intpart{##1}}

\noexpand\def\noexpand\@dtl@fracpart{##2}/,

\noexpand\ifdefempty{\noexpand\@dtl@fracpart}

{h
\noexpand\def\noexpand\@dtl@fracpart{0}/

Y%

%

\noexpand\@dtl@getfracpart##2\noexpand\relax
\noexpand\@dtl@choptrailingzeroes{\noexpand\@dtl@fracpart}’
Yh
%
\noexpand\def\noexpand\@dtl@getfracpart##1#1\noexpand\relax{/

\noexpand\def\noexpand\@dtl@fracpart{##1}J,

/A
\noexpand\def\noexpand\DTLconverttodecimal##1##2{},

\noexpand\dtl@ifsingle{##11}/,

{%
\noexpand\expandafter\noexpand\toks@\noexpand\expandafter{##1}%
\noexpand\edef\noexpand\@dt1l@tmp{\noexpand\the\noexpand\toks@}%

Y

{h
\noexpand\def\noexpand\@dt1@tmp{##1}%

/A

\noexpand\@dtl@standardize@currency\noexpand\Q@dt1@tmp

\noexpand\ifdefempty{\noexpand\@dtlQorg@currencylt

{h

Y%

{%
\noexpand\let\noexpand\@dtl@currency\noexpand\@dtl@org@currency

/A

\noexpand\expandafter
\noexpand\@dtl@getintfrac\noexpand\@dt1@tmp#1\noexpand\relax

\noexpand\edef##2{\noexpand\@dtl@intpart. \noexpand\@dtl@fracpart}/

%
}

nstruct@getnums The following calls the above with the relevant decimal character:

\newcommand*{\@dtl@construct@getnums}{/,
\expandafter\@dtl@construct@getintfrac\expandafter{\@dtl@decimall}y,
}

dtleget@intpart The following gets the integer part (adjusting for repeating +/- signs if necessary.) Sets
\@dtl@intpart.
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\newcommand*{\@dt1l@get@intpart} [1]1{%
\@dtl@tmpcount=1\relax
\def\@dtl@intpart{#1}%
\ifx\@dtl@intpart\@empty

\def\@dtl@intpart{0}/,
\else
\def\@dtl@intpart{}%
\@dtl@get@int@part#1.\relaxy
\fi
\ifnum\@dtl@tmpcount<O\relax
\edef\@dtl@intpart{-\@dtl@intpart}’
\fi
\@dt1@strip@uumgrpchar{\@dtl@intpart}y,

t1lOget@int@part

\def\@dt1l0get@int@part#1#2\relax{)
\def\@dtl@argi{#1}Y
\def\@dtlQargii{#2}%
\ifx\protect#i\relaxy,
\let\@dtl@getOnextintpart=\@dtl@get@int@part
\else
\expandafter\ifx\@dtl@argi\$J
\let\@dtl@get@nextintpart=\@dtl@get@intOpart
\else
\ifx-#1%
\multiply\@dtl@tmpcount by -1\relax
\let\@dt1l@get@nextintpart=\Q@dt1l@get@int@part
\else
\if\@dtl@argi+Y
\let\@dtl@getOnextintpart=\@dt1lQ@get@int@part
\else
\def\@dtl@intpart{#1}%
\ifx.\@dtl@argii
\let\@dtl@get@nextintpart=\C@gobble
\else
\let\@dtl@getO@nextintpart=\@dtl@getOnext@intpart
\fi
\fi
\fi
\fi
\fi
\@dt1l@get@nextintpart#2\relax
}

etO@next@intpart

\def\@dt1lQ@get@next@intpart#l.\relax{’
\edef\@dtl@intpart{\@dtl@intpart#1}J
}
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optrailingzeroes | \@dtl@choptrailingzeroes{(cmd)}

Chops trailing zeroes from number given by (cmd).

\newcommand*{\@dtl@choptrailingzeroes}[1]{%
\def\@dtl@tmpcpz{}%
\expandafter\Q@dtl@chop@trailingzeroes#1\@nily
\let#1=\@dt1@tmpcpz

}

Otrailingzeroes Trailing zeroes are chopped using a recursive algorithm. \@dt1@tmpcpz needs to be set be-
fore using this. (The chopped number is put in this control sequence.)

\def\@dtl@chop@trailingzeroes#1#2\@nil{’
\dtlifnumeq{#2}{0}%
{h
\edef\@dt1@tmpcpz{\@dt1l@tmpcpz#1}%
\let\@dtl@chopzeroesnext=\@dt1l@gobbletonil
%
{%
\edef\@dtl@tmpcpz{\@dt1@tmpcpz#1}/
\let\@dtl@chopzeroesnext=\@dt1l@chop@trailingzeroes
Y
\@dtl@chopzeroesnext#2\0nil
}

No-op macro to end recursion:

dtl@gobbletonil
\def\@dtl@gobbletonil#1\@nil{}

@truncatedecimal | \dtl@truncatedecimal{cmd)

Truncates decimal given by (cmd) to an integer (assumes the number is in decimal format
with full stop as decimal point.)
\newcommand*{\dtl@truncatedecimal} [1]1{%

\expandafter\@dtl@truncatedecimal#l.\@nil#1%
}

truncatedecimal

\def\@dtl@truncatedecimal#1.#2\@nil#3{%
\def#3{#1}%
}
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strip@numgrpchar | \@dt1l@strip@numgrpchar{(cmd)}

Strip the number group character from the number given by (cmd).

\newcommand*{\@dt1@strip@numgrpchar} [1]{%

\def\@dtl@stripped{}

\edef\@dt1l@do@stripnumgrpchar{y
\noexpand\@@dt1@strip@numgrpchar#1\@dtl@numbergroupchar
\noexpand\relax

%

\@dt1@do@stripnumgrpchar

\let#1=\@dt1l@stripped

}

stripnumgrpchar The following macro constructs \@@dt1@strip@uumgrpchar.

\edef\@dtlQ@construct@stripnumgrpchar#1{y
\noexpand\def\noexpand\@@dt1@strip@uumgrpchar##1#1##2\noexpand\relax{/,
\noexpand\expandafter\noexpand\toks@\noexpand\expandafter
{\noexpand\@dtl@strippedl}%
\noexpand\edef\noexpand\@dtl@stripped{’,
\noexpand\the\noexpand\toks@
##1%
Y
\noexpand\def \noexpand\@dt1@tmp{##2}J
\noexpand\ifx\noexpand\@dt1@tmp\noexpand\@empty
\noexpand\let\noexpand\@dtl@next=\noexpand\relax
\noexpand\else
\noexpand\let\noexpand\@dtl@next=\noexpand\@@dt1l@strip@numgrpchar
\noexpand\fi
\noexpand\@dtl@next##2\noexpand\relax
%

Ldecimaltolocale | \DTLdecimaltolocale{{number)}{{(cmd)}

Define command to convert a decimal number into the locale dependent format. Stores re-
sult in (cmd) which must be a control sequence.

\newcommand*{\DTLdecimaltolocale}[2]{%
\edef\@dtletmpdtl{#1}Y%
\expandafter\@dtl@decimaltolocale\@dt1l@tmpdtl.\relax
\dtlifnumeq{\@dtl@fracpart}{03}/

{k
\edef#2{\@dt1@intpart}y

%

{%
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\edef#2{\@dtl@intpart\@dtl@decimal\@dt1l@fracpart}’
Yh
¥

decimaltolocale Convert the integer part (store in \@dt1@intpart)

\def\@dtl@decimaltolocale#l.#2\relax{},
\@dtl@decimaltolocaleint{#1}%
\def\@dtl@fracpart{#2}J
\ifdefempty\@dtl@fracpart
4

\def\@dtl@fracpart{0}%
Y
{%
\@dtl@decimaltolocalefrac#2\relax
o

imaltolocaleint

\def\@dtl@decimaltolocaleint#1{}
\@dt1l@tmpcount=0\relax
\@dtl@countdigits#l.\relax
\@dt1l@numgrpsepcount=\@dt1@tmpcount\relax
\divide\@dtl@numgrpsepcount by 3\relax
\multiply\@dtl@numgrpsepcount by 3\relax
\advance\@dtl@numgrpsepcount by -\@dtl@tmpcount\relax
\ifnum\@dtl@numgrpsepcount<O\relax

\advance\@dtlOnumgrpsepcount by 3\relax
\fi
\def\@dtl@intpart{}%
\@dtl@decimal@to@localeint#l.\relax
}

dtl@countdigits Counts the number of digits until #2 is a full stop. (increments \@dt1@tmpcount.)

\def\@dtl@countdigits#1#2\relax{/,
\advance\@dtl@tmpcount by 1\relax
\ifx.#2\relax

\let\@dtl@countnext=\Qgobble
\else
\let\@dtl@countnext=\@dtl@countdigits
\fi
\@dtl@countnext#2\relax

al@to@localeint

\def\@dtl@decimal@to@localeint#1#2\relax{/
\advance\@dtl@numgrpsepcount by 1\relax
\ifx.#2\relax

\edef\@dtl@intpart{\@dtl@intpart#1}/
\let\@dtl@localeintnext=\Qgobble
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\else
\ifnum\@dtl@uumgrpsepcount=3\relax
\edef\@dtl@intpart{\@dtl@intpart#1\@dtl@numbergroupcharl}y,
\@dt1l@numgrpsepcount=0\relax
\else
\ifnum\@dtl@numgrpsepcount>3\relax
\@dtl@numgrpsepcount=0\relax
\fi
\edef\@dtl@intpart{\@dtl@intpart#1}%
\fi
\let\@dtl@localeintnext=\Q@dtl@decimal@to@localeint
\fi
\@dtl@localeintnext#2\relax
}

maltolocalefrac Convert the fractional part (store in \@dtl@fracpart). \@dtl@choptrailingzeroes was
originally used, but this interfered with \dt1round. Removing \@dt1@choptrailingzeroes
caused a ‘Number too big’ error, so any fractional part over 2147483647 needs to be trimmed.
Unfortunately \ifnum#1>2147483647 also causes the ‘Number too big’ error, so count the

digits, and if the digit count exceeds 9, trim the excess.

\def\@dtl@decimaltolocalefrac#l.\relax{’
\count@=0\relax
\@dtledigitcount#l\relax
\ifnum\count@>9\relax

\@dtl@chopexcessfrac#1000000000\@nil
\else
\def\@dtl@fracpart{#1}/
\fi
}

@chopexcessfrac Chop fractional part to just 9 digits.

\newcommand*{\@dtl@chopexcessfrac}[9]{/
\def\@dtl@fracpart{#1#2#3#4#5#6#7#8#9},
\@dtl@gobbletonil

}

@dtledigitcount Counts the number of digits in #1.

\newcommand*{\@dtl@digitcount}[1]{%
\ifx\relax#1i\relax
\let\@dtl@digitcountnext\relax
\else
\advance\count@ by \@ne
\let\@dtl@digitcountnext\@dtl@digitcount
\fi
\@dtl@digitcountnext
}
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ecimaltocurrency

\DTLdecimaltocurrency{(number)}{{cmd)}

This converts a decimal number into the locale dependent currency format. Stores result in
(cmd) which must be a control sequence.

\newcommand*{\DTLdecimaltocurrency}[2]{%
\edef\@dt1l@tmpdt1l{#1}/,
\expandafter\@dtl@decimaltolocale\@dt1l@tmpdtl.\relax
\dtl@truncatedecimal\@dt1l@tmpdtl
\@dtl@tmpcount=\Q@dt10@tmpdtl\relax
\expandafter\@dtl@toks\expandafter{\@dtl@currencyl}’%
\dtlifnumeq{\@dtl@fracpart}{03}/

{%
\ifnum\@dtl@tmpcount<O\relax
\@dtl@tmpcount = -\@dtl@tmpcount\relax
\edef#2{-\the\@dt1l@toks\the\@dt1l@tmpcount\@dt1l@decimal00}
\else
\edef#2{\the\@dt1l@toks\@dtl@intpart\@dt1l@decimal00}’,
\fi
%
{h
\ifnum\@dtl@tmpcount<O\relax
\@dtl@tmpcount = -\@dtl@tmpcount\relax
\ifnum\@dtl@fracpart<i0\relax
\edef#2{%
-\the\@dt1l@toks\number\@dt1lO@tmpcount
\@dtl@decimal\@dtl@fracpart0
Yh
\else
\edef#2{%
-\the\@dt1l@toks\number\@dtl@tmpcount
\@dtl@decimal\@dtl@fracpart
Y
\fi
\else
\ifnum\@dtl@fracpart<i0\relax
\edef#2{\the\@dt1@toks\@dt1l@intpart\@dtl@decimal\@dtl@fracpart0}’
\else
\edef#2{\the\@dt1@toks\@dt1l@intpart\@dtl@decimal\@dtl@fracpartl}y,
\fi
\fi
A
}

Set the defaults:

\@dtl@construct@getnums
\expandafter\@dtl@construct@stripnumgrpchar\expandafter
{\@dtl@numbergroupchar}
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1.3.1 Currencies

@dtl@currencies \@dtl@currencies stores all known currencies.
\newcommand*{\@dtl@currencies}{\$, \pounds}

ewcurrencysymbol | \DTLaddcurrency{(symbol)}

Adds (symbol) to the list of known currencies

\newcommand*{\DTLnewcurrencysymbol} [1]{%
\expandafter\toks@\expandafter{\@dtl@currencies},
\@dtl@toks{#1}%
\edef\@dtl@currencies{\the\@dtl@toks, \the\toks@}Y

}

If any of the following currency commands have been defined, add them to the list:

\AtBeginDocument{’
\@ifundefined{texteuro}{}{\DTLnewcurrencysymbol{\texteuro}}%
\@ifundefined{textdollar}{}{\DTLnewcurrencysymbol{\textdollar}}J
\@ifundefined{textstirling}{}{\DTLnewcurrencysymbol{\textstirling}}/,
\@ifundefined{textyen}{}{\DTLnewcurrencysymbol{\textyen}}%
\@ifundefined{textwon}{}{\DTLnewcurrencysymbol{\textwonl}}/
\@ifundefined{textcurrency}{}{\DTLnewcurrencysymbol{\textcurrencyl}}/
\@ifundefined{euro}{}{\DTLnewcurrencysymbol{\euro}}’
\@ifundefined{yen}{}{\DTLnewcurrencysymbol{\yen}}%

dardize@currency | \@dtl@standardize@currency{{cmd)}

Substitutes the first currency symbol found in (cmd) with \$. This is used when testing text to
determine if it is currency. The original currency symbol is stored in \@dt1@org@currency,
so that it can be replaced later. If no currency symbol is found, \@dt1@org@currency will be
empty.

\newcommand{\@dtl@standardize@currency}[1]1{%

\def\@dtl@org@currency{}’

\@for\@dtl@thiscurrency:=\@dtl@currencies\do{’,
\expandafter\toks@\expandafter{\@dtl@thiscurrencyl}’%
\edef\@dtl@dosubs{\noexpand\DTLsubstitute{\noexpand#1}/

{\the\toks@}{\noexpand\$}}%
\@dtl@dosubs
\ifdefempty{\@dtl@replaced}’
{%

/A
%
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\let\@dtl@org@currency=\@dtl@replaced
\@endfortrue
Y
%
\@endforfalse
}

\@dtl@currency \@dtl@currency issetby \DTLlocaltodecimal and \@dtl@checknumerical. Itis used by
\DTLdecimaltocurrency. Set to \$ by default.
\newcommand*{\@dtl@currency}{\$}

defaultcurrency \DTLsetdefaultcurrency{(symbol)} setsthe default currency.

\newcommand*{\DTLsetdefaultcurrency} [1]{%
\renewcommand*{\@dtl@currency}{#1}/
}

1.4 Floating Point Arithmetic

The commands defined in this section all use the equivalent commands provided by the fp
or pgfmath packages, but first convert the decimal number into the required format.

\DTLadd | \DTLadd{{cmd)}{(numi)}{{(num2)}

Sets {(cmd) = (numl) + (numz2)
\newcommand*{\DTLadd} [3]{%
\DTLconverttodecimal{#2}{\@dt1@numil}y
\DTLconverttodecimal{#3}{\@dt1@numii}¥%
\dtladd{\@dtl@tmp}{\@dtlOnumi}{\@dtl@numii}}
\ifdefempty{\@dtl@replaced}’,
%
\DTLdecimaltolocale{\@dt1@tmp}{#13}%
o
%
\DTLdecimaltocurrency{\@dt1@tmp}{#1}%
Y
}

\DTLgadd Global version

\newcommand*{\DTLgadd} [3]{%
\DTLadd{\@dt1@tmpiil}{#2}{#3}%
\global\let#1=\0@dt1l@tmpii

}
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\DTLaddall

\DTLgaddall

\DTLsub

\DTLaddall{{cmd)}{(num list)}

Sums all the values in (num list) and stores in {(cmd) which must be a control sequence.

\newcommand*{\DTLaddall}[2]{%
\def\@dt1@sum{0}7
\@for\dtl@thisval:=#2\do{%

\expandafter\DTLconverttodecimal\expandafter{\dt1l@thisval}{\@dt1@num}y,
\dtladd{\@dtl@sum}{\@dtl@sum}{\@dt1Cnum}7
hyA
\ifdefempty{\@dtl@replaced}’,
%
\DTLdecimaltolocale{\@dt1@sum}{#11}/,
%
{%
\DTLdecimaltocurrency{\@dt1@sum}{#11}/
%

\DTLgaddall{{cmd)}{{num list)}

Global version

\newcommand*{\DTLgaddall} [2]{%
\DTLaddall{\@dtl@tmpi}{#2}/
\global\let#1=\0dt1@tmpi

}

\DTLsub{{cmd)}{{(numi1 )}{(num2)}

Sets {cmd) = (numl) - (num?2)
\newcommand*{\DTLsub} [3]{%
\DTLconverttodecimal{#2}{\@dt1@numil}
\DTLconverttodecimal{#3}{\@dtl@numiil}%
\dtlsub{\@dtletmp}{\@dtlOnumi}{\@dt1l@numii}}
\ifdefempty{\@dtl@replaced}’,
4
\DTLdecimaltolocale{\@dt1@tmp}{#11}/,
T
Y
\DTLdecimaltocurrency{\@dt10tmp}{#11}/
Y
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\DTLgsub Global version
\newcommand*{\DTLgsub} [3]{%

\DTLmul

}

\DTLsub{\@dt1@tmpii}{#2}{#3}%
\global\let#1=\@dt1l@tmpii

\DTLmul{{cmd )} {(numi)}{{(num2)}

Sets {cmd) = {(numl) x {(num?2)
\newcommand*{\DTLmul} [3]1{%

3

\let\@dtl@thisreplaced=\Q@empty
\DTLconverttodecimal{#2}{\@dt1@numi}y,
\ifdefempty{\@dtl@replaced}’,
%
%
%
\let\@dtl@thisreplaced=\@dtl@replaced
Y
\DTLconverttodecimal{#3}{\@dt1@numiil}%
\ifdefempty{\@dtl@replaced}’,
{%
Yh
{h
\let\@dtl@thisreplaced=\@dtl@replaced
%
\dtlmul{\@dtl@tmp}{\edtl@numi}{\@dtl@numiil}y
\ifdefempty{\@dtl@thisreplacedl},
{h
\DTLdecimaltolocale{\@dt1@tmp}{#11}%
%
{%
\DTLdecimaltocurrency{\@dt1@tmp}{#1}%
Y

\DTLgmul Global version
\newcommand*{\DTLgmul} [3]{%

\DTLdiv

}

\DTLmul{\@dt1@tmpii}{#2}{#3}/
\global\let#1=\0dt1Q@tmpii

\DTLdiv{{cmd)}H{(numi)}{{num2)}

Sets {cmd) = (numl) | {num?2)
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\DTLgdiv

\DTLabs

\newcommand*{\DTLdiv} [3]{%
\let\@dtl@thisreplaced=\Q@empty
\DTLconverttodecimal{#2}{\@dt1@numil}Y
\ifdefempty{\@dtl@replaced}’,

{%
A
{h
\let\@dtl@thisreplaced=\@dtl@replaced
%
\DTLconverttodecimal{#3}{\@dt10numii}},
\dtldiv{\@dtletmp}{\edtlenumi}{\@dtl@numii}y
\ifdefempty{\@dtl@thisreplaced}’
{h
\DTLdecimaltolocale{\@dt1@tmp}{#11}%
%
{%

\ifdefequal{\@dtl@thisreplaced}{\@dtl@replacedl}

{h
\DTLdecimaltolocale{\@dt1@tmp}{#1}/

Y%

%
\DTLdecimaltocurrency{\@dt1l@tmp}{#1}%

Y

Y
}

Global version

\newcommand*{\DTLgdiv} [3]{%
\DTLdiv{\@dt1@tmpiil}{#2}{#3}%
\global\let#1=\@dt1l@tmpii

}

\DTLabs{{cmd)}{{(num)}

Sets {cmd) = abs({numy)

\newcommand*{\DTLabs} [2]{%
\DTLconverttodecimal{#2}{\@dt1@numi}y,
\dtlabs{\@dtl@tmp}{\@dtlOnumil}y
\ifdefempty{\@dtl@replaced}’,

{%
\DTLdecimaltolocale{\@dt1l@tmp}{#1}%
jyA
{%
\DTLdecimaltocurrency{\@dt1@tmp}{#1}%
jyA

26




\DTLgabs Global version
\newcommand*{\DTLgabs} [2]{%

}

\DTLabs{\@dt1@tmpiil}{#2}%
\global\let#1=\@dt1l@tmpii

\DTLneg | \DTLneg{(cmd)}{{(num)}

Sets {cmd) = -{num)
\newcommand*{\DTLneg} [2]{%

3

\DTLconverttodecimal{#2}{\@dt1@numi}y,
\dtlneg{\@dtl@tmp}{\@dtl@numil}y
\ifdefempty{\@dtlQreplaced}’,
{h
\DTLdecimaltolocale{\@dt1@tmp}{#11}%
%
{%
\DTLdecimaltocurrency{\@dt1@tmp}{#1}%
Y

\DTLgneg Global version
\newcommand*{\DTLgneg} [2] {%

3

\DTLneg{\@dt1@tmpiil}{#2}%
\global\let#1=\0@dt1l@tmpii

\DTLsqrt | \DTLsqrt{(cmd)}{{num)}

Sets (cmd) = sqrt({numy)
\newcommand*{\DTLsqrt} [2]{%

3

\DTLconverttodecimal{#2}{\@dt1@numil}y,
\dtlroot{\@dtl@tmpi}{\@dtl@numi}{2}%
\ifdefempty{\@dtl@replaced}’,
{%
\DTLdecimaltolocale{\@dt1@tmpi}{#1}%
Y
{%
\DTLdecimaltocurrency{\@dt1@tmpi}{#1}%
/A

\DTLgsqrt Global version
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\DTLmin

\DTLgmin

\DTLminall

\newcommand*{\DTLgsqrt}[2]{/
\DTLsqrt{\@dt1@tmpii}{#2}7%
\global\let#1=\@dt1lOtmpii

}

\DTLmin{{cmd )} {(numi)}{{(num2)}

Sets (cmd) = min({numl), (num?2))

\newcommand*{\DTLmin} [3]{%
\DTLconverttodecimal{#2}{\@dt1@numi}y,
\DTLconverttodecimal{#3}{\@dt1@numiil}’,
\dtlifnumlt{\@dtl@numi}{\@dtl@numiil}y
{%

\dtl@ifsingle{#2}%
{\let#1=#2}Y
{\def#1{#2}}%
jyA
{%
\dtl@ifsingle{#3}/
{\let#1=#3}Y%
{\def#1{#3}}%
jyA
}

Global version

\newcommand*{\DTLgmin} [3]{%
\DTLmin{\@dt1@tmpii}{#2}{#3}%
\global\let#1=\@dt1l@tmpii

}

\DTLminall{{cmd)}{{num list)}

Finds the minimum value in (num list) and stores in (cmd) which must be a control se-
quence.

\newcommand*{\DTLminall} [2]{%
\let\@dt1l@min=\@empty
\@for\dtl@thisval:=#2\do{%
\expandafter\DTLconverttodecimal\expandafter{\dtl@thisval}{\@dt1Onum}%
\ifdefempty{\@dtl@min}%
{h
\let\@dt1l@min=\@dt1@num
/A
%
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\dtlmin{\@dtl@min}{\@dt1l@min}{\@dt1C@num}}
Y
Yh
\ifdefempty{\@dtl@replaced}’,
{%
\DTLdecimaltolocale{\@dt1l@min}{#11}},
Y
{h
\DTLdecimaltocurrency{\@dt1@min}{#1}J
%

\DTLgminall | \DTLgminall{{cmd)}{{num list)}

Global version
\newcommand*{\DTLgminall} [2]{}

}

\DTLminall{\@dtl@tmpi}{#2}%
\global\let#1=\@dt1@tmpi

\DTLmax | \DTLmax{{cmd)}{{(numi1)}{{(num2)3}

Sets {cmd) = max({numl), {num?2))
\newcommand*{\DTLmax} [3]{%

3

\DTLconverttodecimal{#2}{\@dt10@numil}%
\DTLconverttodecimal{#3}{\@dt1Gnumiil}%
\dtlmax{\@dt1l@tmp}{\@dtl@numi}{\@dtl@numii}y
\dtlifnumgt{\@dt1@numi}{\@dtlCnumiil}y
¥

\dtl@ifsingle{#2}%

{\let#1=#2}/,

{\def#1{#23}}%
T
Y

\dtl@ifsingle{#3}%

{\let#1=#3}/

{\def#1{#3}}%
o

\DTLgmax Global version
\newcommand*{\DTLgmax} [3]{%

\DTLmax{\@dt1@tmpii}{#2}{#3}%
\global\let#1=\@dt1l@tmpii
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\DTLmaxall | \DTLmaxall{{cmd)}{{num list)}

Finds the maximum value in (num list) and stores in {(cmd) which must be a control se-
quence.

\newcommand*{\DTLmaxalll} [2]{%
\let\@dtl@max=\Q@empty
\@for\dtl@thisval:=#2\do{%

\expandafter\DTLconverttodecimal\expandafter{\dtl@thisval}{\@dt1Onum}
\ifdefempty{\@dtl@max}’,
%
\let\@dt1l@max\@dt1l@num
Y
{%
\dtlmax{\@dtlOmax}{\@dtl@max}{\@dt1Onum}y
/A
%
\ifdefempty{\@dtl@replaced}’
{%
\DTLdecimaltolocale{\@dt1@max}{#1}%
%
{%
\DTLdecimaltocurrency{\@dtl@max}{#11}7
%

\DTLgmaxall | \DTLgmaxall{(cmd)}{(num list)}

Global version

\newcommand*{\DTLgmaxall} [2]{}
\DTLmaxall{\@dtl@tmpi}{#2}%
\global\let#1=\@dt1lO@tmpi

}

\DTLmeanforall | \DTLmeanforall{{cmd)}{{(num list)}

Computes the arithmetic mean of all the values in (num list) and stores in (cmd) which must
be a control sequence.

\newcommand*{\DTLmeanforall} [2]{%
\def\@dt1l@mean{0}}
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\def\@dt16n{0}7

\@for\dtl@thisval:=#2\do{%
\expandafter\DTLconverttodecimal\expandafter{\dt1l@thisval}{\@dt1l@num}’,
\dtladd{\@dtl@mean}{\@dt1l@mean}{\@dt1@num}y,
\dtladd{\@dtl@n}{\edtlen}{1}%

A

\dtldiv{\edtl@mean}{\@dtlCmean}{\@dtlen}

\ifdefempty{\@dtl@replaced}’

{%
\DTLdecimaltolocale{\@dt1l@mean}{#1}}

}

{h
\DTLdecimaltocurrency{\@dtl@mean}{#1}J

%

\DTLgmeanforall | \DTLgmeanforall{(cmd)}{(num list)}

Global version

\newcommand*{\DTLgmeanforall} [2]{%
\DTLmeanforall{\@dt1@tmpi}{#2}%
\global\let#1=\0dt1Q@tmpi

}

TLvarianceforall | \DTLvarianceforall{{(cmd)}{{(num list)}

Computes the variance of all the values in (num list) and stores in (cmd) which must be a
control sequence.

\newcommand*{\DTLvarianceforall}[2]{%
\def\@dtl@mean{0}7
\def\@dt1en{0}%
\let\@dtl@decvals=\Q@empty
\@for\dtl@thisval:=#2\do{%
\expandafter\DTLconverttodecimal\expandafter{\dtl@thisval}{\@dt1lOnum}
\ifdefempty{\@dtl@decvals}/,
%
\let\@dtl@decvals=\@dt1l@num
Yh
{%
\expandafter\toks@\expandafter{\@dtl@decvals}’,
\edef\@dtl@decvals{\the\toks@, \@dt1l@num}Y
Y
\dtladd{\@dtlGmean}{\@dt1l@mean}{\@dt1@num}j
\dtladd{\@dtl@n}{\@dtlen}{1}%
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Y
\dtldiv{\@dtl@mean}{\@dt1@mean}{\@dt1len}’,
\def\e@dtlevar{0}’
\@for\@dt1l@num:=\@dtl@decvals\do{%
\dtlsub{\@dtlediff}{\@dt1l@num}{\@dt1lGmean}y,
\dtlmul{\@dtlediff}{\edtl@diff}{\edtlediff}y
\dtladd{\@edtlevar}{\edtlevar}{\edtlediffl}y
h
\dtldiv{\@dtlevar}{\edtlevar}{\edtlen}%
\ifdefempty{\@dtl@replaced}’,
¥
\DTLdecimaltolocale{\@dtl@var}{#1}J
h
VY
\DTLdecimaltocurrency{\@dtl@var}{#1}J
Y

Lgvarianceforall | \DTLgvarianceforall{{cmd)}{(num list)}

Global version

\newcommand*{\DTLgvarianceforall} [2]{%
\DTLvarianceforall{\@dt1@tmpi}{#2}%
\global\let#1=\@dt1@tmpi

}

\DTLsdforall | \DTLsdforall{{cmd)}{(num list)}

Computes the standard deviation of all the values in (num list) and stores in {cmd) which
must be a control sequence.

\newcommand*{\DTLsdforall} [2]{%

\def\@dt1l@mean{0}%

\def\@dt1en{0}%

\let\@dtl@decvals=\Qempty

\@for\dtl@thisval:=#2\do{%
\expandafter\DTLconverttodecimal\expandafter{\dtl@thisval}{\@dt1Onum}%
\ifdefempty{\@dtl@decvals}’
{h
\let\@dtl@decvals=\@dt1l@num
/A
%
\expandafter\toks@\expandafter{\@dtl@decvals}
\edef\@dtl@decvals{\the\toks@, \@dt1l@num}Y
Y
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\dtladd{\@dtl@mean}{\@dt1l@mean}{\@dt1l@num}’
\dtladd{\@dtlen}{\@dt1en}{1}%
Y
\dtldiv{\@dtl@mean}{\@dtl@mean}{\@dt1l@n}}
\def\@dt1@sd{0}%
\@for\@dt1@num:=\@dtl@decvals\do{%
\dtlsub{\@dtlediff}{\edtlenum}{\@dtlOmeanl}’
\dtlmul{\edtlediff}{\edtlediff}{\edt1lediff}%
\dtladd{\@dtl@sd}{\edtl@sd}{\edtlediff}/,
Y
\dtldiv{\edtl@sd}{\edt1@sd}{\@dt1l@n}%
\dtlroot{\@dtl@sd}{\@dt1l@sd}{2}%
\ifdefempty{\@dtl@replaced}’
VY
\DTLdecimaltolocale{\@dt1@sd}{#11}%
Y
4
\DTLdecimaltocurrency{\@dt1@sd}{#1}%
T

\DTLgsdforall | \DTLgsdforall{(cmd)}{(num list)}

Global version

\newcommand*{\DTLgsdforall} [2]{%
\DTLsdforall{\@dt1@tmpi}{#2}%
\global\let#1=\@dt1l@tmpi

}

\DTLround | \DTLround{{cmd)}{{num)}{{num digits)}

Sets (cmd) to (num) rounded to (num digits) digits after the decimal character.

\newcommand*{\DTLround} [3]{%
\DTLconverttodecimal{#2}{\@dt1C@numil}%
\dtlround{\@dt1l@tmp}{\@dtlCnumi}{#3}/
\ifdefempty{\@dtlQreplaced}’,

{%
\DTLdecimaltolocale{\@dt1@tmp}{#11}7%
Y
%
\DTLdecimaltocurrency{\@dt1@tmp}{#1}/
hyA
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\DTLground Global version

\newcommand*{\DTLground} [3] {%
\DTLround{\@dtl@tmpii}{#2}{#3}%
\global\let#1=\@dt1l@tmpii

}

\DTLtrunc | \DTLtrunc{(cmd)}{(num)}{{num digits)}

Sets (cmd) to (num) truncated to (num digits) digits after the decimal character.

\newcommand*{\DTLtrunc} [3]{%
\DTLconverttodecimal{#2}{\@dt1@numi}y,
\dtltrunc{\edtl@tmp}{\@dtl@numi}{#3}/
\ifdefempty{\@dtlQreplaced}’,

{h
\DTLdecimaltolocale{\@dt1@tmp}{#11}%
%
{%
\DTLdecimaltocurrency{\@dt1@tmp}{#1}/
Y
}

\DTLgtrunc Global version

\newcommand*{\DTLgtrunc} [3]{%
\DTLtrunc{\@dt1@tmpiil}{#2}{#3}Y%
\global\let#1=\0@dt1l@tmpii

}

\DTLclip | \DTLclip{({cmd)}I{{num)}

Sets (cmd) to (numy) with all unnecessary 0’s removed.

\newcommand*{\DTLclip}[2]{%
\DTLconverttodecimal{#2}{\@dt1@numil}y,
\dtlclip{\@dtl@tmp}{\@dtl@numi}%
\ifdefempty{\@dtl@replaced}’,

{%
\DTLdecimaltolocale{\@dt1@tmp}{#11}/,
Y
{%
\DTLdecimaltocurrency{\@dt1@tmp}{#1}J
/A
}

\DTLgclip Global version
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\newcommand*{\DTLgclip} [3]{%
\DTLclip{\@dt1@tmpii}{#2}%
\global\let#1=\@dt1l@tmpii

}

1.5 String Macros

\DTLinitials | \DTLinitials{(string)?}

Convert a string into initials. (Any ~ character found is first converted into a space.)

\newcommand*\DTLinitials [1]{%
\def\dtl@initialscmd{}%
\dt1l@subnobrsp{#1}{\dt1l@string}/
\DTLsubstituteall{\dtl@string}{~}{ }%
\DTLsubstituteall{\dtl@string}{\ }{ }%
\DTLsubstituteall{\dtl@string}{\space}{ }%
\expandafter\dtl@initials\dtl@string{} \@nilY
\dtl@initialscmd

Y

The following substitutes \protect \nobreakspace {} with a space. (Note that in this
case the space following \nobreakspace forms part of the command.)
\edef\dtl@construct@subnobrsp{%

Define \@dt1@subnobrsp

\noexpand\def\noexpand\@dt1l@subnobrsp##1\noexpand\protect
\expandafter\noexpand\csname nobreakspace \endcsname ##2{J,
\noexpand\toks@{##1}%
\noexpand\expandafter\noexpand\@dtl@toks\noexpand\expandafter{’,
\noexpand\@dtl@stringl}%
\noexpand\edef\noexpand\@dtl@string{\noexpand\the\noexpand\@dt1l@toks
\noexpand\the\noexpand\toks@}/,
\noexpand\def \noexpand\@dt1@tmp{##2},
\noexpand\ifx\noexpand\@dt1l@tmp\noexpand\@unil
\noexpand\let\noexpand\@dt1l@subnobrspnext=\noexpand\relax
\noexpand\else
\noexpand\toks@{ 1}/
\noexpand\expandafter\noexpand\@dt1@toks\noexpand\expandafter{’
\noexpand\@dt1l@string}y,
\noexpand\edef\noexpand\@dtl@string{\noexpand\the\noexpand\@dt1l@toks
\noexpand\the\noexpand\toks@},
\noexpand\let\noexpand\@dtl@subnobrspnext=\noexpand\@dt1l@subnobrsp
\noexpand\fi
\noexpand\@dt1l@subnobrspnext
%
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Define \dt1@subnobrsp

\noexpand\def\noexpand\dt1@subnobrsp##1##2{},
\noexpand\def\noexpand\@dtl@string{}/,
\noexpand\@dt1l@subnobrsp ##1\noexpand\protect\expandafter\noexpand
\csname nobreakspace \endcsname \noexpand\@nil
\noexpand\let##2=\noexpand\@dtl@string
%

}

\dtl@construct@subnobrsp

DTLstoreinitials | \DTLstoreinitials{(string)}{{(cmd)}

Convert a string into initials and store in (cmd). (Any ~ character found is first converted into
a space.)

\newcommand*{\DTLstoreinitials}[2]{%
\def\dtl@initialscmd{}V
\dtl@subnobrsp{#1}{\dtl@string}’
\DTLsubstituteall{\dtl@string}{ " }{ 1}/
\DTLsubstituteall{\dtl@string}{\ }{ }%
\DTLsubstituteall{\dtl@string}{\space}{ 1}/
\expandafter\dtl@initials\dtl@string{} \@nil
\let#2=\dtl@initialscmd

\dtl@initials

\def\dtl@initials#1#2 #3{%
\dtl@ifsingle{#1}},
%
\ifcat\noexpand#1\relax\relax
\def\@dtl@donextinitials{\@dtl@initials#2 {#3}1}}
\else
\def\@dtl@donextinitials{\@dtl@initials#1#2 {#3}}%
\fi
§A
O
\def\@dtl@donextinitials{\@dtl@initials{#1}#2 {#3}}/
Y
\@dtl@donextinitials

\@dtl@initials

\def\@dtl@initials#1#2 #3{/
\dt1l@initialshyphen#2-{}\dt1l@endhyp
\expandafter\@dtl@toks\expandafter{\dtl@initialscmd}’
\toks@{#1}Y,

\ifdefempty{\dt1l@inithyphen}y

36



@initialshyphen

TLafterinitials

betweeninitials

ialbeforehyphen

TLinitialhyphen

TLifAl1UpperCase

4
o
%
\edef\dtl@initialscmd{\the\@dtl@toks\the\toks@l}%
\expandafter\@dtl@toks\expandafter{\dtl@initialscmd}’
\expandafter\toks@\expandafter{\dt1l@inithyphenl}y
j¥A
\def\dtletmp{#3}Y
\ifx\@nnil\dtl@tmp
\edef\dtl@initialscmd{\the\@dtl@toks\the\toks@\DTLafterinitials}},
\let\dtl@initialsnext=\Qgobble
\else
\edef\dtl@initialscmd{\the\@dt1l@toks\the\toks@\DTLbetweeninitials}
\let\dtl@initialsnext=\dtl@initials
\fi
\dtl@initialsnext{#3}/

\def\dtl@initialshyphen#1-#2#3\dt1@endhyp{%
\def\dt1@inithyphen{#2}/,
\ifdefempty{\dtl@inithyphen}y,

v
%
%
\edef\dt1l@inithyphen{’
\DTLafterinitialbeforehyphen\DTLinitialhyphen#2}J
Yh
¥

Defines what to do after the final initial.
\newcommand*{\DTLafterinitials}{.}

Defines what to do between initials.

\newcommand*{\DTLbetweeninitials}{.}

Defines what to do before a hyphen.
\newcommand*{\DTLafterinitialbeforehyphen}{.}

Defines what to do at the hyphen
\newcommand*{\DTLinitialhyphen}{-}

\DTLifAllUpperCase{(string)}{(true part)}{(false part)}

If (string) only contains uppercase characters do (true part), otherwise do (false part).
\newcommand*{\DTLifA11UpperCase} [3]{%
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\protected@edef\dtl@tuc{#1}/,
\expandafter\dtl@testifuppercase\dtl@tuc\@nil\relax
\if@dtl@condition#2\else#3\fi

}

tifalluppercase

\def\dtl@testifuppercase#1#2{},
\def\dtl@argi{#11}/
\def\dtl@argii{#2}/,
\def\dtl@tc@rest{}V
\ifx\dtl@argi\@nnil
\let\dtl@testifuppernext=\0nnil
\else
\ifx#1\protect
\let\dtl@testifuppernext=\dtl@testifuppercase
\else
\ifx\uppercase#i\relax
\@dtl@conditiontrue
\def\dtl@tc@rest{}/
\let\dtl@testifuppernext=\relax
\else
\edef\dtl@tc@arg{\string#1}/
\expandafter\dtl@test@ifuppercase\dtl@tc@arg\end
\ifx\dtl@argii\@nnil
\let\dtl@testifuppernext=\@dtl@gobbletonil
\fi
\fi
\fi
\fi
\ifx\dtl@testifuppernext\relax

\edef\dtl@dotestifuppernext{%

\noexpand\dtl@testifuppercasel
\else

\ifx\dtl@testifuppernext\@unil
\edef\dtl@dotestifuppernext{#2}%

\else
\expandafter\toks@\expandafter{\dtlQtcQrest}/,
\Qdt1Qtoks{#2}

\edef\dtl@dotestifuppernext{}
\noexpand\dtl@testifuppernext\the\toks@\the\@dt1l@toks}/,
\fi
\fi
\dtl@dotestifuppernext
}

Q@ifalluppercase

\def\dtl@test@ifuppercase#1#2\end{’
\def\dtl@tc@rest{#2}%
\IfSubStringInString{\string\MakeUppercase}{#1#2}/
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%

\@dtl@conditiontrue
\def\dtl@tc@rest{}%
\let\dtl@testifuppernext=\relax

%

{%
\IfSubStringInString{\string\MakeTextUppercase}{#1#21}/,
b

\@dtl@conditiontrue
\def\dtl@tc@rest{}V
\let\dtl@testifuppernext=\relax
Yh
b
\edef\dtl@uccode{\the\uccode‘#1},
\edef\dtl@code{\number‘#1}%
\ifnum\dtl@code=\dtlQuccode\relax
\@dtl@conditiontrue
\let\dtl@testifuppernext=\dtlQtestifuppercase
\else
\ifnum\dtl@uccode=0\relax
\@dtl@conditiontrue
\let\dtl@testifuppernext=\dtl@testifuppercase
\else
\@dtl@conditionfalse
\let\dtl@testifuppernext=\@dtl@gobbletonil
\fi
\fi
/A
Yh
¥

TLifAllLowerCase | \DTLifAllLowerCase{(string)}{(true part)}{(false part)}

If (string) only contains lowercase characters do (true part), otherwise do (false part).

\newcommand*{\DTLifAllLowerCase} [3]{%
\protected@edef\dtl@tlc{#1}/
\expandafter\dtlOtestiflowercase\dt1l@tlc\@nil\relax
\if@dtl@condition#2\else#3\fi

}

tifalllowercase

\def\dtl@testiflowercase#1#2{}
\def\dtl@argi{#1}J
\def\dtl@argii{#2}/,
\ifx\dtl@argi\@nnil

\let\dtl@testiflowernext=\0@nnil
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\else
\ifx#1\protect
\let\dtl@testiflowernext=\dtl@testiflowercase
\else
\ifx\lowercase#1\relax
\@dtl@conditiontrue
\def\dtletcOrest{}Y
\let\dtl@testiflowernext=\relax
\else
\edef\dtl@tcRarg{\string#1}J
\expandafter\dtlOtest@iflowercase\dt1l@tc@arg\end
\ifx\dtl@argii\@nnil
\let\dtl@testiflowernext=\@dt1l@gobbletonil
\fi
\fi
\fi
\fi
\ifx\dtl@testiflowernext\relax

\edef\dtl@dotestiflowernext{%

\noexpand\dtl@testiflowercasel}
\else

\ifx\dtl@testiflowernext\@nnil
\edef\dtl@dotestiflowernext{#21}

\else
\expandafter\toks@\expandafter{\dtl@tc@rest}/,
\edtl@toks{#2}%

\edef\dtl@dotestiflowernext{%
\noexpand\dtlQ@testiflowernext\the\toks@\the\@dt1lQ@toksl}%
\fi
\fi
\dtl@dotestiflowernext
}

@ifalllowercase

\def\dtl@test@iflowercase#1#2\end{%
\def\dtl@tcOrest{#2}}
\IfSubStringInString{\string\MakeLowercase}{#1#2}/
%

\@dtl@conditiontrue
\def\dtl@tc@rest{1}V
\let\dtl@testiflowernext=\relax
Y
%
\IfSubStringInString{\string\MakeTextLowercaset{#1#2}}
%
\@dtl@conditiontrue
\def\dtl@tcOrest{}V
\let\dtl@testiflowernext=\relax
jyA
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\DTLsubstitute

\DTLsplitstring

%
\edef\dtl@lccode{\the\lccode‘#1}Y%
\edef\dtl@code{\number ‘#13}%
\ifnum\dtl@code=\dt1l@lccode\relax
\@dtl@conditiontrue
\let\dtl@testiflowernext=\dtl@testiflowercase
\else
\ifnum\dtl@lccode=0\relax
\@dtl@conditiontrue
\let\dtl@testiflowernext=\dtl@testiflowercase
\else
\@dtl@conditionfalse
\let\dtl@testiflowernext=\@dt1l@gobbletonil
\fi
\fi
Y
Y
}

\DTLsubstitute{(cmd)}{(original )}{(replacement )}

Substitutes first occurrence of (originaly with {(replacement)} within the string given by
(cmd)
\newcommand{\DTLsubstitutel} [3]{%
\expandafter\DTLsplitstring\expandafter
{#1}{#2}{\edt1l0beforepart}{\@dtlOafterpart}y
\ifdefempty{\@dtlQreplaced}’,
{%
Y
{%
\def#1{}%
\expandafter\@dtl@toks\expandafter{\@dtl@beforepartl}’
\expandafter\toks@\expandafter{#11}}
\protected@edef#1{\the\toks@\the\@dt10toks#3}%
\expandafter\@dtl@toks\expandafter{\@dtl@afterpart}y,
\expandafter\toks@\expandafter{#11}/
\edef#1{\the\toks@\the\@dt1l@toks}%
/A

\DTLsplitstring{(string)}{(split text)}{(before cmd)}{(after cmd)}

Splits string at (split text) stores the pre split text in (before cmd) and the post split text in
(after cmd).
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\newcommand*{\DTLsplitstring}[4]{%
\def\dtl@splitstr##i#2##2\Cnil{}
\def#3{##1}/,
\def#4{##23}/,
\ifdefempty{#4}%
%
\let\@dtl@replaced=\Qempty
Yh
{%
\def\@dtl@replaced{#2}/,
\dtl@split@str##2\Cnil
Y
Y
\def\dt1l@split@str##1#2\0nil{%
\def#4{##1}},
\dtl@splitstr#1#2\@nil

DTLsubstituteall | \DTLsubstituteall{(cmd)}{(original)}{(replacement)}

Substitutes all occurrences of (original) with {(replacement)} within the string given by
(cmd)
\newcommand{\DTLsubstituteall} [3]{%
\def\@dtl@splitsubstr{}’
\let\@dtl@afterpart=#1\relax
\@dtle@dosubstitute{#2}{#3}%
\expandafter\toks@\expandafter{\@dt1l@splitsubstr}y
\expandafter\@dtl@toks\expandafter{\@dtl@afterpart}y
\long\edef#1{\the\toks@\the\@dt1Qtoks}/,
}

tl@dosubstitute Recursive substitution macro.

\def\@dtl@dosubstitute#1#2{}
\expandafter\DTLsplitstring\expandafter
{\edtleafterpart}{#1}{\@dt1l@beforepart}{\@dtl@afterpart}’
\expandafter\toks@\expandafter{\Q@dt1l@splitsubstr}’
\expandafter\@dtl@toks\expandafter{\@dtl@beforepart}’
\edef\@dtl@splitsubstr{\the\toks@\the\@dt1l@toks}/,
\ifdefempty{\@dtl@replaced}’,
{%
\let\@dtl@dosubstnext=\Q@dt1l@dosubstitutenoop
Y
{h
\expandafter\toks@\expandafter{\@dt1l@splitsubstr}’
\@dt1l@toks{#2}%
\edef\@dtl@splitsubstr{\the\toks@\the\@dtl@toks}/,
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\let\@dtl@dosubstnext=\@dtl@dosubstitute
i
\@dtl@dosubstnext{#1}{#2}%
}

osubstitutenoop Terminates recursive substitution macro.
\def\@dtl@dosubstitutenoop#1#2{}

1.6 Conditionals

f@dtl@condition
\newif\if@dtl@condition

1.6.1 Determining Data Types

The control sequence \@dt1l@checknumerical checks the data type of its argument, and sets
\@dtl@datatype to 0 if the argument is a string, 1 if the argument is an integer or 2 if the
argument is a real number. First define \@dt1l@datatype:

\@dtl@datatype
\newcount\@dtl@datatype

l@checknumerical | \@dtl@checknumerical{({arg)}

Checks if {arg) is numerical (includes decimal numbers, but not scientific notation.) Sets
\@dtl@datatype, as described above.

\newcommand{\@dtl@checknumericall} [1]{%
\@dtl@numgrpsepfalse
\dtl@ifsingle{#11}/

{%
\expandafter\toks@\expandafter{#1}J,
\edef\@dt1@tmp{\the\toks@}/,

%

%

\def\@dtletmp{#1}%

Y

\ifdefempty\@dt1l@tmp

{h
\@dtl@datatype=0\relax

%

%
\@dt1l@tmpcount=0\relax
\@dtledatatype=0\relax
\@dtl@numgrpsepcount=2\relax
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knumericalstart

\@dtl@standardize@currency\Q@dt1lQ@tmp
\ifdefempty{\@dtl@org@currency}%
{h
Y
%
\let\@dtl@currency\@dtl@org@currency
Y
\expandafter\@dtl@checknumericalstart\@dt1l@tmp\@nil\CGnil
%
\ifnum\@dtl@numgrpsepcount>-1\relax
\if@dt1lOnumgrpsep
\ifnum\@dtl@numgrpsepcount=3\relax
\else
\@dtl@datatype=0\relax
\fi
\fi
\fi
}

Check first character for checknumerical process to see if it’s a plus or minus sign.

\def\@dtl@checknumericalstart#1#2\Cnil\@nil{%
\ifx#1\protect\relax
\@dtl@checknumericalstart#2\@nil\@nil\relax
\else
\ifx-#1\relax
\def\@dtletmp{#2}%
\ifdefempty{\@dt1l@tmpl}
{%
\@dtl@datatype=0\relax
Yo
%
\ifnum\@dtl@datatype=0\relax
\@dtl@datatype=1\relax
\fi
\@dtl@checknumericalstart#2\@nil\@nil\relax
Y
\else
\ifx+#1\relax
\def\@dtl@tmp{#2}%
\ifdefempty{\@dt1@tmpl}’
{%
\@dtl@datatype=0\relax
Y
{%
\ifnum\@dtl@datatype=0\relax
\@dtledatatype=1\relax
\fi
\@dtl@checknumericalstart#2\@nil\@nil\relax
o
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\else
\def\@dt1@tmp{#1}%

\ifx#1\$\relax
\@dtl@datatype=3\relax
\@dtl@checknumericalstart#2\0nil\@nil\relax

\else
\ifdefempty{\@dt1@tmpl}’,

{h
\@dtledatatype=0\relax
192
%
\ifnum\@dtl@datatype=0\relax
\@dtl@datatype=1\relax
\fi
\@dtl@checknumericalloop#1#2\0@nil\@nil\relax
/A
\fi
\fi
\fi
\fi
}

fedtlonumgrpsep The conditional \if@dtl@numgrpsep is set the first time \@dt1l@checknumericalloop en-
counters the number group separator.
\newif\if@dt1l@numgrpsep

gitOrDecimalSep Check if argument is either a digit or the decimal separator. Rewrite provided by Bruno Le
Floch.

\newcommand*{\@dt1@ifDigitOrDecimalSep} [3]1{%
\ifnum 9<1\noexpand#1\relax
#2%
\else
\expandafter\ifx\@dtl@decimal#1\relax
#2J,
\else
#3%,
\fi
\fi
}

cknumericalloop Check numericalloop. This iterates through each character until \@nil is reached, or invalid
character found. Increments \@dt1@tmpcount each time it encounters a decimal character.

\def\@dtl@checknumericalloop#1#2\@nil{},
\def\@dtletmp{#13}%
\ifx\@nnil\@dtl@tmp\relax
\let\@dtl@chcknumnext=\@dt1l@checknumericalnoop
\else
\@dt1@ifDigitOrDecimalSep{#1}{%
\let\@dtl@chcknumnext=\@dtl@checknumericalloop’
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\expandafter\ifx\@dtl@decimal#1\relax
\if@dtl@numgrpsep
\ifnum\@dtl@numgrpsepcount=3\relax
\@dt1l@numgrpsepcount=-1\relax
\else
\@dtl@datatype=0\relax
\let\@dtl@chcknumnext=\@dt1l@checknumericalnoop
\fi
\else
\@dt1l@numgrpsepcount=-1\relax
\fi
\else
\ifnum\@dtl@numgrpsepcount=-1\relax
\else
\advance\@dtl@numgrpsepcount by 1\relax
\fi
\fi

Ho%

\ifx\@dtl@numbergroupchar\@dt1l@tmp\relax
\@dt1l@numgrpseptrue
\ifnum\@dtl@numgrpsepcount<3\relax

\@dtl@datatype=0\relax
\let\@dtl@chcknumnext=\@dtl@checknumericalnoop
\else
\@dt1l@numgrpsepcount=0\relax
\fi

\else
\@dtl@datatype=0\relax
\let\@dtl@chcknumnext=\@dtl@checknumericalnoop

\fi

Y
\ifx\@dtl@decimal\@dtl@tmp\relax

\ifnum\@dtl@datatype<3\relax
\@dtl@datatype=2\relax

\fi

\advance\@dtl@tmpcount by 1\relax

\ifnum\@dtl@tmpcount>1\relax
\@dtle@datatype=0\relax
\let\@dtl@chcknumnext=\@dtl@checknumericalnoop

\fi

\fi

\fi

\@dtl@chcknumnext#2\@nil

}

cknumericalnoop End loop
\def\@dtl@checknumericalnoop#1\@nil#2{}
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\DTLifnumerical

\DTLifreal

\DTLifint

\DTLifstring

\DTLifcurrency

\DTLifnumerical{({arg)}{(true part)}{(false part)}

Tests the first argument, if its numerical do second argument, otherwise do third argument.

\newcommand{\DTLifnumericall} [3]{%
\@dtl@checknumerical{#1}}
\ifnum\@dtl@datatype=0\relax#3\else#2\fi
}

\DTLifreal{(arg)}{(true part)}{(false part)}

Tests the first argument, if it’s a real number (not an integer) do second argument, otherwise
do third argument.
\newcommand{\DTLifreal} [3]{%
\@dtl@checknumerical{#1}/
\ifnum\@dtl@datatype=2\relax #2\else #3\fi
}

\DTLifint{(arg)}H(true part)}{(false part)}

Tests the first argument, if it’s an integer do second argument, otherwise do third argument.

\newcommand{\DTLifint} [3]{%
\@dtl@checknumerical{#1}%
\ifnum\@dtl@datatype=1\relax #2\else #3\fi

}

\DTLifstring{(arg)}{(true part)}{(false part)}

Tests the first argument, if it’s a string do second argument, otherwise do third argument.

\newcommand{\DTLifstring} [3]{%
\@dtl@checknumerical{#1}%
\ifnum\@dtl@datatype=0\relax #2\else #3\fi

}

\DTLifcurrency{(arg)}{(true part)}{(false part)}
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Tests the first argument, if it starts with the currency symbol do second argument, otherwise
do third argument.
\newcommand{\DTLifcurrency} [3]{%
\@dtl@checknumerical{#1}}
\ifnum\@dtl@datatype=3\relax #2\else #3\fi
}

TLifcurrencyunit | \DTLifcurrencyunit{{arg)}{(symbol)}{(true part)}{(false part)}

This tests if (arg) is currency, and uses the currency unit (symbol). If true do third argument,
otherwise do fourth argument.

\newcommand*{\DTLifcurrencyunit}[4]{%
\@dtl@checknumerical{#1}J
\ifnum\@dtl@datatype=3\relax
\ifthenelse{\equal{\@dtl@org@currency{#2}}{#3}{#4}/,
\else
#4Y,
\fi
}

TLifcasedatatype | \DTLifcasedatatype{(arg)}{(string case)}{(int case)}{(real case)}
{(currency case)}

If (arg) is a string, do (string case), if (arg) is an integer do (int case), if (arg) is a real number,
do (real casey, if {(arg) is currency, do (curreny case).

\newcommand{\DTLifcasedatatype} [5]{%
\@dtl@checknumerical{#1}}
\ifcase\@dtl@datatype

#2J, string
\or

#3%, integer
\or

#47, number
\or

#5%, currency
\fi

estbothnumerical | \dtl@testbothnumerical{(argl)}{{arg2)}

Tests if both arguments are numerical. This sets the conditional \if@dt1@condition.
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\DTLifnumlt

\dtlcompare

\newcommand*{\dt1l@testbothnumericall} [2]{%
\dtl@ifsingle{#1}{%

\edef\@dt1l0tmp{#1}}{/

\def\@dt1@tmp{#1}}V
\expandafter\@dtl@checknumerical\expandafter{\@dt1l@tmp}y,
\edef\@dtl@firsttype{\number\@dtl@datatype}’
\dtl@ifsingle{#2}{%

\edef\@dt10tmp{#2}}{%

\def\@dtletmp{#2}1}V
\expandafter\@dtl@checknumerical\expandafter{\@dt1l@tmp}y,
\multiply\@dtl@datatype by \@dtl@firsttype\relax
\ifnum\@dtl@datatype>0\relax

\@dtl@conditiontrue
\else

\@dtl@conditionfalse
\fi

\DTLifnumlt{(numi)}{{num2)}{(true part)}{(false part)}

Determines if {(numl)} < {{(num2)}. Both numbers need to have the decimal separator
changed to a dot to ensure that it works with \dt1ifnumlt

\newcommand*{\DTLifnumlt} [4]{%
\DTLconverttodecimal{#1}{\@dt1@numil}%
\DTLconverttodecimal{#2}{\@dt1Gnumiil}%
\dtlifnumlt{\@dtlenumil}{\@dtlCnumiil}%
{%

#3%
Y
Y
#47,
Y

\dtlcompare{{count)}{(stringl)}H(string2)}

Compares (stringl) and (string2), and stores the result in the count register (count). The
result may be one of:

-1 if (stringl) is considered to be less than (string2)

0 if (stringl) is considered to be the same as (string2)
1 if (stringl) is considered to be greater than (string2)
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Note that for the purposes of string comparisons, commands within (stringl) and (string2)
are ignored, except for \space and ~, which are both treated as a space (character code 32.)
The following examples assume that the count register \mycount has been defined as follows:

\newcount\mycount

Examples:

1.

\dtlcompare{\mycount}{Z\"oe}{Zoe}\number\mycount

produces: -1, since the accent command is ignored.

\dtlcompare{\mycount}{foo}{Foo}\number\mycount

produces: 1, since the comparison is case sensitive, however, note the following exam-
ple:

. \dtlcompare{\mycount}{foo}{\uppercase{f}oo}\number\mycount

which produces: 1, since the \uppercase command is ignored.

You can “trick” \dt1compare using a command which doesn’t output any text. Suppose
you have defined the following command:

\newcommand*{\noopsort} [1]1{}
then \noopsort{a}tfoo produces the text: foo, however the following
\dtlcompare{\mycount}{\noopsort{atfoo}{bar}\number\mycount

produces: -1, since the command \noopsort is disregarded when the comparison is
made, so \dtlcompare just compares {a}foo with bar, and since a is less than b, the
first string is considered to be less than the second string.

Note that this also means that:

\def\mystr{abc}’%
\dtlcompare{\mycount}{\mystr}{abc}\number\mycount

produces: -1, since the command \mystr is disregarded, which means that \dt1compare
is comparing an empty string with the string abc.

Spaces count in the comparison:
\dtlcompare{\mycount}{ab cd}{abcd}\number\mycount
produces: 0, but sequential spaces are treated as a single space:

\dtlcompare{\mycount}{ab cd}{ab cd}\number\mycount

produces: 0.
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7. Asusual, spaces following command names are ignored, so

\dtlcompare{\mycount}{ab\relax cd}{ab cd}\number\mycount

produces: -1.

8. ~ and \space are considered to be the same as a space:

\dtlcompare{\mycount}{ab cd}{ab~cd}\number\mycount
produces: 0.

\newcommand*{\dtlcompare} [3]{%
\dt1l@subnobrsp{#2}{\@dt1lGargA}%
\dt1@subnobrsp{#3}{\0@dt1@argB}%
\ifdefempty{\@dt1l@argA}’

%
\ifdefempty{\@dtl@argB}%
{%

#1=0\relax
YA
{%
#1=-1\relax
jyA

jyA

{%
\ifdefempty{\@dtl@argB}}
{%

#1=1\relax
hyA
{%

\DTLsubstituteall{\@dt1l@argA}{ }{\space 1}/
\DTLsubstituteall{\@dt1l@argB}{ }{\space 1}/
\expandafter\dtl@getfirst\@dtl@argA\end@dtl@getfirst
\let\dtlefirstA=\dtlefirst
\let\dtl@restA=\dtl@rest
\expandafter\dtlOgetfirst\@dtlOargB\end@dtlOgetfirst
\let\dtlefirstB=\dtlefirst
\let\dtl@restB=\dtlOrest
\expandafter\dtlQ@ifsingleorUTFviii\expandafter{\dtl@firstA}{}
\expandafter\dtlQ@ifsingleorUTFviii\expandafter{\dtl@firstB}{},
\expandafter\dtl@setcharcode\expandafter{\dtl@firstA}{\dtl@codeA}’,
\expandafter\dtl@setcharcode\expandafter{\dtl@firstB}{\dt1l@codeB}%
\ifnum\dtl@codeA=-1\relax

\ifnum\dtl@codeB=-1\relax

v2.25: added \expandonce to prevent non-ASCII characters from being expanded.

\edef\dtl@donext{Y,
\noexpand\dtlcompare

51



{\noexpand#1}{\expandonce\dtl@restA}{\expandonce\dt1l@restB}}/
\dtl@donext
\else
\edef\dtl@donext{’,
\noexpand\dtlcompare
{\noexpand#13}%
{\expandonce\dt1l@restA}/,
{\expandonce\dt1@firstB\expandonce\dt1l@restB}}%
\dtl@donext
\fi
\else
\ifnum\dtl@codeB=-1\relax

v2.25: added \expandonce to prevent non-ASCII characters from being expanded.

\edef\dt1l@donext{%
\noexpand\dtlcompare
{\noexpand#1},
{\expandonce\dt1l@firstA\expandonce\dtl@restA}’,
{\expandonce\dtl@restB}}%
\dtl@donext
\else
\ifnum\dtl@codeA<\dt1l@codeB
#1=-1\relax
\else
\ifnum\dtl@codeA>\dt1l@codeB
#1=1\relax
\else
\ifdefempty{\dtl@restAl}/,
{h
\ifdefempty{\dtl@restB}%
%
#1=0\relax
Yh
{%
#1=-1\relax
/A
%
Lk
\ifdefempty{\restB}/,
%
#1=1\relax
/A
{h
\protected@edef\dtl@donext{%
\noexpand\dtlcompare
{\noexpand#1}{\dtl@restA}{\dtl@restB}}/,
\dtl@donext
/A
Yh
\fi
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\fi
\fi
\fi
H

v2.25: added \expandonce to prevent non-ASCII characters from being expanded.

\edef\dtl@donext{%
\noexpand\dtlcompare
{\noexpand#1}Y
{\expandonce\dtl@firstA\expandonce\dt1lQrestA}’
{\expandonce\dt1@firstB\expandonce\dt1l@restB}}/
\dtl@donext
%
\edef\dt1l@donext{%
\noexpand\dtlcompare
{\noexpand#1}%
{\expandonce\dt1l@firstA\expandonce\dt1l@restA}’,
{\expandonce\dt1l@firstB\expandonce\dt1l@restB}}%
\dtl@donext
%
/A
Y
}

leif@twoCoctets Check if argument starts with \UTFviii@twoQoctets

\def\dt1@if@twoQoctets#1#2\dt1@endQ@if@two@octets#3#4{%
\ifbool{@dtl@utf8}
¥
\ifx\UTFviii@two@octets#1\relax
#3%
\else
#4Y,
\fi
Y
%
#4%,
o
}

etfirstQUTFviii

\def\dt1l@getfirst@UTFviii#1#2#3\end@dtl0getfirst@UTFviii{},
\def\dtlefirst{#1#2},
\ifx\@nil#3\relax
\def\dtl@rest{}%
\else
\expandafter\def\expandafter\dtl@rest\expandafter{\@dtlOfirsttonil#3}},
\fi
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@dtl@firsttonil
\def\@dtl@firsttonil#1\Onil{#1}

\dtlegetfirst Gets the first object, and stores in \dt1@first. The remainder is stored in \dt1@rest.

\def\dtl@getfirst#1#2\end@dtl@getfirst{y,
\def\dtlofirst{#1}J,
\ifdefempty{\dtlefirst}%
{h
\def\dtl@rest{#2}/
%
%
\ifbool{@dtl@utf8}
%
\expandafter\dt1l@if@two@octets#1#2\relax\dt1l@end@if@twooctets
{k
\dtl@getfirstQUTFviii#1#2\@nil\end@dtl@getfirstQUTFviii
%
{%
\dtl@ifsingle{#1}{\def\dtl@rest{#2}}{\dtlOgetfirst#1#2\end0dtl@getfirstl}y,
Y
/A
{5
\dtl@ifsingle{#1}{\def\dtl@rest{#2}}{\dt1lOgetfirst#1#2\end@dtlQgetfirst}y
Y
Y
Y

Count registers to store character codes:

\newcount\dtl@codeA
\newcount\dtl@codeB

\dtl@setcharcode | \dtl@setcharcode{(c)}{(count register)}

Sets (count register) to the character code of {c), or to -1 if {c) is a control sequence, unless {c)
is either \space or ~ in which case it sets (count register) to the character code of the space
character.
\newcommand*{\dt1l@setcharcodel} [2]{%
\ifstrempty{#1}%
iV
Empty argument. Set code to —1.
#2=-1\relax
jA
4
\ifx\@dtlOwordbreak#l\relax
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\dtlsetcharcode

tlsetlccharcode

UTFviiicharcode

Fviiilccharcode

UTFviiicharcode

Reached a word break. Set to character code of a space.

#2=‘\ \relax
\else
\ifcat\noexpand#1\relax
Argument is a control sequence, so set to 0.
#2=0\relax
\else
\expandafter\dtl@if@twoQoctets#l\relax\relax\dtl@end@if@twoCoctets
{k
Argument is a UTF8 character.
\dtlsetUTFviiicharcode{#1}{#23}},
Yh
{%
Argument is a character, so set to the character code.
\dtlsetcharcode{#1}{#2}}
Yh
\fi
\fi
Yh
}

Set the code for the given character. May be redefined by user for non-UTF8 encodings (e.g.
Latin-1).
\newcommand*{\dtlsetcharcode} [2] {#2=‘#1\relax}

Set the lowercase code for the given character. May be redefined by user for non-UTF8 en-
codings (e.g. Latin-1).
\newcommand*{\dtlsetlccharcodel} [2]{#2=\1ccode‘#1\relax}

Default behaviour is to set all UTF8 characters to code 64 (before A). This will need to be
redefined according to the relevant alphabet.

\newcommand*\dtlsetUTFviiicharcode[2]{\dtlsetdefaultUTFviiicharcode{#1}{#2}}

Default behaviour is to set all UTF8 characters to code 96 (before a). This will need to be
redefined according to the relevant alphabet.
\newcommand*\dtlsetUTFviiilccharcode [2]{\dtlsetdefaultUTFviiilccharcode{#1}{#2}}

Default codes for some supplemental Latin characters.

\newcommand*\dtlsetdefaultUTFviiicharcode [2]{%
\ifboolexpr
{
test {\ifstrequal{#1}{A}}

or test {\ifstrequal{#1}{A}}

or test {\ifstrequal{#1}{A}}

or test {\ifstrequal{#1}{A}}

or test {\ifstrequal{#1}{A}}
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%
%
#2=‘A\relax
%
{%
\ifstrequal{#1}{G}/
{%
#2=‘C\relax
%
{%
\ifboolexpr
{
test {\ifstrequal{#1}{E}}
or test {\ifstrequal{#1}{E}}
or test {\ifstrequal{#1}{E}}
or test {\ifstrequal{#1}{E}}
/A
{%
#2=‘E\relax
%
{%
\ifboolexpr
{
test {\ifstrequal{#1}{I}}
or test {\ifstrequal{#1}{I}}
or test {\ifstrequal{#1}{I}}
or test {\ifstrequal{#1}{I}}
%
{%
#2=‘T\relax
hyA
%
\ifstrequal{#1}{N}%
{%
#2=‘N\relax
/A
{h
\ifboolexpr
{
test {\ifstrequal{#1}{0}}
or test {\ifstrequal{#1}{0}}
or test {\ifstrequal{#1}{0}}
or test {\ifstrequal{#1}{0}}
or test {\ifstrequal{#1}{0}}
%
{%
#2=‘0\relax
%
%
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\ifboolexpr

{

tes

t {\ifstrequal{#1}{0}}

or test {\ifstrequal{#1}{U}}
or test {\ifstrequal{#1}{0}}
or test {\ifstrequal{#1}{U}}

Yh
b

#2=‘U\relax

Yh
{k

\ifstrequal{#1}{V}V

{

Yh
Tk

#2=¢

\ifb
{

or
or
or
or
Yh
{h
#2
Y
{h
\i
{h

Yh
Tk

Y\relax

oolexpr

test {\ifstrequal{#1}{a}}
test {\ifstrequal{#1}{a}}
test {\ifstrequal{#1}{a}}
test {\ifstrequal{#1}{&}}
test {\ifstrequal{#1}{&}}

=‘a\relax

fstrequal{#1}{¢}/

#2=‘c\relax

\ifboolexpr
{
test {\ifstrequal{#1}{é}}
or test {\ifstrequal{#1}{&}}
or test {\ifstrequal{#1}{&}}
or test {\ifstrequal{#1}{&}}
%
{%
#2=‘e\relax
%
%
\ifboolexpr
{
test {\ifstrequal{#1}{i}}
or test {\ifstrequal{#1}{i}}
or test {\ifstrequal{#1}{i}}
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or test {\ifstrequal{#1}{i}}
Yh
{%
#2=‘i\relax
/A
%
\ifstrequal{#1}{fi}}
{k
#2=‘n\relax
%
{%
\ifboolexpr
{
test {\ifstrequal{#1}{6}}
or test {\ifstrequal{#1}{6}}
or test {\ifstrequal{#1}{6}}
or test {\ifstrequal{#1}{d}}
or test {\ifstrequal{#1}{6}}
%
%
#2=‘o\relax
/A
{h
\ifboolexpr
{
test {\ifstrequal{#1}{a}}
or test {\ifstrequal{#1}{a}}
or test {\ifstrequal{#1}{d}}
or test {\ifstrequal{#1}{ii}}
Y
{h
#2=‘u\relax
Yh
Lk
\ifstrequal{#1}{y}%
%
#2=‘y\relax
/A
{h
#2=64\relax
%
Y
/A
T
Yh
%
Y
/A
%
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Yh
Yh
Yh
Yh
Yh
Yh
Yh
¥

Fviiilccharcode As above but for case-insensitive comparison.

\newcommand*\dtlsetdefaultUTFviiilccharcode [2]{%
\ifboolexpr
{
test {\ifstrequal{#1}{a}}
or test {\ifstrequal{#1}{a}}
or test {\ifstrequal{#1}{a}}
or test {\ifstrequal{#1}{&}}
or test {\ifstrequal{#1}{&}}
or test {\ifstrequal{#1}{A}}
or test {\ifstrequal{#1}{A}}
or test {\ifstrequal{#1}{A}}
or test {\ifstrequal{#1}{A}}
or test {\ifstrequal{#1}{A}}
i
{%
#2=‘a\relax
%
%
\ifboolexpr
{
test {\ifstrequal{#1}{¢}?}
or test {\ifstrequal{#1}{C}}
}
{%
#2=‘c\relax
%
%
\ifboolexpr
{
test {\ifstrequal{#1}{&}}
or test {\ifstrequal{#1}{é&}}
or test {\ifstrequal{#1}{&}}
or test {\ifstrequal{#1}{&}}
or test {\ifstrequal{#1}{E}}
or test {\ifstrequal{#1}{E}}
or test {\ifstrequal{#1}{E}}
or test {\ifstrequal{#1}{E}}
/A
{%
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#2=‘e\relax

Y
Tk

\ifboolexpr

{

or
or
or
or
or
or
or
%
%

#2=‘i\relax

Yh
Tk

\ifboolexpr

{

3

b

Yh
{h

test
test
test
test
test
test
test
test

{\ifstrequal{#1}{i}}
{\ifstrequal{#1}{i}}
{\ifstrequal{#1}{1}}
{\ifstrequal{#1}{i}}
{\ifstrequal{#1}{i}}
{\ifstrequal{#1}{i}}
{\ifstrequal{#1}{I}}
{\ifstrequal{#1}{i}}

test {\ifstrequal{#1}{fi}}
or test {\ifstrequal{#1}{N}}

#2=‘n\relax

\ifboolexpr

{

or
or
or
or
or
or
or
or
or

Y

{k

test
test
test
test
test
test
test
test
test
test

{\ifstrequal{#1}{56}}
{\ifstrequal{#1}{6}}
{\ifstrequal{#1}{8}}
{\ifstrequal{#1}{5}}
{\ifstrequal{#1}{5}}
{\ifstrequal{#1}{0}}
{\ifstrequal{#1}{0}}
{\ifstrequal{#1}{0}}
{\ifstrequal{#1}{0}}
{\ifstrequal{#1}{0}}

#2=‘o\relax

Yh
{%

\ifboolexpr

{

test {\ifstrequal{#1}{a}}
or test {\ifstrequal{#1}{a}}
or test {\ifstrequal{#1}{d}}
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tl@setlccharcode

or test {\ifstrequal{#1}{ii}}
or test {\ifstrequal{#1}{U}}
or test {\ifstrequal{#1}{U}}
or test {\ifstrequal{#1}{0}}
or test {\ifstrequal{#1}{U}}

hyA

{%
#2=‘u\relax

jyA

{%
\ifboolexpr
{

test {\ifstrequal{#1}{y}}
or test {\ifstrequal{#1}{¥}}

jyA

{%
#2=‘y\relax

jy/A

{%
#2=96\relax

jyA

Y
jyA
Y
Y
jA
Y
Y

\dtl@setlccharcode{(c)}{(count register)}

As\dtl@setlccharcode except it sets (count register) to the lower case character code of {c),
unless (c) is a control sequence, in which case it does the same as \dt1@setcharcode.
\newcommand*{\dtl@setlccharcode} [2]{%

\ifstrempty{#1}/
%
String is empty so set to —1.
#2=-1\relax
Y
{%

Do we have a word break?
\ifx#1\@dtl@wordbreak\relax
#2=°\ \relax
\else
\ifcat\noexpand#1\relax
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Argument is a control sequence, so set to 0.
#2=0\relax
\else
\expandafter\dtl@if@twoQoctets#l\relax\relax\dt1l@end@if@twoCoctets
¥
Argument is a UTF8 character.
\dtlsetUTFviiilccharcode{#1}{#23})
o
O
Argument is a character, so set to the lower case code.
\dtlsetlccharcode{#1}{#2}%
Y
If the result is zero, which means the character doesn’t have a lower case equivalent. So set to
the character code.
\ifnum#2=0\relax
#2=‘#1\relax
\fi
\fi
\fi
Y
}

\dtlicompare | \dtlicompare{{count)}{(stringl)}{(string2)}

As \dtlcompare but ignores case.

\newcommand*{\dtlicompare} [3]{%
\dtl@subnobrsp{#2}{\@dtl@argAl}y,
\dt1l@subnobrsp{#3}{\@dt1l@argB}%
\ifdefempty{\@dtl@argAl}’

{k
\ifdefempty{\@dtl@argB}%
Tk
Both are empty, so they are equal.
#1=0\relax
Yh
{h
The first string is empty, but the second isn’t. Therefore the first string is less than the second
string.
#1=-1\relax
Yh
Yh
Tk
\ifdefempty{\@dtl@argBl}/,
{h
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The second string is empty, but the first isn't. Therefore the first string is greater than the
second string.
#1=1\relax
Yh
{h
Identify all word breaks.
\dtl@setwordbreaksnohyphens{\@dt1l@argA}{\@dtl@wordbreakl},
\let\@dtlGargA\dtl@string
\dtl@setwordbreaksnohyphens{\@dt1l@argB}{\@dt1l@wordbreakl}y,
\let\@dtl@argB\dtl@string

Get the first object and the remaining text.

\expandafter\dtl@getfirst\@dtl@argA\end@dtl@getfirst
\let\dtlefirstA=\dtlefirst

\let\dtl@restA=\dtlQrest
\expandafter\dtlQgetfirst\@dtl@argB\end@dtl@getfirst
\let\dtlefirstB=\dtlefirst

\let\dtl@restB=\dtl@rest

Is the first object of (stringl) a single character or a group?
\expandafter\dtl@ifsingleorUTFviii\expandafter{\dtl@firstA}Y,
Tk
It’s a single character. Is the first object of (string2) a single character or a group?
\expandafter\dtl@ifsingleorUTFviii\expandafter{\dtl@firstBl}/
Tk
Both are a single character. Get the lower case character code.
\expandafter\dtl@setlccharcode\expandafter{\dtl@firstA}{\dt1l@codeA}’,
\expandafter\dtl@setlccharcode\expandafter{\dt1l@firstB}{\dt1l@codeB}/

\ifnum\dtl@codeA=-1\relax
\ifnum\dtl@codeB=-1\relax

v2.25: added \expandonce to prevent non-ASCII characters from being expanded.

\edef\dtl@donext{%
\noexpand\dtlicompare{\noexpand#11}%
{\expandonce\dtl@restA}{\expandonce\dt1lQrestB}}%

\dtl@donext

\else
\edef\dtl@donext{%
\noexpand\dtlicompare
{\noexpand#1},
{\expandonce\dt1l@restA}/,
{\expandonce\dt1@firstB\expandonce\dt1l@restB}}%
\dtl@donext
\fi
\else
\ifnum\dtl@codeB=-1\relax

v2.25: added \expandonce to prevent non-ASCII characters from being expanded.
\edef\dtl@donext{%
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\noexpand\dtlicompare
{\noexpand#1},
{\expandonce\dt1l@firstA\expandonce\dt1l@restA}),
{\expandonce\dt1l@restB}}%

\dtl@donext
\else
\ifnum\dtl@codeA<\dtl@codeB
#1=-1\relax
\else
\ifnum\dtl@codeA>\dt1l@codeB
#1=1\relax
\else
\ifdefempty{\dtl@restAl}/,
{%
\ifdefempty{\dtl@restB}/
%
#1=0\relax
Y
{h
#1=-1\relax
/A
Yh
{h
\ifdefempty{\restB}/
{%
#1=1\relax
/A
{h
v2.25: added \expandonce to prevent non-ASCII characters from being expanded.
\edef\dtl@donext{%
\noexpand\dtlicompare
{\noexpand#1},

{\expandonce\dt1l@restA}),
{\expandonce\dtl@restB}}%
\dtl@donext
/A
Yh
\fi
\fi
\fi
\fi
Yh
{h
The first object in (stringl) is a single character, but the first object in (string2) isn’t a single
character. v2.25: added \expandonce to prevent non-ASCII characters from being expanded.

\edef\dtledonext{%
\noexpand\dtlicompare
{\noexpand#1}%
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{\expandonce\dt1l@firstA\expandonce\dtlQrestA}’
{\expandonce\dt1@firstB\expandonce\dt1l@restB}}/
\dtl@donext
%
%
{%
Neither object is a single character. v2.25: added \expandonce to prevent non-ASCII charac-
ters from being expanded.

\edef\dtl@donext{’
\noexpand\dtlicompare

{\noexpand#1}%
{\expandonce\dtl@firstA\expandonce\dt1l@restA}),
{\expandonce\dtl@firstB\expandonce\dt1l@restB}}/

\dtl@donext

Y%
/A
}
}

ordindexcompare Word breaks come before all other letters of the alphabet.

\newcommand*{\dtlwordindexcomparel} [3]{/
\@dtldictcompare{#1}{#2}{#3}{\@dt1l@wordbreakl}y,
}

terindexcompare Word breaks are ignored.

\newcommand*{\dt1lletterindexcomparel} [3]{%
\@dtldictcompare{#1}{#2}{#3}{}%
}

@dtldictcompare Word or letter compare. Fourth argument should be \@dt1l@wordbreak for word compare or
empty for letter compare.

\newcommand*{\@dtldictcompare} [4]{%
\dt1l@subnobrsp{#2}{\@dt1l@argA}%
\dt1l@subnobrsp{#3}{\edtl@argB}/
\ifdefempty{\@dtlQarghl}’,

{%
\ifdefempty{\@dtl@argB}%
{%

#1=0\relax
YA
{%
#1=-1\relax
jyA

jyA

{4
\ifdefempty{\@dtl@argB}/
{%

#1=1\relax
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Yh

b
Alphabetizing continues until a comma indicates inverted order. This assumes that an actual
comma indicates that the comma forms part of the text (e.g. in a title of a play). Inversion
commas should be indicated using commands such as \datatoolpersoncomma. There are
three types of inverted order: people, places and subjects (concepts or objects). We also need
to treat parenthetical material in a similar way. Find if the first string has an inverted order.

\expandafter\DTLsplitstring\expandafter
{\edtleargA}{\datatoolpersoncomma}{\@dtl@beforepart}{\@dtl@afterpartl}y
\ifdefempty{\@dtl@replaced}’
{k
\expandafter\DTLsplitstring\expandafter
{\@dtl@argA}{\datatoolplacecomma}{\@dt1l@beforepart}{\@dtl@afterpartl}’,
\ifdefempty{\@dtl@replacedl}’
%
\expandafter\DTLsplitstring\expandafter
{\edtleargA}{\datatoolsubjectcomma}{\@dtl@beforepart}{\@dtl@afterpartl}y,
\ifdefempty{\@dtl@replaced},
Lk
\expandafter\DTLsplitstring\expandafter
{\edtleargA}{\datatoolparenstart}{\@dtl@beforepart}{\@dtl@afterpartl}’
\ifdefempty{\@dtl@replaced}’
%
\def\@dt1@AQGcomma{0}7
\let\@dt1@AGbefore\@dtl@argA
\def\@dtl@AGafter{}/,
/A
%
\let\@dt1@AQGcomma\@dtl@replaced
\let\@dt1@AGbefore\@dtl@beforepart
\let\@dtl@AGafter\@dtl@afterpart
%
Yh
{h
\let\@dt1@AGcomma\@dtl@replaced
\let\@dt1l@AGbefore\@dtl@beforepart
\let\@dtl@AGafter\@dtl@afterpart
Y
Y
{h
\let\@dt1@AGcomma\@dtl@replaced
\let\@dt1@AGbefore\@dtl@beforepart
\let\@dtl@AGafter\@dtl@afterpart
/A
Y
{k
\let\@dt1@AGcomma\@dtl@replaced
\let\@dt1l@AGbefore\@dtl@beforepart
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\let\@dtl@AQafter\@dtl@afterpart
Y
Now find if the second string has an inverted order.

\expandafter\DTLsplitstring\expandafter
{\@dtleargB}{\datatoolpersoncomma}{\@dtl@beforepart}{\@dtl@afterpart}y,
\ifdefempty{\@dtl@replaced}’
%
\expandafter\DTLsplitstring\expandafter
{\edtleargB}{\datatoolplacecomma}{\@dt1l@beforepart}{\@dtlQafterpartl}y
\ifdefempty{\@dtl@replaced}’,
{h
\expandafter\DTLsplitstring\expandafter
{\@edtleargB}{\datatoolsubjectcomma}{\@dtl@beforepart}{\@dtl@afterpartl}y,
\ifdefempty{\@dtl@replaced}’
Lk
\expandafter\DTLsplitstring\expandafter
{\@dtl@argB}{\datatoolparenstart}{\@dtl@beforepart}{\@dtl@afterpartl}’
\ifdefempty{\@dtl@replaced}’
%
\def\@dt1@B@comma{0}%
\let\@dt1@B@before\@dt1l@argB
\def\@dt1@Boafter{}%
%
%
\let\@dt1@B@comma\@dtl@replaced
\let\@dt1@B@before\@dt1l@beforepart
\let\@dt1l@BGafter\@dtl@afterpart
%
Y
{h
\let\@dt1l@B@comma\@dtl@replaced
\let\@dt1@BGbefore\@dtl@beforepart
\let\@dt1l@BGafter\@dtl@afterpart
Y
/A
%
\let\@dt1@B@comma\@dtl@replaced
\let\@dt1@B@before\@dtl@beforepart
\let\@dtl@BGafter\@dtl@afterpart
/A
T
{h
\let\@dt1@B@comma\@dtl@replaced
\let\@dt1@BGbefore\@dtl@beforepart
\let\@dtl@BRafter\@dtlQafterpart
%
Get the first letter and find out if it’s a letter, digit or symbol.
\expandafter\dtl@ifcasechargroup\@dt1l@AGbefore\dt1l@end@ifcasechargroup
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{\def\@dt1le@A@chargroup{2}}%

{\def\@dtl@A@chargroup{1}}%

{\def\@dt1l@A@chargroup{0}}%
\expandafter\dtl@ifcasechargroup\@dt1l@B@before\dt1l@end@ifcasechargroup

{\def\@dt1eBechargroup{2}}%

{\def\@dt1e@Bechargroup{1}}%

{\def\@dt1eBechargroup{0}}/

Are they in the same group?

\ifnum\@dt1@AQchargroup<\@dt1@BAchargroup
#1=-1\relax
\else
\ifnum\@dt1l@A@chargroup>\@dt1@BOGchargroup
#1=1\relax
\else

In the same group. Which group are they in?
\ifcase\@dt1@AGchargroup

Symbol group v2.25: added \expandonce to prevent non-ASCII characters from being ex-
panded.

\edef\dtl@donext{%
\noexpand\dtlcompare
{\noexpand#1}7
{\expandonce\@dt1@AGbeforel}’
{\expandonce\@dt10B@before}}%
\dtl@donext

Number.

\or
\ifnum\@dt1@AGbefore<\@dt1@B@before\relax
#1=-1\relax
\else
\ifnum\@dt1@A@before>\@dt1@B@before\relax
#1=1\relax
\else
#1=0\relax
\fi
\fi
\or

Word or phrase.

\@dtlwordindexcompare{#1}{\@dt1@AGbefore}{\@dt1@B@before}
{\dtlicomparewords}{#4}/

If they are equal, do we have an inverted order?
\ifnum#1=0\relax
Temporarily redefine the inversion commas to numbers to make the comparisons easier.

\let\@org@dtl@person@comma\datatoolpersoncomma
\let\@org@dtl@place@comma\datatoolplacecomma
\let\@org@dtl@subject@comma\datatoolsubjectcomma
\let\@org@dtl@paren@start\datatoolparenstart
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People first, then places, then subjects, then no inversion, then parenthetical.

\def\datatoolpersoncomma{3}%
\def\datatoolplacecomma{2}%
\def\datatoolsubjectcomma{1}%
\def\datatoolparenstart{-1}%

Now compare:

\ifnum\@dt1@A@comma>\@dt1@B@comma\relax
#1=-1\relax
\else
\ifnum\@dt1@AGcomma<\@dt1@B@comma\relax
#1=1\relax
\else

They are the same type. First do a reverse case sensitive comparison.

\@dtlwordindexcompare{#1}{\@dt1@B@before}{\@dt1@AGbefore}
{\dtlcomparewords}{#4}%

Are they still equal?
\ifnum#1=0\relax

So sort on inversion.

\@dtlwordindexcompare{#1}{\@dt1@AGafter}{\@dt1@BOafter}
{\dtlicomparewords}{#4}},
\fi
\fi
\fi

Restore original definitions.

\let\datatoolpersoncomma\@org@dtl@person@comma
\let\datatoolplacecomma\@org@dtl@place@comma
\let\datatoolsubjectcomma\Q@org@dtl@subject@comma
\let\datatoolparenstart\@org@dtlQparen@start
\fi
\fi
\fi
\fi
/A
Y
Yh

Need to indicate type of inversion.

toolpersoncomma

\newcommand*{\datatoolpersoncommal}{, \space}
atoolplacecomma

\newcommand*{\datatoolplacecommal}{, \space}
oolsubjectcomma

\newcommand*{\datatoolsubjectcomma}{, \space}
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atoolparenstart
\newcommand*{\datatoolparenstart}{\space}

wordindexcompare | \@dtlwordindexcompare{(count)}{(cs 4)}{(cs B)}{(word comparison handler)}
{(word break replacement)’

\newcommand*{\@dtlwordindexcompare} [5]{%

Word or phrase. Replace word breaks.

\dtl@setwordbreaks{#2}{#5}
\let#2\dtl@string

And again for the second string.

\dtl@setwordbreaks{#3}{}%
\let#3\dtl@string

Now compare both strings.

% \edtledict@compare{#1}{#2}{#3}{#4}%
\edef\@dtl@do@compare{
\noexpand#4{\noexpand#11}/,
{\expandonce#2}{\expandonce#31}/
Y
\@dt1@doGcompare
}

dtl@dict@compare | \@dtl@dict@compare{{count)}{{(cs 4)}{(cs B)}{{(word comparison handler)}

Now that all the word breaks have been identified with \@dt1@wordbreak compare both
strings.
\newcommand*{\@dt1@dict@compare} [4]{/
Are either empty?
\ifdefempty{#2}%
%
A is empty. Is B empty?
\ifdefempty{#3}%
{h
Both are empty.
#1=0\relax
Yh
b
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\dtl@grabword

dtlicomparewords

A is empty but B isn’t
#1=-1\relax
Yh
Yh
{k
Aisn’t empty. Is B empty?
\ifdefempty{#3}%
{h
B is empty but Aisn't.
#1=1\relax
Yh
{h
Neither are empty. Grab first word from A.
\expandafter\dtlOgrabword#2\@dtlQ@endgrabword\dt1@AQfirst\dt1lQA@remain
Grab first word from B.
\expandafter\dtlOgrabword#3\@dt1lOendgrabword\dt1@BOfirst\dt1@BO@remain
Compare A and B.

\edef\@dt1l@do@compare{’,
\noexpand#4{\noexpand#11}/,
{\expandonce\dt1l@A@first}{\expandonce\dt1@Befirstl}y
Y
\@dt1l@do@compare

Are they the same?
\ifnum#1=0\relax

They are, so compare on the next word.

\@dtledict@compare{#1}{\dt1@AQremain}{\dt1@BAremain}{#41}%
\fi
Yh
%
}

Grab first word from phrase.

\def\dtl@grabword#1\@dt1l@wordbreak#2\@dt1l@endgrabword#3#4{/
\def#3{#1}%
\def#4{#2}%

}

\dtlicomparewords{(count)}{(word 4)}{{word B)}

This does a case insensitive comparison.

\newcommand{\dtlicomparewords}[3]{%
\dtlicompare{#1}{#2}{#3}/
}
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\dtlcomparewords | \dtlcomparewords{(count)}{(word 4)}{(word B)}

This does a case sensitive comparison.

\newcommand{\dtlcomparewords}[3]{%
\dtlcompare{#1}{#2}{#3}/
}

lesetwordbreaks Replace word breaks (space, \space, \, ~ and hyphen -) with the second argument (either
\@dtl@wordbreak for letter sort or nothing for word sort). Result is stored in \dt1@string.

\newcommand*{\dt1@setwordbreaks} [2]{%
\expandafter\dtl@subnobrsp\expandafter{#1}{\dtl@string}/,
\DTLsubstituteall{\dtl@string}{~}{#2}/
\DTLsubstituteall{\dt1l@string}{\ }H#2}/
\DTLsubstituteall{\dtl@string}{\space}{#2}}
\DTLsubstituteall{\dtl@string}{-H{#2}%

Now deal with actual spaces.

\toks@{#2}/,
\edef\dt1l@do@setwordbreaks{’
\noexpand\@dtl@setwordbreaks{\the\toks@}\expandonce\dtl@string\space\noexpand\@nil}y,
\def\dtl@string{}%
\dtl@do@setwordbreaks
}

l@setwordbreaks

\def\@dtl@setwordbreaks#1#2 #3{J,
\def\dtletmp{#3}%
\ifx\@nnil\dt1l@tmp

Reached end of loop.

\let\@dtl@setwordbreaks@next\@gobbletwo
\appto\dt1l@string{#2}%

\else
\let\@dtl@setwordbreaks@next\@dtl@setwordbreaks
\appto\dtl@string{#2#1}/

\fi

\@dtl@setwordbreaks@next{#1}#3Y%

}

breaksnohyphens As \dtl@setwordbreaks but excludes hyphens.

\newcommand*{\dt1l@setwordbreaksnohyphens} [2]{%
\expandafter\dtl@subnobrsp\expandafter{#1}{\dtl@string}y,
\DTLsubstituteall{\dt1@string}{~}{#2}%
\DTLsubstituteall{\dtl@string}{\ }{#2}%
\DTLsubstituteall{\dt1l@string}{\space}{#2}/

Now deal with actual spaces.
\toks@{#2}%
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\edef\dt1l@do@setwordbreaks{’
\noexpand\@dtl@setwordbreaks{\the\toks@}\expandonce\dtl@string\space\noexpand\@nil}y,
\def\dtl@string{}%
\dtl@do@setwordbreaks
}

\@dtl@wordbreak
\newcommand*{\@dtl@wordbreak}{ }

ifcasechargroup Determine if first character is a letter, a digit or a symbol.
\def\dtl@ifcasechargroup#1#2\dt10end@ifcasechargroup#3#4#5{J

Does it start with a UTF8 character?

\expandafter\dt1l@if@twoQoctets#1#2\relax\relax\dt1l@end@if@twoQoctets
{h
Get the lower case character code.
\dtl@getfirst@UTFviii#1#2\@nil\end@dtlOgetfirstQ@UTFviii
\expandafter\dtlsetUTFviiilccharcode\expandafter{\dtlefirst}{\count@}y,
\ifnum\count@<‘a\relax #5\else#3\fi
Y
{h
\dtlifcasechargroup{#11}/
{#3}Y%
{%
Starts with a digit. Is the whole thing an integer?

\DTLifint{#1#2}
{h
#4J,
Yh
Tk
No, it isn’t. Consider it a string.
#3J,
Yh
Yh
{#5}Y%
Yh
}

macro | \dtlifcasechargroup{({char)}{(case letter)}{{case digit)}{(case symbol)}

\newcommand*{\dtlifcasechargroup} [4]{%
\count@=‘#1\relax
\dtlifintclosedbetween{\number\count@}{48}{57}%
{4
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It’s a digit.
#3%
A
iV
\dtlifintclosedbetween{\number\count@}{97}{122}%
%
Lower case letter
#2%
J A
%
\dtlifintclosedbetween{\number\count@}{65}{90}%
iV
Upper case letter
#27
Y
i
Other
#4Y%
Y
JA
Y
}

\dtlparsewords | \dtlparsewords{(phrase)}{(handler cs)}

Iterates through the given phrase. Hyphens are considered word boundaries.

\newcommand*{\dtlparsewords}[2]{/
\dt1l@subnobrsp{#1}{\dtl@string}’%
\DTLsubstituteall{\dtl@string}{ " }{ 1}/
\DTLsubstituteall{\dtl@string}{\ }{ }%
\DTLsubstituteall{\dtl@string}{\space}{ 1}/
\DTLsubstituteall{\dtl@string}{-}{ }%
\let\dtl@parsewordshandler#2\relax
\edef\dtl@donext{’,

\noexpand\@dtl@parse@words\expandonce\dtl@string\space\noexpand\O0nil}y,

\dtl@donext

dtl@parse@words
\def\@dtl@parse@words#1l #2{%
\def\dtl@tmp{#2}%
\ifx\@nnil\dt1l@tmp
\let\parse@wordsnext=\@gobble
\else
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\DTLifstringlt

\DTLiflt

\let\parse@wordsnext=\@dt1l@parseQwords
\fi
\dlt@parsewordshandler{#1}J,
\parse@wordsnext#2%
}

\DTLifstringlt{(stringl)}{(string2)}{(true part)}{(false part)}

String comparison (Starred version ignores case)
\newcommand*{\DTLifstringlt}{\@ifstar\@sDTLifstringlt\@DTLifstringlt}

Unstarred version

\newcommand*{\@DTLifstringlt} [4]{%
\protected@edef\Q@dt10@tmpcmp{%
\noexpand\dtlcompare{\noexpand\@dtl@tmpcount}{#1}{#2}1}/
\@dt1l@tmpcmp
\ifnum\@dtl@tmpcount<0\relax
#3J,
\else
#47%
\fi
}

Starred version

\newcommand*{\@sDTLifstringlt} [4]{%
\protected@edef\Q@dt10@tmpcmp{%
\noexpand\dtlicompare{\noexpand\@dtl@tmpcount}{#1}{#23}}%
\@dt1l@tmpcmp
\ifnum\@dtl@tmpcount<0\relax
#3J,
\else
#47%
\fi

\DTLiflt{(arg1)}(arg2)}{(true part)}{(false part)}

Does \DTLifnumlt if both (argl) and (arg2) are numerical, otherwise do \DTLifstringlt

(unstarred version) or \DTLifstringlt* (starred version).
\newcommand*{\DTLiflt}{\@ifstar\@sDTLif1t\@DTLiflt}
Unstarred version

\newcommand*{\@DTLif1lt} [4]{%
\dtl@testbothnumerical{#1}{#21}%
\if@dtl@condition
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\DTLifnumgt

\DTLifstringgt

\DTLifnumlt{#1}{#2}{#3}{#4}%
\else
\@DTLifstringlt{#1}{#2}{#3}{#4}/,
\fi
Y

Starred version

\newcommand*{\@sDTLif1t} [4]{%
\dtl@testbothnumerical{#1}{#2}%
\if@dtl@condition

\DTLifnumlt{#1}{#2}{#3}{#41}V,
\else

\@sDTLifstringlt{#1}{#2{#3}{#4}}
\fi

\DTLifnumgt{(numi)}{(num2)}{(true part)}{(false part)}

Determines if {(numlI)} > {{(num2)}. Both numbers need to have the decimal separator
changed to a dot to ensure that it works with \dt1ifnumgt

\newcommand*{\DTLifnumgt} [4]{%
\DTLconverttodecimal{#1}{\@dt1@numil}%
\DTLconverttodecimal{#2}{\@dt1@numii}%
\dtlifnumgt{\@dtl@numi}{\@dt1@numiil}y
4

#3%
Y
4
#47,
Y

\DTLifstringgt{(stringl)}{(string2)}{(true part)}{(false part)}

String comparison (starred version ignores case)
\newcommand*{\DTLifstringgt}{\@ifstar\@sDTLifstringgt\@DTLifstringgt}

Unstarred version

\newcommand*{\@DTLifstringgt} [4]{/
\protected@edef\@dt10@tmpcmp{%
\noexpand\dtlcompare{\noexpand\@dtl@tmpcount}{#1}{#2}1}/
\@dt1l@tmpcmp
\ifnum\@dtl@tmpcount>0\relax
#3%
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\else
#47,
\fi
}

Starred version

\newcommand*{\@sDTLifstringgt} [4]{%
\protected@edef\Q@dt10@tmpcmp{%
\noexpand\dtlicompare{\noexpand\@dtl@tmpcount}{#1}{#2}}%
\@dt1@tmpcmp
\ifnum\@dtl@tmpcount>0\relax
#3Y,
\else
#47,
\fi

\DTLifgt | \DTLifgt{(arg1)}{(arg2)}{(true part)}{(false part)}

Does \DTLifnumgt if both (argl) and (arg2) are numerical, otherwise do \DTLifstringgt
or \DTLifstringgt*
\newcommand*{\DTLifgt}{\@ifstar\@sDTLifgt\@DTLifgt}

Unstarred version

\newcommand*{\@DTLifgt} [4]{%
\dtl@testbothnumerical{#1}{#2}%
\if@dtl@condition

\DTLifnumgt{#1-{#2}{#3}{#4}/,
\else
\ODTLifstringgt{#1}{#2}{#3}{#4}},
\fi
}

Starred version

\newcommand*{\@sDTLifgt} [4]{%
\dtl@testbothnumerical{#1}{#2}Y%
\if@dtl@condition

\DTLifnumgt{#1}{#2}{#3}{#4}/,
\else

\@sDTLifstringgt{#1}{#2}{#3}{#4}/
\fi

\DTLifnumeq | \DTLifnumeq{(numi)}{(num2)}{({true part)}{{false part)}
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\DTLifstringeq

\DTLifeq

Determines if {(numlI)} = {(num2)}. Both numbers need to have the decimal separator
changed to a dot to ensure that it works with \dt1ifnumeq

\newcommand*{\DTLifnumeq} [4]{%
\DTLconverttodecimal{#1}{\@dt1@numil}
\DTLconverttodecimal{#2}{\@dt1@numii}%
\dtlifnumeq{\@dtl@numi}{\@dt1@numiil}y
4

#3%
Y
4
#47,
Y

\DTLifstringeq{(string?)}{(string2)}{(true part)}{(false part)}

String comparison (starred version ignores case)
\newcommand*{\DTLifstringeq}{\@ifstar\@sDTLifstringeq\@DTLifstringeq}

Unstarred version

\newcommand*{\@DTLifstringeq} [4]{%
\protected@edef\@dt10@tmpcmp{%
\noexpand\dtlcompare{\noexpand\@dtl@tmpcount }{#1}{#2}1}/
\@dt1l@tmpcmp
\ifnum\@dtl@tmpcount=0\relax
#3%
\else
#4,
\fi
}

Starred version

\newcommand*{\@sDTLifstringeq} [4]1{%
\protected@edef\Q@dt10tmpcmp{%
\noexpand\dtlicompare{\noexpand\@dtl@tmpcount{#1}{#2}1}/
\@dt1@tmpcmp
\ifnum\@dtl@tmpcount=0\relax
#3%
\else
#4,
\fi

\DTLifeq{{argl)}{{arg2){(true part)}{(false part)}
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Does \DTLifnumeq if both (argl) and (arg2) are numerical, otherwise do \DTLifstringeq
or \DTLifstringeq*
\newcommand*{\DTLifeq}{\@ifstar\@sDTLifeq\@DTLifeq}

Unstarred version

\newcommand*{\@DTLifeq} [4]1{%
\dtl@testbothnumerical{#1}{#23}%
\if@dtl@condition

\DTLifnumeq{#1{#2}{#3}{#4}/,
\else
\@DTLifstringeq{#1}{#2}{#3}{#4}),
\fi
}

Starred version

\newcommand*{\@sDTLifeq} [4]{%
\dtl@testbothnumerical{#1}{#2}%
\if@dtl@condition

\DTLifnumeq{#1{#2}{#3}{#4}/,
\else
\@sDTLifstringeq{#1}{#2}{#3}{#4}/
\fi
}

\DTLifSubString | \DTLifSubString{(string)}{(sub string)}{(true part)}{(false part)}

If (sub string) is contained in (string) does (true part), otherwise does (false part).

\newcommand*{\DTLifSubString}[4]{%
\protected@edef\@dtl@dotestifsubstring{\noexpand\dtl@testifsubstring
{#13{#2}}7
\@dtl@dotestifsubstring
\if@dtl@condition

#3%
\else
#47,

\fi

testifsubstring

\newcommand*{\dt1l@testifsubstring} [2]{%
\dt1l@subnobrsp{#1}{\@dtleargh}y,
\dt1l@subnobrsp{#2}{\@dt1@argB}%

Identify all word breaks.

\dtl@setwordbreaksnohyphens{\@dtl@argA}{\@dt1l@wordbreak}’
\let\@dtl@argA\dtl@string
\dtl@setwordbreaksnohyphens{\@dt1l@argB}{\@dtlQ@wordbreakl}
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\let\@dtl@argB\dtl@string
\edef\dtl@donext{’
\noexpand\@dtl@testifsubstring{\expandonce\@dtl@argA}{\expandonce\@dt1@argB}}/
\dtl@donext
}
\newcommand*{\@dtl@testifsubstring} [2]{%

\def\@dt1@subsQargA{#11}Y
\def\@dt1l@subs@argB{#2}/
\ifdefempty{\@dtl@subs@argB}/,
{h
\@dtl@conditiontrue
%
{%
\ifdefempty{\@dt1l@subs@argA}y,
{h
\@dtl@conditionfalse
/A
%
\@dtl@teststartswith{#1}{#21}/
\if@dtl@condition
\else
\dtl@getfirst#1\end@dtl@getfirst
\expandafter\dtl@ifsingle\expandafter{\dtl@first}’
%
\expandafter\@dtl@testifsubstring\expandafter{\dtl@rest}{#2}J
Y
{%
\protected@edef\@dt1l@donext{\noexpand\@dtl@testifsubstring
{\expandonce\dtl@first\expandonce\dtl@rest}{\expandonce\@dt1l@subs@argB}}}
\@dtl@donext
Y
\fi
/A
%
}

\DTLifStartsWith | \DTLifStartsWith{(string)}{(substring)}{(true part)}{(false part)’}

If (string) starts with (substring), this does (true part), otherwise it does (false part).

\newcommand*{\DTLifStartsWith} [4]{%
\@dtl@conditionfalse
\protected@edef\@dt10tmp{\noexpand\dtl@teststartswith{#1}{#2}}%
\@dtl@tmp
\if@dtl@condition
#3%
\else
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#47,
\fi

loteststartswith | \dtl@teststartswith{(string){(prefiz)}

Tests if (string) starts with (prefix). This sets \1f@dt1l@condition. First substitute all word
breaks with \dt1@setwordbreaksnohyphen

\newcommand*{\dt1l@teststartswith}[2]{%
\dt1l@subnobrsp{#1}{\@dtl@argA}’
\dtl@subnobrsp{#2}{\@dtl@argBl}/,

Identify all word breaks.

\dtl@setwordbreaksnohyphens{\@dtl@argA}{\@dtlQ@wordbreakl}’
\let\@dtlOargA\dtl@string
\dtl@setwordbreaksnohyphens{\@dtl@argB}{\@dt1l@wordbreakl}
\let\@dtl@argB\dtl@string
\edef\dtl@donext{%
\noexpand\@dtl@teststartswith{\expandonce\@dtl@argA}{\expandonce\@dtl@argBl}}/,

\dtl@donext

}

\newcommand*{\@dtl@teststartswithl} [2]{/
\def\@dtlQargA{#1}/,
\def\@dt1QargB{#2}/
\ifdefempty{\@dtl@argA}y
{%

\ifdefempty{\@dtl@argB}%
%
\@dtl@conditiontrue
Y
{h
\@dtl@conditionfalse
/A
oA
{h
\ifdefempty{\@dtl@argBl}/,
{%
\@dtl@conditiontrue
/A
%
\expandafter\dtl@getfirst\@dtl@argA\end@dtlOgetfirst

Get the first object and the remaining text.

\let\dtlefirstA=\dtlOfirst
\let\dtl@restA=\dtl@rest
\expandafter\dtl@getfirst\@dtl@argB\end@dtlOgetfirst
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\let\dtl@firstB=\dtl@first
\let\dtl@restB=\dtl@rest

Is the first object of (stringl) a single character or a group?
\expandafter\dtlQ@ifsingle\expandafter{\dtl@firstAl}}
{k
It’s a single character. Is the first object of (string2) a single character or a group?
\expandafter\dtl@ifsingle\expandafter{\dtlQ@firstBl}%
{h
Both are a single character. Get the lower case character code.

\expandafter\dtl@setcharcode\expandafter{\dtl@firstA}{\dt1l@codeA}’,
\expandafter\dtl@setcharcode\expandafter{\dtl@firstB}{\dt1l@codeB}%
\ifnum\dtl@codeA=-1\relax
\ifnum\dtl@codeB=-1\relax
\protected@edef\dtl@donext{%
\noexpand\@dtl@teststartswith{\expandonce\dtl@restA}{\expandonce\dtl@restBl}}/,
\dtl@donext
\else
\protected@edef\dtl@donext{%
\noexpand\@dtl@teststartswith
{\expandonce\dtl@restA}{\expandonce\dtl@firstB\expandonce\dt1lQrestB}}%
\dtl@donext
\fi
\else
\ifnum\dtl@codeB=-1\relax
\protected@edef\dtl@donext{%
\noexpand\@dtlQ@teststartswith
{\expandonce\dt1l@firstA\expandonce\dtl@restA}{\expandonce\dt1l@restB}}%
\dtl@donext
\else
\ifnum\dtl@codeA=\dt1l@codeB
\protected@edef\dtl@donext{%
\noexpand\@dtl@teststartswith{\expandonce\dtl@restA}{\expandonce\dtl@restBl}}

\dtl@donext
\else
\@dtl@conditionfalse
\fi
\fi
\fi
Y
%

The first object in (stringl) is a single character, but the first object in (string2) isn’t a single
character.
\protected@edef\dtl@donext{%

\noexpand\@dtl@teststartswith
{\expandonce\dt1l@firstA\expandonce\dt1l@restA}),
{\expandonce\dtl@firstB\expandonce\dt1l@restB}}%

\dtl@donext
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Y
Y
{k
Neither object is a single character.
\protected@edef\dtl@donext{’
\noexpand\@dtl@teststartswith
{\expandonce\dtl@firstA\expandonce\dt1l@restA}),
{\expandonce\dtl@firstB\expandonce\dt1l@restB}}/
Y
Y%
%

numclosedbetween | \DTLifnumclosedbetween{{(num)}{{min)}{(maz)}I{(true part)}{(false part)}

Determines if (min) < (num) < (max).
\newcommand*{\DTLifnumclosedbetween} [5]{%
\DTLconverttodecimal{#1}{\@dt1l@numil¥
\DTLconverttodecimal{#2}{\@dt1@numiil}},
\DTLconverttodecimal{#3}{\@dt1@numiiil}’
\DTLifFPclosedbetween{\@dt1@numi}{\@dt1@numii}{\@dt1@numiii}{#4}{#51}/
}

ingclosedbetween | \DTLifstringclosedbetween{(string)}r{(min)}I{{maz)}{({true part)}{(false
part)}

String comparison (starred version ignores case)

\newcommand*{\DTLifstringclosedbetween}{%
\@ifstar\@sDTLifstringclosedbetween\@DTLifstringclosedbetween
by

Unstarred version

\newcommand*{\@DTLifstringclosedbetween} [56]{%

\protected@edef\Q@dt10@tmpcmp{%
\noexpand\dtlcompare{\noexpand\@dtl@tmpcount }{#1}{#2}1}/

\@dt1l@tmpcmp

\let\@dtl@dovalue\relax

\ifnum\@dtl@tmpcount<0\relax
\def\@dt1l@dovalue{#5}

\fi

\ifx\@dtl@dovalue\relax
\protected@edef\@dt1@tmpcmp{%

\noexpand\dtlcompare{\noexpand\@dtl@tmpcount}{#1}{#3}}%

\@dt1@tmpcmp
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Lifclosedbetween

\ifnum\@dtl@tmpcount>0\relax
\def\@dtl@dovalue{#5}
\else
\def\@dtl@dovalue{#43}%
\fi
\fi
\@dtl@dovalue
}

Starred version

\newcommand*{\@sDTLifstringclosedbetweenl} [5]{%
\protected@edef\@dt1@tmpcmp{%
\noexpand\dtlicompare{\noexpand\@dtl@tmpcount}{#1}{#2}}%
\@dt1l@tmpcmp
\let\@dtl@dovalue\relax
\ifnum\@dtl@tmpcount<O\relax
\def\@dtl@dovalue{#5}%
\fi
\ifx\@dtl@dovalue\relax
\protected@edef\@dt1@tmpcmp{%
\noexpand\dtlicompare{\noexpand\@dtl@tmpcount}{#1}{#3}}%
\@dt1l@tmpcmp
\ifnum\@dtl@tmpcount>0\relax
\def\@dtledovalue{#5}Y
\else
\def\@dtl@dovalue{#4}/
\fi
\fi
\@dtl@dovalue
}

\DTLifclosedbetween{(arg){(min)}{(maz)}{(true part)}{(false part)}

Does \DTLifnumclosedbetween if {{arg)}, (min) and (max) are numerical, otherwise do
\DTLifstringclosedbetween or \DTLifstringclosedbetweenx.

\newcommand*{\DTLifclosedbetween}{%
\@ifstar\@sDTLifclosedbetween\@DTLifclosedbetween
}

Unstarred version

\newcommand*{\@DTLifclosedbetween} [5]{}
\dtl@testbothnumerical{#2}{#3}Y%
\if@dtl@condition
\dtleifsingle{#1}{%
\edef\@dt1@tmp{#1}}{%
\def\@dtletmp{#1}}Y%
\expandafter\@dtl@checknumerical\expandafter{\@dtl@tmp}’
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ifnumopenbetween

tringopenbetween

\ifnum\@dtl@datatype>0\relax
\DTLifnumclosedbetween{#1}{#2}{#3}{#4}{#5}%
\else
\@DTLifstringclosedbetween{#1}{#2{#3}{#4}{#5}%
\fi
\else
\@DTLifstringclosedbetween{#1{#23{#3}{#4}{#5}%
\fi
}

Starred version

\newcommand*{\@sDTLifclosedbetween} [5]{%
\dtl@testbothnumerical {#2}{#3}}
\if@dtl@condition

\dtleifsingle{#1}{%

\edef\@dtletmp{#1}}{%

\def\@dt1l0tmp{#1}}%
\expandafter\@dtl@checknumerical\expandafter{\@dtl@tmp}’
\ifnum\@dtl@datatype>0\relax

\DTLifnumclosedbetween{#1}{#2}{#3}{#4}{#5}%
\else

\@sDTLifstringclosedbetween{#1}{#2}{#3}{#4}{#5}/
\fi

\else
\@sDTLifstringclosedbetween{#1}{#2}{#3}{#4}{#5}%
\fi
}

\DTLifnumopenbetween{{(num)}{{(min)}{{maz)}{(true part)}{(false part)}

Determines if (min) < (num) < (max).
\newcommand*{\DTLifnumopenbetweenl} [5]{/
\DTLconverttodecimal{#1}{\@dt1@numily
\DTLconverttodecimal{#2}{\@dt1@numiil}%
\DTLconverttodecimal{#3}{\@dt1@numiiil}}
\DTLifFPopenbetween{\@dt1@numi}{\@dt1@numii}{\@dt1l@numiii}{#4}{#56}/,
}

\DTLifstringopenbetween{(string)}{(min)}{(maz)}{(true part)}{(false
part)}

String comparison (starred version ignores case)

\newcommand*{\DTLifstringopenbetween}{/,
\@ifstar\@sDTLifstringopenbetween\@DTLifstringopenbetween
}
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Unstarred version:

\newcommand*{\@DTLifstringopenbetween} [5]{%
\protected@edef\@dt10@tmpcmp{%
\noexpand\dtlcompare{\noexpand\@dtl@tmpcount }H#1}}H{#2}}%
\@dt1@tmpcmp
\let\@dtl@dovalue\relax
\ifnum\@dtl@tmpcount>0\relax
\else
\def\@dtl@dovalue{#5}/
\fi
\ifx\@dtl@dovalue\relax
\protected@edef\@dt1@tmpcmp{%
\noexpand\dtlcompare{\noexpand\@dtl@tmpcount }{#1}{#3}}/,
\@dt1l@tmpcmp
\ifnum\@dtl@tmpcount<O\relax
\def\@dtl@dovalue{#41}%
\else
\def\@dtl@dovalue{#5}
\fi
\fi
\@dtl@dovalue
}

Starred version

\newcommand*{\@sDTLifstringopenbetween} [5]{/
\protected@edef\@dt10@tmpcmp{%
\noexpand\dtlicompare{\noexpand\@dtl@tmpcount}{#1}{#2}}%
\@dt1l@tmpcmp
\let\@dtl@dovalue\relax
\ifnum\@dtl@tmpcount>0\relax
\else
\def\@dtledovalue{#5}
\fi
\ifx\@dtl@dovalue\relax
\protected@edef\@dt1@tmpcmp{’
\noexpand\dtlicompare{\noexpand\@dtl@tmpcount}{#1}{#3}1}/,
\@dt1@tmpcmp
\ifnum\@dtl@tmpcount<O\relax
\def\@dtl@dovalue{#4}/
\else
\def\@dtl@dovalue{#5}%
\fi
\fi
\@dtl@dovalue
}

DTLifopenbetween | \DTLifopenbetween{(arg)}{{(min)} {(maz)}I{({true part)}{(false part)}
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LifFPopenbetween

Does \DTLifnumopenbetween if {(arg)}, (min) and (max) are numerical, otherwise do
\DTLifstringopenbetween or \DTLifstringopenbetweenx.

\newcommand*{\DTLifopenbetween}{’,
\@ifstar\@sDTLifopenbetween\@DTLifopenbetween
}

Unstarred version

\newcommand*{\@DTLifopenbetween} [5]{%
\dtl@testbothnumerical {#2}{#3}/
\if@dtl@condition

\dtleifsingle{#1}{%

\edef\@dtletmp{#1}}{%

\def\e@dtletmp{#1}}V
\expandafter\@dtl@checknumerical\expandafter{\@dtl@tmp}’
\ifnum\@dtl@datatype>0\relax

\DTLifnumopenbetween{#1}{#2}{#3}{#4}{#5}/
\else

\@DTLifstringopenbetween{#1{#2}{#3}{#4}{#5}%
\fi

\else
\@DTLifstringopenbetween{#1H{#2{#3{#4}{#5}/
\fi
}

Starred version

\newcommand*{\@sDTLifopenbetween} [5]{/
\dtl@testbothnumerical {#2}{#3}%
\if@dtl@condition

\dtle@ifsingle{#1}{%

\edef\@dt1Qtmp{#1}}{%

\def\edtletmp{#1}}/
\expandafter\@dtl@checknumerical\expandafter{\@dtl@tmp}’
\ifnum\@dtl@datatype>0\relax

\DTLifnumopenbetween{#1}{#2}{#3}{#4}{#5}/,
\else

\@sDTLifstringopenbetween{#1}{#2}{#3}{#4}{#5}%
\fi

\else
\@sDTLifstringopenbetween{#1}{#2}{#3}{#4}{#5}/
\fi
}

\DTLifFPopenbetween{(num)}{(min)}{(maz)}{(true part)}{(false part)’}

Determines if (min) < (num) < (max) where all arguments are in standard fixed point nota-
tion. (Command name maintained for backward compatibility.)
\1let\DTLifFPopenbetween\dtlifnumopenbetween
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fFPclosedbetween | \DTLifFPclosedbetween{(num)}{(min)}{(maz)}{(true part)}{(false part)’}

Determines if (min) < (num) < (max). (Command name maintained for backward compati-
bility.)
\1let\DTLifFPclosedbetween\dtlifnumclosedbetween

1.6.2 ifthen Conditionals
The following commands provide conditionals \DTLis... which canbe used in \ifthenelse.

\dtl@testlt Command to testiffirstargumentisless than second argument. If either argumentis a string,
a case sensitive string comparison is used instead. This sets \1f@dt1@condition.
\newcommand*{\dtl@testlt}[2]1{%
\DTLiflt{#1}{#2}{\@dtl@conditiontrue}{\@dtl@conditionfalsel}’
¥

\DTLislt Provide conditional command for use in \ifthenelse
\newcommand*{\DTLislt} [2]{%
\TE@throw\noexpand\dtl@testlt{#1}{#2}\noexpand\if@dtl@condition
}

\dtletesticlt Command to testif first argument is less than second argument. If either argument is a string,
a case insensitive string comparison is used instead. This sets \1f@dt1@condition.
\newcommand*{\dtl@testiclt}[2]{%
\@sDTLifl1t{#1}{#2}{\@dtl@conditiontrue}{\@dtl@conditionfalsel}’,
}

\DTLisilt Provide conditional command for use in \ifthenelse
\newcommand*{\DTLisilt} [2]{%
\TE@throw\noexpand\dtl@testiclt{#1}{#2}\noexpand\if@dtl@condition
}

\dtletestgt Command to testiffirstargumentis greater than second argument. This sets \1f@dt1@condition.
\newcommand*{\dtl@testgtl} [2]{%
\DTLifgt{#1}{#2}{\@dt1l@conditiontrue}{\@dtl@conditionfalse}’
}

\DTLisgt Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisgt} [2]{%
\TE@throw\noexpand\dtl@testgt{#1}{#2}\noexpand\if@dtl@condition
}

\dtletesticgt Command to test if first argument is greater than second argument (ignores case). This sets
\if@dtl@condition.

\newcommand*{\dtl@testicgt} [2]{%
\@sDTLifgt{#1}{#2}{\@dt1l@conditiontrue}{\@dtl@conditionfalse}’,
}
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\DTLisigt

\dtl@testeq

\DTLiseq

\dtl@testiceq

\DTLisieq

\DTLisSubString

\DTLisPrefix

\DTLisinlist

\dtl@testinlist

Provide conditional command for use in \ifthenelse
\newcommand*{\DTLisigt}[2]{%
\TE@throw\noexpand\dtl@testicgt{#1}{#2}\noexpand\if@dtl@condition
}

Command to test if first argument is equal to the second argument. This sets \1f@dt1@condition.
\newcommand*{\dtl@testeq} [2]{%
\DTLifeq{#1}{#2}{\@dtl@conditiontrue}{\@dtl@conditionfalsel}’,
}

Provide conditional command for use in \ifthenelse
\newcommand*{\DTLiseq} [2]{%
\TE@throw\noexpand\dtl@testeq{#1}{#2}\noexpand\if@dtl@condition
}

Command to test if first number is equal to the second number (ignores case). This sets
\if@dtl@condition.
\newcommand*{\dt1l@testiceq} [2]{%
\@sDTLifeq{#1}{#2}{\@dt1l@conditiontrue}{\@dtl@conditionfalse}’
}

Provide conditional command for use in \ifthenelse
\newcommand*{\DTLisieq}[2]{%
\TE@throw\noexpand\dtl@testiceq{#1}{#2}\noexpand\if@dtl@condition
}

Tests if second argument is contained in first argument.
\newcommand*{\DTLisSubString} [2]{/
\TE@throw\noexpand\dtl@testifsubstring{#1}{#2}/
\noexpand\if@dtl@condition
}

Tests if first argument starts with second argument.
\newcommand*{\DTLisPrefix}[2]{/
\TE@throw\noexpand\dtl@teststartswith{#1}{#2}},
\noexpand\if@dtl@condition
}

Tests if first argument starts with second argument.
\newcommand*{\DTLisinlist}[2]{%
\TE@throw\noexpand\dtl@testinlist{#1}{#2}
\noexpand\if@dtl@condition
}

\newcommand*{\dt1l@testinlist}[2]{%
\DTLifinlist{#1}{#2}{\@dtl@conditiontrue}{\@dtl@conditionfalsel}V
}
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umclosedbetween Command to test if first number lies between second and third numbers. (End points in-
cluded, all arguments are fixed point numbers in standard format.) This sets \if@dt1@condition.

umclosedbetween

tnumopenbetween

snumopenbetween

stclosedbetween

isclosedbetween

ticlosedbetween

\newcommand*{\dt1l@testnumclosedbetween} [3]{%
\DTLifnumclosedbetween{#1}{#2}{#3}%
{\@dtl@conditiontrue}{\@dtl@conditionfalsel}
}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisnumclosedbetween} [3]{%

\TE@throw\noexpand\dtl@testnumclosedbetween{#1}{#2}{#31}/,

\noexpand\if@dtl@condition
}

Command to test if first number lies between second and third numbers. (End points ex-
cluded, all arguments are fixed point numbers in standard format.) This sets \if@dt1@condition.

\newcommand*{\dt1l@testnumopenbetweenl} [3]1{/,
\DTLifnumopenbetween{#1}{#2}{#31}/
{\@dtl@conditiontrue}{\@dtl@conditionfalse}%
}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisnumopenbetween} [3]1{%
\TE@throw\noexpand\dtl@testnumopenbetween{#1}{#2}{#3}%
\noexpand\if@dtl@condition

}

Command to test if first value lies between second and third values
case sensitive.) This sets \if@dt1@condition.
\newcommand*{\dt1l@testclosedbetween} [3]{%
\DTLifclosedbetween{#1}{#2}{#3}),
{\@dtl@conditiontrue}{\@dtl@conditionfalsel}’,
}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisclosedbetween} [3]{%
\TE@throw\noexpand\dtl@testclosedbetween{#1{#2}{#3}/
\noexpand\if@dtl@condition

3

Command to test if first value lies between second and third values
case ignored.) This sets \1f@dt1@condition.

\newcommand*{\dtl@testiclosedbetween} [3]{%
\@sDTLifclosedbetween{#1}{#2}{#3}%
{\@dtl@conditiontrue}{\@dtl@conditionfalsel}
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siclosedbetween

testopenbetween

TLisopenbetween

estiopenbetween

Lisiopenbetween

FPclosedbetween

testopenbetween

isFPopenbetween

Provide conditional command for use in \ifthenelse
\newcommand*{\DTLisiclosedbetween} [3]1{%
\TE@throw\noexpand\dtl@testiclosedbetween{#1}{#2}{#3}%
\noexpand\if@dtl@condition
}

Command to test if first value lies between second and third values. (End points excluded,
case sensitive.) This sets \1if@dt1@condition.
\newcommand*{\dt1l@testopenbetween} [3]{/,
\DTLifopenbetween{#1}{#2}{#33}%
{\@dtl@conditiontrue}{\@dtl@conditionfalsel},
}

Provide conditional command for use in \ifthenelse
\newcommand*{\DTLisopenbetween} [3]{/
\TE@throw\noexpand\dtl@testopenbetween{#1}{#2}{#3}%
\noexpand\if@dtl@condition
}

Command to test if first value lies between second and third values. (End points excluded,
case ignored.) This sets \if@dt1@condition.
\newcommand*{\dt1l@testiopenbetween} [3]{/
\@sDTLifopenbetween{#1}{#2}{#3}
{\@dtl@conditiontrue}{\@dtl@conditionfalsel},
}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisiopenbetween}[3]{/
\TE@throw\noexpand\dtl@testiopenbetween{#1}{#2}{#3}/
\noexpand\if@dtl@condition

}

Keep old command name for backwards compatibility:
\let\DTLisFPclosedbetween\DTLisnumclosedbetween

Command to test if first number lies between second and third numbers. (End points ex-
cluded, all arguments are fixed point numbers in standard format.) This sets \if@dt1Q@condition.
\newcommand*{\dt1@testFPopenbetween} [3]{%
\DTLifFPopenbetween{#1}{#2}{#33}/,
{\@dtl@conditiontrue}{\@dtl@conditionfalsel},
}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisFPopenbetween} [3]{/
\TE@throw\noexpand\dtl@testFPopenbetween{#1}{#2}{#3}%
\noexpand\if@dtl@condition

}
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\dtletestFPislt Command to testif first number is less than second number where both numbers are in stan-
dard format. This sets \if@dt1l@condition.

\newcommand*{\dt1@testFPislt} [2]{%
\dtlifnumlt{#1}{#2}%
Y
\@dtl@conditiontrue
Y
{%
\@dtl@conditionfalse
o
}

\DTLisFP1t Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisFP1t}[2] {7
\TE@throw\noexpand\dt1l@testFPislt{#1}{#2}
\noexpand\if@dtl@condition

3

\dtl@testFPisgt Command to test if first number is greater than second number where both numbers are in
standard format. This sets \if@dt1l@condition.

\newcommand*{\dt1l@testFPisgt} [2]{/
\dtlifnumgt{#1}{#2}%
{%
\@dtl@conditiontrue
%
{%
\@dtl@conditionfalse
%
}

\DTLisFPgt Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisFPgt} [2]{%
\TE@throw\noexpand\dtlQ@testFPisgt{#1}{#2}}
\noexpand\if@dtl@condition

}

\dtl@testFPiseq Command to test if two numbers are equal, where both numbers are in standard decimal
format
\newcommand*{\dt1@testFPiseq}[2]{%
\dtlifnumeq{#1}{#2}%
%
\@dtl@conditiontrue
%
{%
\@dtl@conditionfalse
T
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\DTLisFPeq Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisFPeq} [2]{%
\TE@throw\noexpand\dt1lQ@testFPiseq{#1}{#2}%
\noexpand\if@dtl@condition

}

tl@testFPislteq Command to test if first number is less than or equal to second number where both numbers
are in standard format. This sets \if@dt1@condition.

\newcommand*{\dt1l@testFPislteq} [2]{%
\dtlifnumlt{#1}{#2}7,
{%
\@dtl@conditiontrue
o
{%
\@dtl@conditionfalse
Y
\if@dtl@condition
\else
\dtl@testFPiseq{#1}{#2}%
\fi
}

\DTLisFP1lteq Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisFP1lteq}[2]{%
\TE@throw\noexpand\dt1l@testFPislteq{#1}{#2}%
\noexpand\if@dtl@condition

}

tl@testFPisgteq Command to test if first number is greater than or equal to second number where both num-
bers are in standard format. This sets \if@dt1@condition.

\newcommand*{\dt1l@testFPisgteql} [2]{%
\dtlifnumgt{#1}{#2}%
{%
\@dtl@conditiontrue
o
{%
\@dtl@conditionfalse
Y
\if@dtl@condition
\else
\dtl@testFPiseq{#1}{#2}V
\fi
}

\DTLisFPgteq Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisFPgteq} [2]{%
\TE@throw\noexpand\dtl@testFPisgteq{#1}{#2}/
\noexpand\if@dtl@condition}
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\dtl@teststring

\DTLisstring

l@testnumerical

\DTLisnumerical

\dtl@testint

\DTLisint

\dtl@testreal

\DTLisreal

tl@testcurrency

\DTLiscurrency

estcurrencyunit

Liscurrencyunit

Command to test if argument is a string. This sets \if@dt1@condition

\newcommand*{\dt1l@teststring}[1]1{%
\DTLifstring{#1}{\@dtl@conditiontrue}{\@dtlO@conditionfalse}}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisstring}[1]1{%
\TE@throw\noexpand\dtl@teststring{#1}\noexpand\if@dtl@condition}

Command to test if argument is a numerical. This sets \if@dt1l@condition

\newcommand*{\dt1l@testnumerical} [1]1{%
\DTLifnumerical{#1}{\@dtl@conditiontrue}{\@dtl@conditionfalse}
}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisnumericall} [1]{%
\TE@throw\noexpand\dtl@testnumerical{#1}\noexpand\if@dtl@condition}

Command to test if argument is an integer. This sets \if@dt1@condition

\newcommand*{\dt1l@testint} [1]{%
\DTLifint{#1}{\@dt1l@conditiontrue}{\@dtl@conditionfalsel}}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisint}[1]{%
\TE@throw\noexpand\dtl@testint{#1}\noexpand\if@dtl@condition}

Command to test if argument is a real. This sets \if@dt1@condition

\newcommand*{\dt1@testreal} [1]1{%
\DTLifreal{#1}{\@dtl@conditiontrue}{\@dtl@conditionfalsel}}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLisreall} [1]{%
\TE@throw\noexpand\dtl@testreal{#1}\noexpand\if@dtl@condition}

Command to test if argument is a currency. This sets \if@dt1@condition

\newcommand*{\dtl@testcurrencyl} [1]{%
\DTLifcurrency{#1}{\@dt1l@conditiontrue}{\@dtl@conditionfalse}}

Provide conditional command for use in \ifthenelse

\newcommand*{\DTLiscurrency}[1]{%
\TE@throw\noexpand\dtl@testcurrency{#1}\noexpand\if@dtl@condition}

Command to test if argument is a currency with given unit. This sets \if@dt1l@condition

\newcommand*{\dtl@testcurrencyunit}[2]{%
\DTLifcurrencyunit{#1}{#2}{\@dtl@conditiontrue}{\@dtl@conditionfalsel}}

Provide conditional command for use in \ifthenelse
\newcommand*{\DTLiscurrencyunit} [2]{%
\TE@throw\noexpand\dtl@testcurrencyunit{#1}{#2}%
\noexpand\if@dtl@condition
}
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\dtlbreak

\dtlforint

1.7 Loops

Break out of loop at the end of current iteration.

\newcommand*{\dtlbreak}{/
\PackageError{datatool}{Can’t break out of anything}{}/,
}

\dtlforint(ct)=(start)\to(end)\step (inc)\do{(body)}

(ct) is a count register, (start), (end) and (inc) are integers. Group if nested or use \dt1lgforint.
An infinite loop may result if (inc)= 0 and (start) < (end) and \dtlbreak isn't used.
\long\def\dtlforint#1=#2\to#3\step#4\do#5{%
Make a copy of old version of break function
\let\@dtl@orgbreak\dtlbreak
\def\@dtl@endloophook{}’
Setup break function for the loop (sets {ct) to {end) at the end of the current iteration).
\def\dtlbreak{\def\@dtlQendloophook{#1=#3}}/
Initialise (ct)
#1=#2\relax

Check if the steps are positive or negative.
\ifnum#4<0\relax

Counting down

\whiledo{\ (#1>#3\) \TEQor\ (#1=#3\)}%
{%
#5%
\@dtl@endloophook
\advance#l by #4\relax
Yh
\else
Counting up
\whiledo{\ (#1<#3\)\TEQor\ (#1=#3\)}%
{%
#5%
\@dtl@endloophook
\advance#l by #4\relax
Y
\fi
Restore break function.

\let\dtlbreak\@dtl@orgbreak
}
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1@foreach@level

\dtlgforint

Count register to keep track of global nested loops.
\newcount\@dtl@foreach@level

\dtlgforint(ct)=(start)\to(end)\step (inc)\do{(body)?}

(ct) is a count register, (start), (end) and (inc) are integers. An infinite loop may result if
(inc)=0 and (start) < (end) and \dtlbreak isn’t used.
\long\def\dtlgforint#1=#2\to#3\step#4\do#5{%
Initialise
\global#1=#2\relax
Increment level counter to allow for nested loops
\global\advance\@dtl@foreach@level by 1\relax

Set up end loop hook
\expandafter\global\expandafter
\let\csname @dtl@endhook@\the\@dtl@foreach@level\endcsname
\relax

Set up the break function: Copy current definition
\expandafter\global\expandafter
\let\csname @dtl@break@\the\@dtl@foreach@level\endcsname
\dtlbreak

Set up definition for this level (sets <ct> to <end> at the end of the current iteration).
\gdef\dtlbreak{\expandafter
\gdef\csname @dtl@endhook@\the\@dtl@foreach@level\endcsname{y,
#1=#3}1},

check the direction
\ifnum#4<0\relax

Counting down

\whiledo{\ (#1>#3\) \TE@or\ (#1=#3\) }%
%
#5%
\csname @dtl@endhook@\the\@dtl@foreach@level\endcsname
\globalladvance#1 by #4\relax
Y
\else

Counting up (or 0 increments)

\whiledo{\ (#1<#3\)\TE@or\ (#1=#3\) }%
%
#5%,
\csname @dtl@endhook@\the\@dtl@foreach@level\endcsname
\globalladvance#1 by #4\relax
Y
\fi
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Restore break function

\expandafter\global\expandafter\let\expandafter\dtlbreak
\csname @dtl@break@\the\@dtl@foreach@level\endcsname

Decrement level counter

\global\advance\@dtl@foreach@level by -1\relax
}

dtlenvgforint Environment form (contents are gathered, so verbatim can’t be used):

\newenvironment{dtlenvgforint}[1]%

{%
\def\@dtlenvgforint@arg{#1}/
\long@collect@body\@do@dtlenvgforint

Y

{3

\newcommand{\@do@dtlenvgforint} [1]1{%
\expandafter\dtlgforint\@dtlenvgforint@arg\do{#1}%

}
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2 datatool-fp.sty

Definitions of fixed-point commands that use the fp package.
\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{datatool-fp}[2017/11/12 v2.29 (NLCT)]

Required packages:

\RequirePackage{xkeyval}
\RequirePackage{fp}
\RequirePackage{datatool-base}

verbose Switch fp messages on or off
\define@choicekey{datatool-fp}{verbose} [\val\nr]{true,false} [truel{’
\ifcase\nr\relax
\FPmessagestrue
\or
\FPmessagesfalse
\fi
}
\let\ifFPmessages\ifdtlverbose

Process package options:

\ProcessOptionsX

Define commands that are needed before loading datatool-base:
\providecommand*{\@dtl@mathprocessor}{fp}

\dtlifnumeq | \dtlifnumeq{(numl )} {(num2)}{(true part)}{(false part)}

Does (true part) if (numlI)y=(num?2), otherwise does (false part). The numbers must use a full
stop as the decimal character and no number group separator.
\newcommand*{\dtlifnumeq} [4]{%
\FPifeq{#1}{#2}/,
#3Y
\else
#4Y,
\fi
}

If verbose option set, switch on verbose for datatool-base as well:
\let\ifdtlverbose\ifFPmessages
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2.1 Comparison Commands

\dtlifnumlt | \dtlifnumlt{(numl)}{{(num2)}{(true part)}{(false part)}

Does (true part) if (numl) <(num?2), otherwise does (false part). The numbers must use a
full stop as the decimal character and no number group separator.

\newcommand*{\dtlifnumlt} [4]{%
\FPiflt{#1}{#2}%
#3%
\else
#47,
\fi
}

\dtlifnumgt | \dtlifnumgt{(numl)}{{(num2)}{(true part)}{(false part)}

Does (true part) if (numl) >(num2), otherwise does (false part). The numbers must use a
full stop as the decimal character and no number group separator.

\newcommand*{\dt1lifnumgtl} [4]{%
\FPifgt{#1}{#2}},
#3J,
\else
#47,
\fi
}

ifnumopenbetween | \dtlifnumopenbetween{(num)}{{min)} {{mazx)}I{(true part)}{(false part)}

Determines if (min) < (num) < (max) where all arguments are in standard fixed point nota-
tion.

\newcommand*{\dtlifnumopenbetweenl} [5]{}
\let\@dtl@dovalue\relax
\dtlifnumgt{#1}{#2}/

3%
4
\def\@dtl@dovalue{#5}/
Y
\dtlifnumlt{#1}{#3}%
%
\ifx\@dtl@dovalue\relax
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numclosedbetween

\def\@dtledovalue{#41}Y
\fi
Y
{%
\def\@dtl@dovalue{#5}%
Y
\@dtl@dovalue

\dtlifnumclosedbetween{(num)}{(min)}{(maz)}{({true part)}{(false part)}

Determines if (min) < (num) < (max) where all arguments are in standard fixed point nota-
tion.

\newcommand*{\dtlifnumclosedbetween} [5]{%
\let\@dtl@dovalue\relax
\dtlifnumgt{#1}{#2}%

3%
{%
\dtlifnumeq{#1}{#2}%
{%
\def\@dtl@dovalue{#4}%
Y
{%
\def\@dtledovalue{#5}Y%
Y
Y
\dtlifnumlt{#1}{#33}%
{%
\ifx\@dtl@dovalue\relax
\def\@dtledovalue{#41}Y
\fi
Y%
{%
\dtlifnumeq{#1}{#3}/
{%
\def\@dtledovalue{#41}Y
Y
{%
\def\@dtledovalue{#5}Y%
Y
Y
\@dtl@dovalue
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\dtladd

\dtlsub

\dtlmul

\dtldiv

\dtlroot

\dtlround

\dtltrunc

\dtlclip

\dtlmin

2.2 Functions

Adds two numbers using fp.
\newcommand*{\dtladd} [3]{%
\FPadd{#1}{#2}{#3}/
}

Subtracts two numbers using fp.
\newcommand*{\dtlsubl} [3]{%
\FPsub{#1}{#2}{#3}%
}

Multiplies two numbers using fp.
\newcommand*{\dt1lmul} [3]{%
\FPmul{#1}{#2}{#3}7,
}

Divides two numbers using fp.
\newcommand*{\dt1ldiv}[3]1{%
\FPdiv{#1}{#2}{#3}}
}

Square root using fp.
\newcommand*{\dtlroot} [2]{%
\FProot{#1}{#2}%
}

Rounds using fp.
\newcommand*{\dtlround} [3]{%
\FPround{#1}{#2}{#3}%
}

Truncates using fp. (Third argument is the number of digits.)
\newcommand*{\dtltrunc} [3]1{%
\FPtrunc{#1}{#2}{#3}%
}

\newcommand*{\dtlclip}[2]{%
\FPclip{#1}{#2}/,
}

Minimum of two numbers using fp.

\newcommand*{\dt1lmin} [3]{%
\FPmin{#1}{#2}{#3}/
}
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\dtlmax Maximum of two numbers using fp.

\newcommand*{\dt1lmax} [3]{%
\FPmax{#1}{#2}{#3}%
}

\dtlabs Absolute value using fp.
\newcommand*{\dtlabs} [2]{%
\FPabs{#1}{#2}/,
}

\dtlneg Negative of a value using fp.
\newcommand*{\dtlneg} [2]{%
\FPneg{#1}{#2}J
}
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3 datatool-pgfmath.sty

Definitions of fixed-point commands that use the pgfmath package.

\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{datatool-pgfmath}[2017/11/12 v2.29 (NLCT)]

Required packages:

\RequirePackage{xkeyval}
\RequirePackage{pgfrcs,pgfkeys,pgfmath}

Process package options:

\ProcessOptionsX

Define commands that are needed before loading datatool-base:
\providecommand*{\@dt1l@mathprocessor}{pgfmath}

\dtlifnumeq | \dtlifnumeq{(numi)}{{(num2)}{(true part)}{(false part)}

Does (true part) if (num1I)=(num?2), otherwise does (false part). The numbers must use a full
stop as the decimal character and no number group separator. The \number0 part allows an
empty argument to be treated as zero. (\number required to prevent a zero prefix indicating
an octal number.)
\newcommand*{\dtlifnumeq} [4]{Y%

\def\@dtl@truepart{#3}%

\def\@dtl@falsepart{#4}J,

\pgfmathifthenelse{\numberO#1==\number0#2}J

{"\noexpand\@dtl@truepart"}{"\noexpand\@dtl@falsepart"}’

\pgfmathresult
}

Load base package:
\RequirePackage{datatool-base}

3.1 Comparison Commands

\dtlifnumlt | \dtlifnumlt{(numl)I{{(num2)}{(true part)}{(false part)}
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Does (true part) if (numl) <(num?2), otherwise does (false part). The numbers must use a
full stop as the decimal character and no number group separator.

\newcommand*{\dtlifnumlt} [4]{%
\def\@dtl@truepart{#31}/
\def\@dtl@falsepart{#4}/,
\pgfmathifthenelse{\numberO#1 < \numberO#2}J
{"\noexpand\@dtl@truepart"}{"\noexpand\@dtlefalsepart"}’
\pgfmathresult
}

\dtlifnumgt | \dtlifnumgt{(numl)}{{(num2)}{(true part)}{(false part)}

Does (true part) if (numl) >(num?2), otherwise does (false part). The numbers must use a
full stop as the decimal character and no number group separator.

\newcommand*{\dtlifnumgt} [4]{%
\def\@dtl@truepart{#3}%
\def\@dtl@falsepart{#4}/
\pgfmathifthenelse{\numberO#1 > \numberO#2}J
{"\noexpand\@dtl@truepart"}{"\noexpand\@dtl@falsepart"}’
\pgfmathresult
¥

ifnumopenbetween | \dtlifnumopenbetween{(num)}{{min)} {{maz)}{(true part)}{(false part)}

Determines if (min) < (num) < (max) where all numerical arguments are in standard fixed
point notation.

\newcommand*{\dtlifnumopenbetweenl} [5]{%
\def\@dtl@truepart{#4}J
\def\@dtl@falsepart{#5}/
\pgfmathifthenelse
{(\number0#2 < \numberO#1) && (\numberO#1 < \numberO#3)1}%
{"\noexpand\@dtl@truepart"}{"\noexpand\@dtl@falsepart"}’
\pgfmathresult
}

numclosedbetween | \dtlifnumclosedbetween{(num)}{{min)}{(maz)}{(true part)}{(false part)}

Determines if (min) < (num) < (max) where all numerical arguments are in standard fixed
point notation.
\newcommand*{\dtlifnumclosedbetween} [5]{%
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\dtladd

\dtlsub

\dtlmul

\dtldiv

\dtlroot

\dtlround

\def\@dtl@truepart{#4}/
\def\@dtl@falsepart{#5}/
\pgfmathifthenelse
{(\number0#2 <= \numberO#1) && (\numberO#1 <= \numberO#3)}
{"\noexpand\@dtl@truepart"}{"\noexpand\@dtlefalsepart"}%
\pgfmathresult

3.2 Functions

Adds two numbers using PGF math engine.

\newcommand*{\dtladd} [3]1{%
\pgfmathadd{#2}{#3}%
\let#1\pgfmathresult

}

Subtracts two numbers using PGF math engine.

\newcommand*{\dt1lsub} [3]{%
\pgfmathsubtract{#2}{#3}/
\let#1\pgfmathresult

¥

Multiplies two numbers using PGF math engine.

\newcommand*{\dt1lmul} [3]1{%
\pgfmathmultiply{#2}{#31}/
\let#1\pgfmathresult

}

Divides two numbers using PGF math engine.

\newcommand*{\dt1ldiv}[3]1{%
\pgfmathdivide{#2}{#3}%
\let#1\pgfmathresult

}

Square root using PGF math engine.

\newcommand*{\dtlroot}[2]{%
\pgfmathsqrt{#2}Y
\let#1\pgfmathresult

}

Rounds using PGF math engine.

\newcommand*{\dtlround} [3]{%
\ifnum#3=0\relax
\pgfmathparse{int (round (#2))}%
\let#1\pgfmathresult
\else
\pgfmathparse{int (10~#3)1}/
\let\dtl@tmpshift\pgfmathresult
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Need to be careful not to trigger the dimension too large error, so this is a bit convoluted.

\pgfmathparse{int (floor (#2))}%
\let\dt1l@int@round\pgfmathresult
\pgfmathparse{int (round ((#2-\dt1l@int@round) * \dtl@tmpshift))l}’

This bit is awkward because simply dividing by multiples of 10 in pgfmath can cause rounding
errors, so need to employ another method.

\@dt1l@tmpcount=0\relax
\expandafter\@dtl@countdigits\pgfmathresult.\relax
\advance\@dtl@tmpcount by -#3\relax
\def\@dtl@intpart{}%
\def\@dtl@fracpart{}/
\expandafter\@dtl@gatherintfrac\pgfmathresult\relax
\edef\@dtl@intpart{\number\numexpr\dtl@int@round
+\number0\@dtl@intpart}’,

\edef#1{\@dtl@intpart.\@dtl@fracpartl}y

\fi

lOgatherintfrac

\newcommand*{\@dtl@gatherintfrac}[1]{}
\ifx\relax#1\relax
\else
\advance\@dtl@tmpcount by -1\relax
\ifnum\@dtl@tmpcount<O\relax
\edef\@dtl@fracpart{\@dtl@fracpart#1}/
\else
\edef\@dtl@intpart{\@dtl@intpart#1}%
\fi
\expandafter\@dtl@gatherintfrac
\fi
}

\dtltrunc Truncates using PGF math engine. (Third argument is the number of digits.) This suffers
from the same problems as \dtlround. Can cause dimension too large error or rounding
errors.

\newcommand*{\dtltrunc}[3]{/
\ifnum#3=0\relax
\pgfmathparse{int (floor (#2))1}%
\let#1\pgfmathresult
\else
\pgfmathparse{int (10~#3) }/
\let\dtl@tmpshift\pgfmathresult

Need to be careful not to trigger the dimension too large error, so this is a bit convoluted.

\pgfmathparse{int (floor (#2))}%
\let\dtl@int@trunc\pgfmathresult
\pgfmathparse{int (floor ((#2-\dt1l@int@trunc) * \dtl@tmpshift))l}/,
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\dtlclip

\dtlmin

\dtlmax

\dtlabs

\dtlneg

This bit is awkward because simply dividing by multiples of 10 in pgfmath can cause rounding
errors, so need to employ another method.

\@dtl@tmpcount=0\relax
\expandafter\@dtl@countdigits\pgfmathresult.\relax
\advance\@dtl@tmpcount by -#3\relax
\def\@dtl@intpart{}%
\def\@dtl@fracpart{}/
\expandafter\@dtl@gatherintfrac\pgfmathresult\relax
\edef\@dtl@intpart{\number\numexpr\dtl@int@trunc
+\number0\@dtl@intpart}y,
\edef#1{\@dtl@intpart.\@dtl@fracpartl}y
\fi
}

There isn't a clip in pgfmath as it seems to automatically clip.

\newcommand*{\dtlclip} [2]{%
\edef#1{#2}%
}

Minimum of two numbers using PGF math engine.
\newcommand*{\dt1lmin} [3]{%
\pgfmathmin{#2}{#3}%
\let#1\pgfmathresult
}

Maximum of two numbers using PGF math engine.

\newcommand*{\dt1lmax} [3]{%
\pgfmathmax{#2}{#3}%
\let#1\pgfmathresult

}

Absolute value using PGF math engine.

\newcommand*{\dtlabs}[2]{%
\pgfmathabs{#2}%
\let#1\pgfmathresult

¥

Negative of a value using PGF math engine.
\newcommand*{\dt1lneg} [2]{%
\pgfmathmul{-1}{#2}%
\let#1\pgfmathresult
}
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4 datatool.sty

4.1 Package Declaration

\NeedsTeXFormat{LaTeX2e}
\ProvidesPackage{datatool}[2017/11/12 v2.29 (NLCT)]

Load required packages:
\RequirePackage{xkeyval}
\RequirePackage{ifthen}
\RequirePackage{xfor}
\RequirePackage{substr}
\RequirePackage{etoolbox}

4.2 Package Options

\@dtl@separator The data separator character (comma by default) is stored in \@dt1@separator. This is the
separator used in external data files, not in the KIjX code, which always uses a comma sepa-
rator.

\newcommand*{\@dtl@separator}{,}

\DTLsetseparator | \DTLsetseparator{{char)}

The sets \@dt1@separator, and constructs the relevant macros that require this character to
be hardcoded into their definition.
\newcommand*{\DTLsetseparator}[1]{/
\renewcommand*{\@dtl@separator}{#1}J,
\@dtl@construct@lopoffs
}

settabseparator \DTLsettabseparator makes it easier to set a tab separator.
\gdef\DTLsettabseparator{/
\catcode‘\~"I12
\DTLsetseparator{~~I}%
}

DTLmaketabspace
\gdef\DTLmaketabspace{’,
\catcode‘\~"I10\relax

¥
\endgroup
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\@dtledelimiter The data delimiter character (double quote by default) is stored in \@dt1@delimiter. Thisis
used in external data files, not in the IIgX code.
\begingroup
\catcode‘\"12\relax
\gdef\@dtl@delimiter{"}
\endgroup

\DTLsetdelimiter | \DTLsetdelimiter{{char)}

This sets the delimiter.

\newcommand*\DTLsetdelimiter [1]{%
\renewcommand*{\@dtl@delimiter}{#1}%
\@dtl@construct@lopoffs

}

construct@lopoff | \@dtl@construct@lopoff(separator char){delimiter char)

This defines

\@dt1l@lopoff(first element)(sep)(rest of list)\to(cmdl)({cmd2)

for the current separator and delimiter.

\edef\@dtl@construct@lopoff#1#2{J,
\noexpand\long
\noexpand\def\noexpand\@dt1@lopof f#1##1##2\noexpand\to##3##4{%
\noexpand\ifx#2##1\noexpand\relax
\noexpand\ifstrempty{##11}7%
{\noexpand\@dtl@qlopoff#1{}##2\noexpand\to##3##4\relax}’,
%
\noexpand\dtlQ@ifsingle{##1}/
{\noexpand\@dt1@qlopoff#1##1##2\noexpand\to##3##4\relax}’
{\noexpand\@dtl@qlopoff#1{##1}##2\noexpand\to##3##4\relax}y,
%
\noexpand\else
\noexpand\ifstrempty{##1}%
{\noexpand\@dt1@lop@ff#1{}##2\noexpand\to##3##4\relax}’
{%
\noexpand\dtl@ifsingle{##1}/
{\noexpand\@dt1@lop@f f#1##1##2\noexpand\to##3##4\relax}
{\noexpand\@dt1@lop@f f#1{##1}##2\noexpand\to##3##4\relax}
Y
\noexpand\fi
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Yh

onstruct@qlopoff | \@dtl@construct@qlopoff(separator char)(delimiter char)

This constructs \@dt1@qlopoff to be used when the entry is surrounded by the current de-
limiter value.

\edef\@dtl@construct@qlopoff#1#2{%
\noexpand\long
\noexpand\def\noexpand\@dt1l@qlopoff#1#2##1#2#1##2\noexpand\to##3##4{%
\noexpand\def##4{##1}J,

Replace any escaped delimiters

\noexpand\DTLsubstituteall{##4}{#2#2}{#2},

\noexpand\edef\noexpand\@dtl@dosubs{/
\noexpand\noexpand\noexpand\DTLsubstituteall{\noexpand\noexpand##4}J,
{\noexpand\expandafter\noexpand\noexpand\noexpand\csname#2\noexpand\endcsname#2}J
{\noexpand\expandafter\noexpand\noexpand\noexpand\csname#2\noexpand\endcsnamel}

}

\noexpand\@dt1l@dosubs

\noexpand\def##3{#1##2},

%
}

construct@lop@ff | \@dtlQ@construct@lop@ff(separator char)

This constructs \@dt1@lop@ff to be used when the entry isn't surrouded by the delimiter.

\edef\@dtl@construct@lop@ff#1{%
\noexpand\long
\noexpand\def\noexpand\@dt10@lop@f f#1##1#1##2\noexpand\to##3##4{/,
\noexpand\def##4{##1}%
\noexpand\def##3{#1##2},
%
}

onstruct@lopoffs | \@dtl@construct@lopoffs

This constructs all the lopoff macros using the given separator and delimiter characters.

\newcommand{\@dt1l@construct@lopoffs}{%
\edef\@dtl@chars{{\@dtl@separator}{\@dtledelimiter}}’
\expandafter\@dtl@construct@lopoff\@dtl@chars
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separator

delimiter

verbose

math

dtl@set@options

utf8

\DTLpar

\expandafter\@dtl@construct@qlopoff\@dtl@chars
\expandafter\@dtl@construct@lop@ff\expandafter{\@dtl@separator}y,
}

Define separator used in external data files.

\define@key{datatool.sty}{separator}{%
\DTLsetseparator{#1}/,
}

Define delimiter used in external data files.

\define@key{datatool.sty}{delimiter}{%
\DTLsetdelimiter{#1}J,
}

\define@boolkey{datatool.sty}[dtl]{verbosel} [true] {}

Determine whether to use fp or pgfmath for the arithmetic commands. The default is to use
fp.
\define@choicekey{datatool.sty}{math} [\val\nr]{fp,pgfmath}{%
\renewcommand*\@dt1l@mathprocessor{#1}%

}
\providecommand*{\@dtl@mathprocessor}{fp}

\newcommand*{\@dt1@set@options}{}

Pass to datatool-base

\define@choicekey{datatool.sty}{utf8}{true,false} [truel {%
\renewcommand*{\@dt1@set@options}{\setbool{@dt1l@utf8}{#1}}/
}

Process package options:
\ProcessOptionsX
Set the defaults:
\@dtl@construct@lopoffs
Load base package:
\RequirePackage{datatool-base}

Set options that depend on datatool-base:
\@dt1l@set@options

Many of the commands used by this package are short commands. This means that you can’t

use \par in the data. This command needs to be robust so it doesn’t get expanded when

written to a file. We also can’t just use a synonym for \@@par because it may be used in a

context where \par has a different meaning to \@@par.
\DeclareRobustCommand{\DTLpar}{\par}
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4.3 Defining New Databases

As from v2.0, the internal structure of the database has changed to make it more efficient.’
The database is now stored in a token register instead of a macro. Each row is represented as:

\db@row@elt@w \db@row@id®@w {row idx)\db@row@id@end® {column data) \db@row@id@w
(row idx)\db@row@id@end®@ \dbQrow@elt@end@

where (row idx) is the row index and {(column data) is the data for each column in the row.
Each column for a given row is stored as:

\db@co0l1@id@w {column idx)\db@col@id@end@ \db@col@elt@w (value)\db@col@elt@end®@
\db@col@id@w (column idx)\db@col@idQend@

where (column idx) is the column index and (value) is the entry for the given column and
rOW.

Each row only has an associated index, but columns have a unique identifying key as well
as an associated index. Columns also have an associated data type which may be: 0 (column
contains strings), 1 (column contains integers), 2 (column contains real numbers), 3 (column
contains currency) or {(empty) (column contains no data). Since the key sometimes has to be
expanded, a header is also available in the event that the user wants to use \DTLdisplaydb
or \DTLdisplaylongdb and requires a column header that would cause problems if used as
a key. The general column information is stored in a token register where each column has
information stored in the form:

\db@plist@elt@w \db@col@id@w (index)\db@col@id@end®@ \db@key@id@w (key)\dbOkeyQ@idQ@end@
\db@type@idQw (fype)\db@type@id@end@ \db@header@id@w (fype)\dbGheader@id@end@
\db@col@id@w (index)\db@col@id@end®@ \db@plist@elt@end®@

The column name ({key)) is mapped to the column index using \dt1@ci@{db)@{key) where
{db) is the database name.

\DTLnewdb | \DTLnewdb{{(db name)}

Initialises a database called (name).
\newcommand*{\DTLnewdb} [1]1{%
Check if there is already a database with this name.
\DTLifdbexists{#1}%
{%
\PackageError{datatool}{Database ‘#1’ already exists}{}%
Y
{h
Define new database. Add information message if in verbose mode.
\dtl@message{Creating database ‘#1°’}}
Define token register used to store the contents of the database.
\expandafter\newtoks\csname dtldb@#1\endcsname

1 Thanks to Morten Hogholm for the suggestion.
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\DTLcleardb

\DTLdeletedb

Define token register used to store the column header information.
\expandafter\newtoks\csname dtlkeys@#1\endcsname{}%
Define count register used to store the row count.
\expandafter\newcount\csname dtlrows@#1\endcsname
Define count register used to store the column count.

\expandafter\newcount\csname dtlcols@#1\endcsname
%
}

\DTLcleardb{({(db name)}

Clears the database. (Makes it empty, but still defined.)
\newcommand*{\DTLcleardb} [1]{%

\DTLifdbexists{#1}/,

{h
\dtlforeachkey(\@dtl@key,\@dt1l@col,\@dt1l@type,\@dtlGhead) \in{#1}\do
%

\expandafter\let\csname dtl@ci@#10@\@dtl@key\endcsname\undefined
Y

\csname dtldb@#1\endcsname{}%
\csname dtlkeys@#1\endcsname{}%
\csname dtlrows@#1\endcsname=0\relax
\csname dtlcols@#1\endcsname=0\relax

Y

{%
\PackageError{Can’t clear database ‘#1°:

database doesn’t exist}{}{}%
Y
}

\DTLdeletedb{{(db name)}

Deletes a database.
\newcommand*{\DTLdeletedb} [1]{%

\DTLifdbexists{#1}%

{%
\dtlforeachkey(\@dtl@key,\@dt1l@col,\@dt1l@type,\@dtlGhead) \in{#1}\do
%

\expandafter\let\csname dtl@ci@#10@\@dtl@key\endcsname\undefined
Yh

\expandafter\let\csname dtldb@#1\endcsname\undefined
\expandafter\let\csname dtlkeys@#1\endcsname\undefined
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\expandafter\let\csname dtlrows@#1\endcsname\undefined
\expandafter\let\csname dtlcols@#1\endcsname\undefined
Yh
{%
\PackageError{Can’t delete database ‘#1’:
database doesn’t exist}{}{}%
Y
}

\DTLgnewdb | \DTLnewdb{(db name)?}

Initialises a database called (name). (Global version.)
\newcommand*{\DTLgnewdb} [1]{%
Check if there is already a database with this name.
\DTLifdbexists{#1}%
{%
\PackageError{datatool}{Database ‘#1’ already exists}{}%
/A
{h
Define new database. Add information message if in verbose mode.
\dtl@message{Creating database ‘#1’}}
Define token register used to store the contents of the database.
\expandafter\global\expandafter\newtoks\csname dtldb@#1\endcsname

Define token register used to store the column header information.
\expandafter\global\expandafter\newtoks\csname dtlkeys@#1\endcsname{}%

Define count register used to store the row count.
\expandafter\global\expandafter\newcount\csname dtlrows@#1\endcsname

Define count register used to store the column count.
\expandafter\global\expandafter\newcount\csname dtlcols@#1\endcsname
%
}

\DTLgdeletedb | \DTLgdeletedb{(db name)}

Deletes a database. (Global version.)
\newcommand*{\DTLgdeletedb} [1]{%
\DTLifdbexists{#1}Y
{%
\dtlforeachkey(\@dtl@key,\@dt1l@col,\@dt1l@type, \@dtlGhead) \in{#1}\do
{%
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\expandafter\global\expandafter\let\csname dtl@ci@#10@\Q@dtl@key\endcsname\undefined
Y
\expandafter\global\expandafter\let\csname dtldb@#1\endcsname\undefined
\expandafter\global\expandafter\let\csname dtlkeys@#1\endcsname\undefined
\expandafter\global\expandafter\let\csname dtlrows@#1\endcsname\undefined
\expandafter\global\expandafter\let\csname dtlcols@#1\endcsname\undefined
Y
{h
\PackageError{Can’t delete database ‘#1’:
database doesn’t exist}{}{}%
}
}

\DTLgcleardb | \DTLgcleardb{(db name)}

Clears the database. (Global version.)
\newcommand*{\DTLgcleardb} [1]{%

\DTLifdbexists{#1}/
{
\dtlforeachkey(\@dtl@key,\Q@dt1l@col,\@dt1l@type,\@dtlGhead) \in{#1}\do
b
\expandafter\global\expandafter\let\csname dtl@ci@#10@\@dtl@key\endcsname\undefined
Yh

\expandafter\global\csname dtldb@#1\endcsname{1}%
\expandafter\global\csname dtlkeys@#1\endcsname{}%
\expandafter\global\csname dtlrows@#1\endcsname=0\relax
\expandafter\global\csname dtlcols@#1\endcsname=0\relax

Yh

%
\PackageError{Can’t clear database ‘#1’:

database doesn’t exist}{}{}%
Y
}

\DTLrowcount | \DTLrowcount{(db name)}

The number of rows in the database called (db name). (Doesn’t check if database exists.)

\newcommand*{\DTLrowcount} [1]{%
\expandafter\number\csname dtlrows@#1\endcsname

}

\DTLcolumncount | \DTLcolumncount{(db mname)}

115



\DTLifdbempty

\@DTLifdbempty

\DTLnewrow

\@DTLnewrow

The number of columns in the database called {(db name). (Doesn’t check if database exists.)

\newcommand*{\DTLcolumncount} [1]{%
\expandafter\number\csname dtlcols@#1\endcsname

3

\DTLifdbempty{(name)}{{true part)}{(false part)}

Check if named database is empty (i.e. no rows have been added).

\newcommand{\DTLifdbempty} [3]{%
\DTLifdbexists{#1}Y
{\@DTLifdbempty{#1}{#2}{#3}}V
{\PackageError{Can’t check if database ‘#1’ is empty:
database doesn’t exist}{}{}}%

\@sDTLifdbempty{(name)}{(true part)}{(false part)}

Check if named existing database is empty. (No check performed to determine if the database
exists.)

\newcommand{\@DTLifdbemptyl} [3]{%
\expandafter\ifnum\csname dtlrows@#1\endcsname=0\relax
#27,
\else
#3%
\fi
}

\DTLnewrow{{(db name)}

Add a new row to named database. The starred version doesn’t check for the existence of the
database.
\newcommand*{\DTLnewrow}{%
\@ifstar\@sDTLnewrow\@DTLnewrow
}

\@DTLnewrow{{(db name)}

Add a new row to named database. (Checks for the existance of the database.)
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\@sDTLnewrow

\dtlcolumnnum

\dtlrownum

\DTLifhaskey

\newcommand*{\@DTLnewrow} [1]{%
\DTLifdbexists{#1}/
{\@sDTLnewrow{#13}}%
{\PackageError{datatool}{Can’t add new row to database ‘#1’:
database doesn’t exist}{}}%

\@DTLnewrow{{db name)}

Add a new row to named existing database. (No check performed to determine if the database
exists.)

\newcommand*{\@sDTLnewrow} [1]{/
Increment row count.
\global\advance\csname dtlrows@#1\endcsname by 1\relax

Append an empty row to the database

\@dt10toks@gput@right@cx{dt1ldbo#1}{}
\noexpand\db@rowelt@u?,
\noexpand\db@row@id@w \number\csname dtlrows@#1\endcsname
\noexpand\db@row@id@end@’,
\noexpand\dbQ@row@id@w \number\csname dtlrows@#1\endcsname
\noexpand\db@row@id@end@},
\noexpand\db@rowlelt@end®@’
%
Display message on terminal and log file if in verbose mode.
\dtlOmessage{New row added to database ‘#1’}J
}

Count register to keep track of column index.

\newcount\dtlcolumnnum

Count register to keep track of row index.

\newcount\dtlrownum

\DTLifhaskey(db name){key)(true part)(false part)

Checks if the named database (db name) has a column with label (key). If column exists, do
(true part) otherwise do (false part). The starred version doesn’t check if the named database
exists.

\newcommand*{\DTLifhaskey}{\@ifstar\@sDTLifhaskey\@DTLifhaskey}
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\@DTLifhaskey Unstarred version of \DTLifhaskey

\newcommand{\@DTLifhaskey} [4]{%
\DTLifdbexists{#1}
Tk
\@sDTLifhaskey{#1}{#2}{#3}{#4}%
Y
{k
\PackageError{datatool}{Database ‘#1’ doesn’t exist}{}%
Yh
¥

\@sDTLifhaskey Starred version of \DTLifhaskey
\newcommand{\@sDTLifhaskey} [4]{%
\@ifundefined{dt1@ci@#10#2}
v
Key not defined
#4%
Y
{k
Key defined
#3J,
Yh
}

TLgetcolumnindex | \DTLgetcolumnindex{(cs)}{(db)}{(key)}

Gets index for column with label (key) from database (db) and stores in (cs) which must be
a control sequence. Unstarred version checks if database and key exist, unstarred version
doesn’t perform any checks.

\newcommand*{\DTLgetcolumnindex}{%
\@ifstar\@sdtl@getcolumnindex\@dtlOgetcolumnindex
3

Ogetcolumnindex Unstarred version of \DTLgetcolumnindex
\newcommand*{\@dt1@getcolumnindex} [3]{%
Check if database exists.
\DTLifdbexists{#2}V,
{h
Database exists. Now check if key exists.

\@sDTLifhaskey{#2}{#3}/
{h
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Key exists so go ahead and get column index.

\@sdt1@getcolumnindex{#1}{#2}{#3}%
/A
{h
Key doesn'’t exists in named database.
\PackageError{datatool}{Database ‘#2’ doesn’t contain
key ‘#3°}{}%
Yh
%
%
Named database doesn't exist.
\PackageError{datatool}{Database ‘#2’ doesn’t exist}{}/
%
}

@getcolumnindex Starred version of \DTLgetcolumnindex.

\newcommand*{\@sdt1l@getcolumnindex} [3]{%
\expandafter\let\expandafter#l\csname dtlQ@ci@#2@#3\endcsname
}

\dtlcolumnindex | \dtlcolumnindex{(db)}{(key)}

Column index corresponding to (key) in database (db). (No check for existance of database
or key.)
\newcommand*{\dtlcolumnindex} [2]{%

\csname dtl@ci@#1@#2\endcsname
}

Lgetkeyforcolumn | \DTLgetkeyforcolumn{(key cs)}{(db)}{(column index)}

Gets the key associated with the given column index and stores in (key cs). Unstarred version
doesn’t perform checks.

\newcommand*{\DTLgetkeyforcolumn}{%
\@ifstar\@sdtlgetkeyforcolumn\@dtlgetkeyforcolumn}

getkeyforcolumn

\newcommand*{\@dtlgetkeyforcolumn} [3]{Y
\DTLifdbexists{#2}Y%
%
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Check if index is in range.

\ifnum#3<1i\relax
\PackageError{datatool}{Invalid column index \number#3}{J
Column indices start at 1}}
\else
\expandafter\ifnum\csname dtlcols@#2\endcsname<#3\relax
\PackageError{datatool}{Index \number#3\space out of
range for database ‘#2’}{Database ‘#2’ only has
\expandafter\number\csname dtlcols@#2\endcsname\space
columns}
\else
\@sdtlgetkeyforcolumn{#1}{#2}{#3}%
\fi
\fi
Y
{h
\PackageError{datatool}{Database ‘#2’ doesn’t exists}{}%
%
}

lgetkeyforcolumn | \@sdtlgetkeyforcolumn{(key cs)}{(db)}{(column indexz)}

Gets the key associated with the given column index and stores in (key cs)

\newcommand*{\@sdtlgetkeyforcolumn} [3]{%
\edef\@dtl@dogetkeyforcolumn{\noexpand\@dtl@getkeyforcolumn
{\noexpand#1}{#2}{\number#3}}%
\@dtl@dogetkeyforcolumn
}

getkeyforcolumn Column index must be fully expanded before use.

\newcommand*{\@dtl@getkeyforcolumn} [3]{%

\def\@dtl@get@keyforcolumn##1Y, before stuff
\db@plist@elt@w) start of block
\db@col@id@w #3\db@col@id@end@% index
\db@keyQ@id@w ##2\dbCkeyQ@id@end@}, key
\db@type@id@uw ##3\db@type@id@end@y, data type
\db@header@id@w ##4\dbCheader@id@end@y, header
\db@co01@idQw #3\db@col@id@end@), index
\db@plist@elt@end@) end of block
##5\q0nil{\def#1{##2}}%

\edef\@dt1@tmp{\expandafter\the\csname dtlkeys@#2\endcsnamely,

\expandafter\@dtl@get@keyforcolumn\@dt1l@tmp
\db@plist@elt@w) start of block
\db@co0l@id@w #3\db@col@id@end®@ %index
\db@key@id@w \Onil\db@keyQ@id@end@’, key
\db@type@id@w \dbOtype@id@end@j data type
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\db@header@id@w \db@header@id@end®@} header
\db@col@id@w #3\db@col@id@end@Y index
\db@plist@elt@end@) end of block
\g@nil

}

Define some commands to indicate the various data types a database may contain.

\DTLunsettype Unknown data type. (All entries in the column are blank so the type can’'t be determined.)
\def\DTLunsettype{}

\DTLstringtype Data type representing strings.
\def\DTLstringtype{0}

\DTLinttype Data type representing integers.
\def\DTLinttype{1}

\DTLrealtype Data type representing real numbers.
\def\DTLrealtype{2}

DTLcurrencytype Data type representing currency.
\def\DTLcurrencytype{3}

\DTLgetdatatype | \DTLgetdatatype{(cs)}{(db)}{(key)}

Gets data type associated with column labelled (key) in database {(db) and stores in {cs). Type
may be: (empty) (unset), 0 (string), 1 (int), 2 (real), 3 (currency). Unstarred version checks if
the database and key exist, starred version doesn’t.

\newcommand*{\DTLgetdatatype}{’
\Q@ifstar\@sdtlgetdatatype\@dtlgetdatatype
}

@dtlgetdatatype Unstarred version of \DTLgetdatatype.
\newcommand*{\@dtlgetdatatype} [3]1{%

Check if database exists.
\DTLifdbexists{#2}%
{k
Check if key exists in this database.
\@sDTLifhaskey{#2}{#3}%
{h
Get data type for this database and key.
\@sdtlgetdatatype{#1}{#2}{#3}%
Y
{%
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Key doesn't exist in this database.

\PackageError{datatool}{Key ‘#3’ undefined in database ‘#2’}{}/

Yh

Yh

Tk

Database doesn’t exist.

\PackageError{datatool}{Database ‘#2’ doesn’t exist}{}%

Yh

}

sdtlgetdatatype Starred version of \DTLgetdatatype. This ensures that the key is fully expanded before begin
passed to \@dt1@getdatatype.

\newcommand*{\@sdtlgetdatatypel} [3]1{%
\edef\@dtl@dogetdata{\noexpand\@dtlOgetdatatype{\noexpand#13}/
{\expandafter\the\csname dtlkeys@#2\endcsnamel},
{\dtlcolumnindex{#2}{#3}}}%
\@dtl@dogetdata

}

@dtl@getdatatype | \@dtl@getdatatype{(cs)}{(data specs)}{(column indez)}

Column index must be expanded.

\newcommand*{\@dtl@getdatatypel} [3]1{%
\def\@dtl@get@keydata##ly, stuff before
\db@plist@elt@w) start of key block
\db@co0l@id@w #3\db@co0l@id@end®@) column index
\dbGkey@id@w ##2\dbCkey@id@end@} key id
\db@type@id@w ##3\db@type@id@end@), data type
\db@header@id@w ##4\dbOheader@id@end@), header
\db@c0l@id@w #3\db@co0l@id@end@) column index
\db@plist@elt@end@} end of key block
##5Y, stuff afterwards
\q@nil{\def#1{##3}}%
\@dtl@get@keydata#2\q@nil
}

\@dtl@getprops | \@dtl@getprops{(key cs)}{(type cs)}{(header toks)}{(before toks)}{(after
toks)}{(data specs)}{{column index)}

Column index must be expanded.

\newcommand*{\@dt1@getprops}[7]1{/
\def\@dt1l@get@keydata##1), stuff before
\db@plist@elt@u) start of key block
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\db@c01@id0Gw #7\db@co0l@id@end@% column index
\db@key@id@w ##Q\db@key@id@!end@% key id
\db@type@id@w ##3\dbO@type@id@end@), data type
\db@header@id@w ##4\db@header@id@end@), header
\db@co0l@id@w #7\db@col@id@end®@) column index
\db@plist@elt@end@) end of key block
##5Y, stuff afterwards
\q@nil{%

\def#1{##2}% key

\def#2{##3}} data type

#3={##4}), header

#4={##1}), before stuff

#5={##5}), after stuff

Y
\@dtl@get@keydata#6\q@nil
}
\@dtl@before
\newtoks\@dtl@before
\@dtl@after
\newtoks\@dtl@after
\@dtl@colhead

\newtoks\@dtl@colhead

\DTLaddcolumn | \DTLaddcolumn{(db)}{(key)}

Adds a column with given key to given column. No data is added to the column. The starred
version doesn’t check for the existence of the database.

\newcommand*{\DTLaddcolumn}{%
\@ifstar\@sDTLaddcolumn\@DTLaddcolumn
}
\newcommand{\@DTLaddcolumn} [2]{%
\DTLifdbexists{#11}V,
{\edtleupdatekeys{#1}{#2}{}}%
{\PackageError{datatool}{Can’t add new column to database ‘#1’:
database doesn’t exist}{}}V
}
\newcommand{\s@DTLaddcolumn} [2] {%
\@dtl@updatekeys{#1}{#2}{}%
}

\@dtl@updatekeys | \@dt1l@updatekeys{(db)}{(key)}{(value)}
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Adds key to database’s key list if it doesn’t exist. The value is used to update the data type
associated with that key. Key must be fully expanded. Doesn’t check if database exists.
\newcommand*{\@dt1l@updatekeys} [3]{%

Check if key already exists

\@sDTLifhaskey{#1}{#2}%

{%
Key exists, may need to update data type. First get the column index.

\expandafter\dtlcolumnnum\expandafter
=\dtlcolumnindex{#1}{#2}\relax

Get the properties for this column

\edef\@dtl@dogetprops{\noexpand\@dt1l@getprops
{\noexpand\@dtl@key}{\noexpand\@dtl@typely,
{\noexpand\@dtl@colhead}{\noexpand\@dtl@beforel}
{\noexpand\@dtl@after}{\the\csname dtlkeys@#1\endcsnamel}
{\number\dtlcolumnnum}},

\@dtl@dogetprops

Is the value empty?
\ifstrempty{#3}%
{%
Leave data type as it is
Yh
{%
Make a copy of current data type
\let\@dtl@oldtype\@dtl@type
Check the data type for this entry (stored in \@dt1l@datatype)
\@dtl@checknumerical{#3}%
If this column currently has no data type assigned to it then use the new type.

\ifdefempty{\@dtl@type}%
{k
\edef\@dt1l@type{\number\@dtl@datatypel’,
Y
{h
This column already has an associated data type but it may need updating.
\ifcase\@dtl@datatype % string

String overrides all other types

\def\@dt1letype{0}%
\or % int

All other types override int, so leave it as it is
\or % real
Real overrides int, but not currency or string

\ifnum\@dtl@type=1\relax
\def\@dtl@type{2}%
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\fi
\or % currency

Currency overrides int and real but not string

\ifnum\@dtl@type>0\relax
\def\@dtletype{3}/
\fi
\fi
%
Has the data type been updated?
\ifx\@dtl@oldtype\@dtl@type

No change needed
\else

Update required

\@dt1l@toks@gconcat@middle@cx{dtlkeys@#1}%
{\edtl@before}’
%
\noexpand\db@plist@elt@w/ start of key block
\noexpand\db@col@id@w \the\dtlcolumnnum
\noexpand\db@col@id@end@) column index
\noexpand\dbOkey@id@w #2\noexpand\db@key@id@end®@y, key id
\noexpand\db@type@id@w \@dtl@type
\noexpand\db@type@id@end®@), data type
\noexpand\db@header@id@w \the\@dtl@colhead
\noexpand\db@header@id@end@) header
\noexpand\db@col@id@w \the\dtlcolumnnum
\noexpand\db@col@id@end@j column index
\noexpand\db@plist@elt@end@), end of key block

jyA
{\edtleafter}%
\fi
Y
Y
{%

Key doesn’t exist. Increment column count.
\expandafter\global\expandafter\advance
\csname dtlcols@#1\endcsname by 1\relax
\dtlcolumnnum=\csname dtlcols@#1\endcsname\relax
Set column index for this key.
\expandafter\xdef\csname dtl@ci@#1@#2\endcsname{’,
\number\dt1lcolumnnum}’
Get data type for this entry (stored in \@dt1@datatype)
\ifstrempty{#2}%
%
\edef\@dtl@type{}% don’t know data type yet
Y
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%
\@dtl@checknumerical{#3}%
\edef\@dt1l@type{\number\@dtl@datatypel’
Y
Append to property list

\@dt1@toks@gput@right@cx{dtlkeys@#11}7
{%
\noexpand\db@plistQeltQw
\noexpand\db@co0l@id@w \the\dtlcolumnnum
\noexpand\db@col@id@end®@
\noexpand\db@key@id@w #2\noexpand\db@key@idQend®@
\noexpand\db@type@id@w \@dtl@type
\noexpand\db@type@id@end@
\noexpand\db@header@id@w #2\noexpand\db@header@id@end@
\noexpand\db@co0l1@id@w \the\dtlcolumnnum
\noexpand\db@col@id@end@
\noexpand\db@plist@elt@end@
/A
%

\DTLsetheader | \DTLsetheader{(db)}{(key)}{(header)}

Sets header for column given by (key) in database (db). Starred version doesn’t check for
existance of database or key.
\newcommand*{\DTLsetheader}{\Q@ifstar\@sDTLsetheader\@DTLsetheader}

\@DTLsetheader Unstarred version
\newcommand*{\@DTLsetheader} [3]{%

Check if database exists
\DTLifdbexists{#11}Y
%

Check if key exists.

\@sDTLifhaskey{#1}{#2}%
{h
\@sDTLsetheader{#1}{#2}{#3}%
Yh
Tk
\PackageError{datatool}{Database ‘#1’ doesn’t contain key
“#2° H{3%
Yh
Yh
{%
\PackageError{datatool}{Database ‘#1’ doesn’t exist}{}/
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\@sDTLsetheader

etheaderforindex

Yh
}

Starred version

\newcommand*{\@sDTLsetheader} [3]{%
\expandafter\dtlcolumnnum\expandafter
=\dtlcolumnindex{#1}{#2}\relax
\@dtl@setheaderforindex{#1}{\dtlcolumnnum}{#3}%
}

\@dtl@setheaderforindex{(db)}{{column indezx)}{(header)}

Sets the header for column given by (column index) in database (db). The header must be
expanded.
\newcommand*{\@dtl@setheaderforindex} [3]1{%

Get the properties for this column

\edef\@dtl@dogetprops{\noexpand\@dtl@getprops
{\noexpand\@dtl@key}{\noexpand\@dtl@type}’
{\noexpand\@dtl@colhead}{\noexpand\@dtl@beforel}y
{\noexpand\@dtleafter}{\the\csname dtlkeys@#1\endcsnamel}y,
{\number#23}1}7

\@dtl@dogetprops

Store the header in \@dt1@toks
\@dt1l@colhead={#31}Y%
Reconstruct property list

\edef\@dtl@colnum{\number#2}\relax
\@dt1Qtoks@gconcat@middle@cx{dtlkeysQ#1}%
{\@dtl@beforel}y
{h
\noexpand\db@plist@elt@w/ start of block
\noexpand\db@co0l@id@w \@dtl@colnum
\noexpand\db@col@id@end@j index
\noexpand\db@key@id@w \@dtl@key\noexpand\db@key@id@end@’, key
\noexpand\db@type@id@w \@dtl@type
\noexpand\db@type@id@end@j, data type
\noexpand\db@header@id@w \the\@dtl@colhead
\noexpand\db@header@id@end@y, header
\noexpand\db@col@idO@w \@dtl@colnum
\noexpand\db@col@id@end@% index
\noexpand\db@plist@elt@end@), end of block
%
{\@edtleafter}’
}
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lexpandnewvalue Expand new value before adding to database

\newcommand*{\dtlexpandnewvalue}{%
\def\@dtl@setnewvalue##l{\protected@edef\@dt1Q@tmp{##1}J,
\expandafter\@dtl@toks\expandafter{\@dt1@tmpl}}/

}

oexpandnewvalue Don't expand new value before adding to database

\newcommand*{\dt1lnoexpandnewvalue}{’
\def\@dtl@setnewvalue##1{\@dt1@toks{##1}1}7
}

Do this by default:

\dtlnoexpandnewvalue

\DTLnewdbentry | \DTLnewdbentry{(db name)}{(id)}{(value)}.

Adds an entry to the last row (adds new row if database is empty) and updates general column
information if necessary. The starred version doesn’t check if the database exists.

\newcommand{\DTLnewdbentry}{/
\@ifstar\@sDTLnewdbentry\@DTLnewdbentry
}

\@DTLnewdbentry Unstarred version of \DTLnewdbentry.

\newcommand{\@DTLnewdbentry}[3]{/
\DTLifdbexists{#1}%
{\@sDTLnewdbentry{#1}{#2}{#3}}%
{\PackageError{datatool}{Can’t add new entry to database ‘#17:
database doesn’t exist}{}}/
}

@sDTLnewdbentry Starred version of \DTLnewdbentry (doesn’t check if the database exists).
\newcommand*{\@sDTLnewdbentry} [3]{%
Update key list
\@dtl@updatekeys{#1}{#2}{#3}
Get the column index

\expandafter\dtlcolumnnum\expandafter
=\dtlcolumnindex{#1}{#2}\relax

Get the current row:

\edef\dtl@dogetrow{\noexpand\dtlgetrow{#1}/
{\number\csname dtlrows@#1\endcsnamel}}y,
\dtl@dogetrow

Check if this row already has an entry for the given column.

\edef\dtl@dogetentry{\noexpand\dtlgetentryfromcurrentrow
{\noexpand\dtl@entry}{\number\dtlcolumnnum}
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/A
\dtl@dogetentry
\ifx\dtl@entry\dtlnovalue

Store the value of this entry in \@dt1@toks
\@dtl@setnewvalue{#3}/

There are no entries in this row for the given column. Add this entry.
\@dt10toks@gconcat@middle@cx{dt1ldb@#1}
{\dtlbeforerowl}’,

{h
Start of this row:
\noexpand\db@rowQeltQw?,
Row ID:

\noexpand\db@row@id@w \number\csname dtlrows@#1\endcsname
\noexpand\db@row@id@end@,

Current row so far

\the\dtlcurrentrow
New column: Column ID

\noexpand\db@c0l1@id@w \number\dtlcolumnnum

\noexpand\db@col@id@end@,
Value:
\noexpand\db@col@elt@w \the\@dtl@toks
\noexpand\db@col@elt@end@y

Column ID:

\noexpand\db@c01@id@w \number\dtlcolumnnum
\noexpand\db@col@id@end@,

Row ID:
\noexpand\dbOrow@id@w \number\csname dtlrows@#1\endcsname
\noexpand\db@row@id@end@,
End of this row
\noexpand\db@row@elt@end@y
Yh
Rest (this should be empty)
{\dtlafterrowl}),

Print information message if in verbose mode.

\dtl@message{Added #2\space -> #3\space to database ‘#1’})
\else

There’s already an entry for the given column in this row

\PackageError{datatool}{Can’t add entry with ID ‘#2’ to
current row of database ‘#1’}{There is already an entry with
this ID in the current row}l

\fi
}
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\DTLifdbexists | \DTLifdbexists{(db name)}{(true part)}{(false part)}

Checks if a data base with the given name exists.

\newcommand{\DTLifdbexists} [3]1{%
\@ifundefined{dt1ldb@#1}{#3}{#2}}

4.4 Accessing Data

\DTLassign | \DTLassign{(db)}{(row idz)}{(assign list)}

Assigns values given in (assign list) for row (row idx) in database (db). (Where {assign list) is
in the same form as in \DTLforeach)

\newcommand*{\DTLassign} [3]{%
\DTLifdbexists{#1}
v
Grouped in the event that \dt1lcurrentrow is already in use. (Assignments in \@dt1@assign
are global.)
¥
\dtlgetrow{#1}{#2}/,
\@dtleassign{#3}{#1}%
Yh
Yh
{k
\PackageError{datatool}{Database ‘#1’ doesn’t exist}{}%
Yh
}

assignfirstmatch | \DTLassignfirstmatch{(db)}{(col key)}{(value)}{{assign list)}

Applies the assignment list to the first row that has the given value in the given column. (Value
must be expanded.)
\newcommand*{\DTLassignfirstmatchl} [4]{%
\dtl@assignfirstmatch{#3}{#1}{#2}{#4}%
¥

assignfirstmatch | \xDTLassignfirstmatch{(db)}{{col key)}{(value)}{(assign list)}
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Applies the assignment list to the first row that has the given value in the given column. (Per-
forms one level expansion on (value).)

\newcommand*{\xDTLassignfirstmatch} [4]{/
\protected@edef\@dtl@asg@value{\expandonce{#3}1}%
\expandafter\dtl@assignfirstmatch\expandafter

{\@dtleasgOvalue{#1{#2}{#4}%

}

ssignfirstmatch Internal swaps the ordering around so the value is first. (This just makes it easier for
\xDTLassignfirstmatch

\newcommand*{\dtl@assignfirstmatch}[4]{%

\DTLifdbexists{#2}/,

%
% Grouped in the event that \cs{dtlcurrentrow} is already in use.
% (Assignments in \cs{@dtl@assign} are global.)
yA \begin{macrocode}

{%
Get row idx:

\dtlgetrowindex{\dtl@asg@rowidx}{#2}{\dtlcolumnindex{#2}{#3}}{#1}%
\ifx\dtl@asg@rowidx\dtlnovalue
\PackageError{datatool}{No match found for
\string\DTLassignfirstmatch{#2}{#3}{#11{#4}}{}V
\else
\dtlgetrow{#2}{\dt1l@asg@rowidx}%
\@dtleassign{#4}{#2}}
\fi
/A
/A
{h
\PackageError{datatool}{Data base ‘#2’ doesn’t exist}{}/%
%
}

\@dtl@assign | \@dtl@assign{(list)}{(db)}

Assigns commands according to the given keys. The current row must be stored in \dt1lcurrentrow.

\newcommand*{\@dt1l@assign}[2]{%
\ifstrempty{#1}{}%
{%
\@dtl@assigncmd#1,\@nil\@e{#2}%
%
}
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\@dtl@assigncmd | \@dtl@assigncmd(cmd)=(1d)\@nil

\def\@dtl@assigncmd#1#2=#3, #4\0Q#5{/

Store database label. (This may already have been done so \edef is used to prevent infinite
recursion.)
\edef\@dt1ledbname{#5}%

get entry for ID given by #3 and store in #2

\@sDTLifhaskey{#5}{#3}%
{h
\edef\@dtle@dogetentry{%
\noexpand\dtlgetentryfromcurrentrow
{\noexpand#1}{\dtlcolumnindex{#5}{#3}}1}/,
\@dtl@dogetentry

Set to null if required

\ifdefequal{#1}{\dtlnovaluel}’
%
\@odt1l@setnull{#1}{#3}%
Yh
{3%
Make it global

\global\let#1=#1\relax
%
%
\PackageError{datatool}{Can’t assign \string#l\space: there
is no key ‘#3’ in data base ‘#5’}{}%

Set to null

\global\let#1\DTLstringnull

Y

Recurse?

\def\dtl@tmp{#4}%

\ifx\@nnil\dt1l@tmp
\let\@dt1l@next\@dtl@assigncmdnoop

\else
\let\@dtl@next\@dtl@assigncmd

\fi

\@dtl@next#4\00{#5}%

}

l@assigncmdnoop End loop
\def\@dtl@assigncmdnoop#1\@Q#2{}
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\@dtl@setnull

\@@dtl@setnull

\DTLstringnull

\@dtlstringnull

\DTLnumbernull

\@dtlnumbernull

\@dtl@setnull{{cmd)}{(id)} sets (cmd) to either \@dtlstringnull or \@dtlnumbernull
depending on the data type for (id). (Database name should be stored in \@dt1@dbname prior
to use.)
\newcommand*{\@dt1@setnulll} [2]{%
Check if database given by \@dt1@dbname has the required key.
\@sDTLifhaskey{\@dt1l@dbname}{#2}%
{%
Set to null
\@0@dt1@setnull{#1}{#2}%
}
{%
Key not defined in database \@dt1@dbname.
\global\let#1=\DTLstringnull
/A
}
As above, but doesn’t check if key exists
\newcommand*{\@@dt1@setnull} [2]{%
Get the data type associated with this key and store in \@dt1@type.
\@sdtlgetdatatype{\@dtl@type}{\@dt1@dbname}{#23}%

Check data type.
\ifnum0\@dt1l@type=0\relax
Data type is (empty) or 0, so set to string null.

\global\let#1=\DTLstringnull
\else

Data type is numerical, so set to number null.

\global\let#1=\DTLnumbernull
\fi
}

String null value:
\newcommand*{\DTLstringnull}{\@dtlstringnull}

String null value:
\newcommand*{\@dtlstringnull}{NULL}

Number null value:
\newcommand*{\DTLnumbernull}{\@dtlnumbernull}

Number null value:
\newcommand*{\@dtlnumbernull}{0}
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\DTLifnull

DTLifnullorempty

\@dtlnovalue

\dtlnovalue

\DTLgetkeydata

\DTLifnull{(command)}{{true part)}{(false part)}

Checks if (command) is null (either \DTLstringnull or \DTLnumbernull) if true, does (true
part) otherwise does (false part).

\newcommand*{\DTLifnull} [3]{%
\ifx#1\dtlnovalue
#29,
\else
\ifx#1\DTLstringnull
#27,
\else
\ifx#1\DTLnumbernull
#2,
\else
#3%
\fi
\fi
\fi
}

\DTLifnullorempty{(command)}{(true part)}{(false part)}

\newcommand*{\DTLifnullorempty} [3]{%
\ifdefempty{#1}{#2}{\DTLifnull{#1}{#2}{#3}}Y%
}

\def\@dtlnovalue{Undefined Value}

\def\dtlnovalue{\@dtlnovalue}

\DTLgetkeydata{(key)}{(db)}{(col cs)}{(type cs)}{(header cs)}

Gets data for given key in database (db): the column index is stored in (col cs) and data type
is stored in (fype cs). The unstarred version checks for the existance of the database and key,
the starred version doesn't.
\newcommand*{\DTLgetkeydatal}{’
\@ifstar\@sdtlgetkeydata\@dtlgetkeydata
}
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\@dtlgetkeydata Unstarred version of \DTLgetkeydata
\newcommand*{\@dtlgetkeydatal} [5]{%

Check if the database exists.
\DTLifdbexists{#2}Y%
{%
Check if the given key exists in the database.
\@sDTLifhaskey{#2}{#1}%
%
Get the data.

\@sdtlgetkeydata{#1}{#2}{#3}{#4}{#5})
Yh
{h
Key not defined in the given database.

\PackageError{datatool}{Key ‘#1’ not defined in database
“#2° H{}%
Y
Y
{%
Database not defined.

\PackageError{datatool}{Database ‘#2’ doesn’t exist}{}%
Y
}

@sdtlgetkeydata \@sdtlgetkeydata{(key)}{(db)}{{colcs)}{(typecs)}{{header cs)} Starred verison of \DTLgetkeydata.

\newcommand*{\@sdtlgetkeydatal} [5]{%
\@sdt1@getcolumnindex{#3}{#2}{#1}%
\edef\@dtl@dogetkeydata{\noexpand\@dtl@getprops

{\noexpand\@dtl@key}{\noexpand#4}{\noexpand\@dtl@colhead},
{\noexpand\@dtl@before}{\noexpand\@dtl@after}y,
{\expandafter\the\csname dtlkeys@#2\endcsnamel},
{#3}}%
\@dtl@dogetkeydata
\edef#5{\the\@dt1@toks}/,
}

dtl@gathervalues | \dtl@gathervalues[{(label)]{(db name)}{(row toks)}

Stores each element of (row) in (db name) into the command \@dt1@(label)@(key), where
(key) is the key for that element, and (label) defaults to key.
\newcommand{\dt1l@gathervalues}[3] [key]{%
\dtlforeachkey(\@dtl@key,\@dtl@col,\@dt1l@type,\@dtl@head) \in{#2}\do
{%
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\dtlgetentryfromrow{\@dtlO@tmp}{\@dt1l@col}{#3}%
\ifx\@dtl@tmp\dtlnovalue
\@dtlesetnull{\@edtletmp}{\edtlekey}’%
\fi
\expandafter\let\csname ©@dtl@#1@\@dtl@key\endcsname\Cdtl@tmp
A

leg@gathervalues | \dt1@g@gathervalues[(label)]{(db name)}{(row toks)}

As above but makes global assignments
\newcommand{\dt1@g@gathervalues} [3] [key]{%
\dtlforeachkey(\@dtl@key,\@dtl@col,\@dt1l@type, \@dt1lGhead) \in{#2}\do
%
\dtlgetentryfromrow{\@dtl@tmp}{\@dt1l@col}{#3}%
\ifx\@dtl@tmp\dtlnovalue
\@dtl@setnull{\@dtl@tmp}{\@dt1l@key}’
\fi
\expandafter\global
\expandafter\let\csname @dtl@#10@\@dtl@key\endcsname\@dtl@tmp
/A
}

\dtlcurrentrow Define token register to store current row.

\newtoks\dtlcurrentrow

\dtlbeforerow Define token register to store everything before the current row.
\newtoks\dtlbeforerow

\dtlafterrow Define token register to store everything after the current row.
\newtoks\dtlafterrow

\dtlgetrow | \dtlgetrow{(db)}{(row idz)}

Gets row with index (row idx) from database named (db) and stores the rowin \dt1lcurrentrow,
the preceding rows in \dt1lbeforerow and the following rows in \dtlafterrow. The row in-
dex, (row idx), is stored in \dt1rownum and the database name, (db), is stored in \dt1dbname.
This assumes that the given row exists.
\newcommand*{\dtlgetrow} [2]{}
\dtlrownum=#2\relax
\edef\dtldbname{#1}/,
\expandafter\toks@\expandafter=\csname dtldb@#1\endcsname
\edef\@dtl@dogetrow{\noexpand\@dtlgetrow{\the\toks@}{\number#2}1}J,
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\@dtl@dogetrow
}

tlgetrowforvalue | \edtlgetrowforvalue{(db)}{(column <dz)}{({value)}

Aversion of \dt1lgetrowforvalue that expands its arguments.

\newcommand{\edtlgetrowforvalue}[3]{/
\protected@edef\@dtl@dogetrowforvalue{%
\noexpand\dtlgetrowforvalue{#1}{#2}{#3}}%
\@dtl@dogetrowforvalue
}

\DTLfetch | \DTLfetch{{(db name)}{{(columnl name)}{{columnl wvalue)}{{column2 name)}

Fetches and displays the value for (column2 name) in the first row where the value of
(columnl name) is {(columnl value). Note that all arguments are expanded.
\newcommand{\DTLfetch} [4]1{%
\edtlgetrowforvalue{#1}{\dtlcolumnindex{#1}{#2}}{#3}%

\dtlgetentryfromcurrentrow{\dtlcurrentvalue}{\dtlcolumnindex{#1}{#4}1}7
\dtlcurrentvalue

3

tlgetrowforvalue | \dtlgetrowforvalue{(db)}{(column idz)}{(value)}

Like \dtlgetrow, but gets the row where the entry in column (column index) matches
(value). Produces an error if row not found.

\newcommand*{\dtlgetrowforvalue}[3]{%
\dtlgetrowindex{\dtl@rowidx}{#1}{#2}{#3}%
\ifx\dtl@rowidx\dtlnovalue
\PackageError{datatool}{No row found in database ‘#1’ for
column ‘\number#2’ matching ‘#3’}{}%

\else
\dtlrownum=\dtl@rowidx\relax
\edef\dt1ldbname{#1}%
\expandafter\toks@\expandafter=\csname dtldb@#1\endcsname
\edef\@dtl@dogetrow{\noexpand\@dtlgetrow{\the\toks@}{\dt1l@rowidx}1}/
\@dtl@dogetrow

\fi

}
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\@dtlgetrow

\dtlrecombine

\@dtlgetrow{(data specs)}{(row idz)}

Gets the row specs from (data specs) for row with index (row idx) which must be fully ex-
panded.

\newcommand*{\@dtlgetrowl} [2]{%
\def\@dtlOgetrow##1), before stuff
\db@row@elt@uy start of the row
\db@row@id@w #2\db@row@id@end@% row id
##2%,
\db@row@id@w #2\db@row@id@end@% row id
\db@row@elt@end®@} end of the row
##3% after stuff
\g@nil{\dtlbeforerow={##1}\dtlcurrentrow={##2}\dtlafterrow={##33}}/
\@dtlegetrow#1\qlnil
}

\dtlrecombine

Recombines database contents from \dt1lbeforerow, \dtlcurrentrow and \dtlafterrow

\newcommand*{\dtlrecombine}{¥%
\@dt1@toks@gconcat@middle@cx{dt1db@\dt1ldbname},
{\dtlbeforerowl},

{%
Start of row tag
\noexpand\db@rowelt@w

Row number
\noexpand\dbQrow@id@w
\number\dtlrownum
\noexpand\db@row@idQend@
Current row specs:

\the\dtlcurrentrow

Row number
\noexpand\db@row@id@w
\number\dtlrownum
\noexpand\db@row@idQend@
End of row tag
\noexpand\db@row@elt@end®
%
{\dtlafterrow}y,
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mbineomitcurrent | \dtlrecombineomitcurrent

Like \dt1lrecombine but omits \dtlcurrentrow
\newcommand{\dtlrecombineomitcurrent}{},
Decrement row indices in \dtlafterrow:
\dtl@decrementrows{\dtlafterrow}{\dtlrownum}
Reconstruct database contents by concatenating \dt1lbeforerow and \dtlafterrow

\csname dtldb@\dtldbname\endcsname=\dtlbeforerow

\@dt1@toks@gputOright@cx{dtldb@\dtldbname}{\the\dtlafterrow}y,

\dtl@message{Removed row \number\dtlrownum\space in database
‘\dtldbname’ 1}

\dtlsplitrow | \dtlsplitrow{(row specs)}{(col num)}{(before cs)}{(after cs)}

Splits the row around the entry given by (col numy). The entries before the split are stored in
(before cs) and the entries after the split are stored in (after cs). (row specs) and {col num)
need to be expanded before use.

\newcommand*{\dtlsplitrow} [4]{%
\def\@dtlsplitrow##ljbefore stuff
\db@co0l@id@w #2\db@col@id@end@% column id
##2), unwanted stuff
\db@co0l1l@id@w #2\db@col@id@end@Y column id
##3Y, after stuff
\q@nil{\def#3{##1}\def#4{##3}}/,
\@dtlsplitrow#1\q@nil

ntryincurrentrow | \dtlreplaceentryincurrentrow{(new value)}{{col num)}

Replaces entry for column (col num) in \dt1lcurrentrow with (new value)

\newcommand*{\dtlreplaceentryincurrentrow} [2]{}
Split row

\edef\@dtl@do@splitrow{\noexpand\dtlsplitrow
{\the\dtlcurrentrow}y,
{\number#2}%
{\noexpand\@dtl@before@cs}y,
{\noexpand\@dtl@after@csl}}/
\@dt1@do@splitrow
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ntryincurrentrow

Recombine with new value

\toks@{#1}7,
\edef\@dtlO@stuff{},
\expandonce\@dtl@beforeQcs

Begin column index specs:
\noexpand\db@col@id@w \number#2\noexpand
\noexpand\db@col@id@end@% column id
New entry:

\noexpand\db@colQeltQw
\the\toks@
\noexpand\db@col@elt@end®

End column index specs:

\noexpand\db@col@id@w \number#2\noexpand
\noexpand\db@col@id@end@% column id
\expandonce\@dtl@afterQAcs
%
Store in \dtlcurrentrow
\expandafter\dtlcurrentrow\expandafter{\@dtl@stuff}y,

Update column specs

\@sdtlgetkeyforcolumn{\@dt1l@key}{\dt1ldbname}{#2}/,

\@dtl@updatekeys{\dtldbname}{\@dt1lC@key}{#1}%

\dtlOmessage{Updated \@dtl@key\space -> #1l\space in database
‘\dtldbname’1}%

\dtlremoveentryincurrentrow{(col <dz)}

Removes entry for column {col idx) from \dtlcurrentrow.

\newcommand*{\dtlremoveentryincurrentrow} [1]{%
Split row
\edef\@dt1l@do@splitrow{\noexpand\dtlsplitrow
{\the\dtlcurrentrow}’
{\number#1}%
{\noexpand\@dtl@before@cs}y,
{\noexpand\@dtl@after@csl}}/
\@dt1@do@splitrow

Combine row without given column:

\edef\@dtl@stuff{’
\expandonce\@dtl@before@cs
\expandonce\@dtl@afterQcs

Y
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riesincurrentrow

ryfromcurrentrow

lgetentryfromrow

Qgetentryfromrow

Store in \dtlcurrentrow

\expandafter\dtlcurrentrow\expandafter{\@dtl@stuffl}y
\dtl@message{Removed entry from column \number#1l\space\space in database
‘\dtldbname’ 1}

\dtlswapentriesincurrentrow{(coll num)}{(col2 num)}

Swaps columns {coll numy) and {col2 numy) in \dtlcurrentrow

\newcommand*{\dtlswapentriesincurrentrow} [2]{%
\dtlgetentryfromcurrentrow{\@dtlQ@entryI}{#1}%
\dtlgetentryfromcurrentrow{\@dtl@entryII}{#2}%
\expandafter\dtlreplaceentryincurrentrow\expandafter

{\@dtl@entryII}{#1}%
\expandafter\dtlreplaceentryincurrentrow\expandafter
{\@dt1@entryI}{#2}V

\dtlgetentryfromcurrentrow{({cs)}{(col num)}

Gets value for column {col num) from \dtlcurrentrow and stores in {(cs). If not found, {cs)
is set to \dt1lnovalue.
\newcommand*{\dtlgetentryfromcurrentrowl} [2]{/

\dtlgetentryfromrow{#1}{#2}{\dtlcurrentrow}’
}

\dtlgetentryfromrow{(cs)}{(col num)}{{row toks)}

\newcommand*{\dtlgetentryfromrow} [3]{%
\edef\@dt1l@do@getentry{\noexpand\dtlQgetentryfromrow
{\noexpand#1}{\number#2}{\the#3}}J
\@dt1@do@getentry
}

\dtl@getentryfromrow{{cs)}{(col num)}{(row specs)}

\newcommand*{\dtl@getentryfromrow} [3]{%
\def\dtl@dogetentry##1J, before stuff
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ntrytocurrentrow

\db@c01@id@w #2\db@co0l@id@end@Y Column id
\db@col@elt@w ##2\db@col@elt@end®) Value
\db@col@id@w #2\db@col@id@end@% Column id
##3%, Remaining stuff
\q@nil{\def#1{##2}}%
\dtl@dogetentry#3,
\db@col@id@w #2\db@col@id@end@Y,
\db@col@elt@w \@dtlnovalue\db@col@elt@end@y,
\db@co0l@id@w #2\db@col@id@end@Y,
\g@nil

\dtlappendentrytocurrentrow{(key)}{{value)}

Appends entry to \dtlcurrentrow
\newcommand*{\dtlappendentrytocurrentrow} [2]{%

Update information about this column (adding new column if necessary)
\@dtloupdatekeys{\dt1ldbname}{#1}{#2}/,
Get column index and store in \dt1columnnum
\expandafter\dtlcolumnnum\expandafter
=\dtlcolumnindex{\dtldbname}{#1}\relax
Does this row already have an entry with this key?
\edef\dtl@dogetentry{\noexpand\dtlgetentryfromcurrentrow
{\noexpand\dtl@entry}{\number\dtlcolumnnum}y
%
\dtl@dogetentry
\ifx\dtl@entry\dtlnovalue
There are no entries in this row for the given key. Expand entry value before storing.
\protected@edef\Q@dt10tmp{#2}%
\expandafter\@dtl@toks\expandafter{\@dt1l@tmp}’
Append this entry to the current row.
\@dt1@toks@gput@right@cx{dtlcurrentrow}y,
{h
Begin column index specs:
\noexpand\db@col@idQw
\number\dtlcolumnnum
\noexpand\db@col@id@end@
New entry:

\noexpand\db@col@elt@w
\the\@dt1@toks
\noexpand\db@col@elt@end®
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End column index specs:

\noexpand\db@col@idQw
\number\dtlcolumnnum
\noexpand\db@col@id@end@
Yh
Print information to terminal and log file if in verbose mode.

\dtl@message{Appended #1\space -> #2\space to database
‘\dtldbname’}},
\else

There is already an entry in this row for the given key

\PackageError{datatool}{Can’t append entry to row:
there is already an entry for key ‘#1° in this row}{}/
\fi

ntryincurrentrow | \dtlupdateentryincurrentrow{(key)}{(value)}

Appends entry to \dt1lcurrentrow if column with given key doesn’t exist, otherwise updates
the value.

\newcommand*{\dtlupdateentryincurrentrowl} [2]{%

Update information about this column (adding new column if necessary)
\@dtl@updatekeys{\dt1ldbname}{#1}{#2}%
Get column index and store in \dt1columnnum
\expandafter\dtlcolumnnum\expandafter
=\dtlcolumnindex{\dtldbname}{#1}\relax
Does this row already have an entry with this key?

\edef\dtl@dogetentry{\noexpand\dtlgetentryfromcurrentrow
{\noexpand\dtl@entry}{\number\dtlcolumnnum}y

Y

\dtl@dogetentry

\ifx\dtl@entry\dtlnovalue

There are no entries in this row for the given key. Expand entry value before storing.

\protected@edef\@dt10tmp{#2}%
\expandafter\@dtl@toks\expandafter{\@dt1l@tmp}’

Append this entry to the current row.
\@dt10toks@gput@right@cx{dtlcurrentrow}y,
%

Begin column index specs:

\noexpand\db@col@idQw
\number\dtlcolumnnum
\noexpand\db@col@id@end@
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New entry:

\noexpand\db@col@eltQw
\the\@dt1@toks
\noexpand\db@col@elt@end@

End column index specs:

\noexpand\db@col@idQw
\number\dtlcolumnnum
\noexpand\db@col@id@end@
%
Print information to terminal and log file if in verbose mode.
\dtl@message{Appended #1\space -> #2\space to database
‘\dtldbname’}%
\else

There is already an entry in this row for the given key

\toks@{#2}7
\edef\do@dtlreplaceincurrentrow{’,
\noexpand\dtlreplaceentryincurrentrow{\the\toks@}{\number\dtlcolumnnum}
Yh
\do@dtlreplaceincurrentrow
\fi

\DTLgetvalue | \DTLgetvalue{(cs)}{{db)}H(r)}{(c)}

Gets the element in row (r), column {c) from database {db) and stores in {cs).

\newcommand*{\DTLgetvalue} [4]{%
\edef\dtl@dogetvalue{\noexpand\dtl@getvalue{\noexpand#1}{#23}/
{\number#3}{\number#4}1}/
\dtl@dogetvalue
}

\dtl@getvalue

\newcommand*{\dt1l@getvaluel} [4]{%
\def\@dtl@getvalue ##1}, stuff before row <r>
\db@row@id@w #3\db@row@id@end@% row <r> id
##2% stuff in row <r> before column <c>
\db@co0l1@id@w #4\db@col@id@end@), column <c> id
\db@col@elt@w ##3\db@col@elt@end®@y value
##47, stuff after value
\q@nil{\def#1{##3}}
\toks@=\csname dtldb@#2\endcsname
\expandafter\Q@dtl@getvalue\the\toks@) contents of data base
\db@row@id@w #3\db@row@id@end®@Y
\db@co01@id@w #4\db@col@id@end@,
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\db@col@eltOw \@dtlnovalue\db@col@elt@end@), undefined value
\q@nil
\ifx#1\dtlnovalue
\PackageError{datatool}{There is no element at (row=#3,\space
column=#4) in database ‘#2°}{}/
\fi
}

\DTLgetlocation | \DTLgetlocation{(row cs)}{(column cs)}{(database)} {(value)?}

Assigns (row cs) and (column cs) to the indices of the first entry in (database) that matches
(value).

\newcommand*{\DTLgetlocation} [4]{%
\def\@dtl@getlocation##1), stuff before value
\db@col@eltOw #4\db@col@elt@end®@% value
\db@co0l1@id@w ##2\db@col@id@end@% column id
##3% stuff after this column
\db@row@id@w ##4\db@row@id@end@% row id
##5% stuff after row
\q@nil{\def#1{##4}\def#2{##2}}%
\toks@=\csname dtldb@#3\endcsname
\expandafter\@dtl@getlocation\the\toks@/ contents of data base
\db@col@elt@w #4\db@col@elt@end®@y value
\db@col1@id@w \@dtlnovalue\db@col@id@end@), undefined column id
\db@row@id@w \@dtlnovalue\db@row@id@end@), undefined row id
\g@nil
\ifx#1\dtlnovalue
\PackageError{datatool}{There is no element ‘#4’ in database ‘#3’}{}/
\fi

\DTLgetrowindex | \DTLgetrowindex{(row cs)}{(database)}{(column indez)} {(value)}

Assigns (row cs) to the row index of the first entry in (database) where the entry in (column
index) matches (value).

\newcommand*{\DTLgetrowindex} [4]{}
\toks@{#4}
\edef\dtl@dogetrowindex{\noexpand\@dtlgetrowindex{\noexpand#1}{#2}{\number#3}{\the\toks@}}7
\dtl@dogetrowindex
\ifx#1\dtlnovalue
\PackageError{datatool}{There is no element ‘#4’ for column
\number#3\space in database ‘#2’}{}J
\fi
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\dtlgetrowindex | \dtlgetrowindex{(row cs)}{(database)}{(column index)} {(value)}

As above but doesn’t produce an error if not found.

\newcommand*{\dtlgetrowindex} [4]{%
\toks@{#4},
\edef\dtl@dogetrowindex{\noexpand\@dtlgetrowindex{\noexpand#1}{#2}{\number#3}{\the\toks@}}%
\dtl@dogetrowindex

}

\xdtlgetrowindex | \xdtlgetrowindex{(row cs)}{(database)}{(column indez)} {(value)}

As above but expands the value.

\newcommand*{\xdtlgetrowindex} [4]{%
\protected@edef\dtl@dogetrowindex{\noexpand\@dtlgetrowindex{\noexpand#1{#2}{\number#3}{#41}}
\dtl@dogetrowindex

}

\@dtlgetrowindex | \@dtlgetrowindex{(row cs)}{(database)}{(column indez)} {(value)}

Column index must be fully expanded.

\newcommand*{\@dtlgetrowindex} [4]{¥%
\def\@dtl@getrowindex##1), stuff before value
\db@col@elt@w #4\db@col@elt@end®@% value
\db@col@id@w #3\db@col@id@end@), column id
##27 stuff after this column
\db@row@id@w ##3\db@row@id@end@% row id
##4% stuff after row
\q@nil{\def#1{##3}}%
\toks@=\csname dtldb@#2\endcsname
\expandafter\Q@dtl@getrowindex\the\toks@), contents of data base
\db@col@elt@w #4\db@col@elt@end®@¥ value
\db@col@id@w #3\db@col@id@end@% column id
\db@row@id@w \@dtlnovalue\db@row@id@end@), undefined row id
\g@nil

4.5 Iterating Through Databases

\@dtlforeachrow | \@dtlforeachrow((idz cs),{row cs))\in{(db)} \do{(body)}
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Iterates through each row in database. Assigns the current row index to (idx cs) and the row
specs to {(row cs)

\long\def\@dtlforeachrow (#1,#2)\in#3\do#4{},
\edef\dtl@tmp{\expandafter\the\csname dtldb@#3\endcsnamel,
\expandafter\@dtl@foreachrow\dt1l@tmp

\db@rowQelt@w

\db@row@id@w \@nil\dbOrow@idQend®@%
\db@row@id@w \Onil\dbOrow@id@end@,
\db@row@elt@end®@’
\ee{#1}{#2}{#4}\qenil

@dtl@foreachrow
\long\def\@dtl@foreachrow\db@row@elt@u?,
\db@row@id@w #1\db@row@id@end®@y
#2\db@row@idOw #3\db@row@id@end®@y,
\db@rowQelt@end@#4\QO#5#6#7\qenil{y
Define control sequence given by #5
\gdef#5{#1}%
Hide the loop body in a macro
\gdef\@dt1l@loopbody{#7}%

Increment level counter to allow for nested loops
\global\advance\@dtl@foreach@level by 1\relax

Check if we have reached the end of the loop

\ifx#5\@nnil
\expandafter\global\expandafter
\let\csname @dtl@foreachnext\the\@dtl@foreach@level\endcsname
=\@dtleforeachnoop
\else
\gdef#6{#2}%

Set up the break function: Make a copy of current break function
\expandafter\let
\csname @dtl@break@\the\@dtl@foreach@level\endcsname
\dtlbreak
Setup break function for this level

\gdef\dtlbreak{\expandafter\global\expandafter
\let\csname @dtl@foreachnext\the\@dtl@foreach@level\endcsname
=\@dtl@foreachnoopl}

Initialise
\expandafter\global\expandafter

\let\csname @dtl@foreachnext\the\@dtl@foreach@level\endcsname
=\@dtl@foreachrow

Do body of loop
\@dt1l@loopbody
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Restore break function

\expandafter\let\expandafter\dtlbreak
\csname @dtl@break@\the\@dtl@foreach@level\endcsname
\fi
Set up what to do next.

\expandafter\let\expandafter\Q@dtl@foreachnext
\csname @dtl@foreachnext\the\@dtl@foreach@level\endcsname

Decrement level counter.
\global\advance\@dtl@foreach@level by -1\relax
Repeat loop if necessary.

\@dtl@foreachnext#4\0Q{#5}{#6}{#7}\qénil
}

dtl@foreachnoop
\long\def\@dtl@foreachnoop#1\00#2\qOnil{}

\dtlforeachkey | \dtlforeachkey((key cs),{col cs),{type cs),(header cs)) \in{(db)}\do
{(body)}

Iterates through all the keys in database (db). In each iteration, (key cs) stores the key, {col cs)
stores the column index, {type cs) stores the data type and (header cs) stores the header.

\long\def\dtlforeachkey (#1,#2,#3,#4)\in#5\do#6{/,
\gdef\@dt1@loopbody{#6}V
\edef\@dtl@keys{\expandafter\the\csname dtlkeys@#5\endcsnamel}’
\expandafter\@dtl@foreachkey\@dtl@keys

\db@plist@eltOu’,

\db@c01@id@w -1\db@col@id@end@,
\db@keyQidQ@w \db@key@idQend@y,

\db@type@idOw \dbOtype@id@end@y
\db@header@id@w \dbGheader@id@end@y,
\db@col@id@w -1\db@col@id@end@y
\db@plist@elt@end@’,
\@o{\edtleupdatefkcs{#1}{#2}{#3}{#4}}\qCnil

@dtl@updatefkcs

\newcommand*{\@dtl@updatefkcs} [8]{%
\gdef#1{#5}%
\gdef#2{#6}7,
\gdef#3{#7}%
\gdef#4{#8}Y%
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@dtl@foreachkey Sets everything globally in case it occurs in a tabular environment Loop body needs to be
stored in \@dt1@loopbody. #7 indicates an update macro.

\long\def\@dtl@foreachkey\db@plist@elt@w
\db@col@id@w #1\db@col@id@end@
\db@key@id@w #2\dbOkey@idQend@y
\db@type@id@w #3\dbQ@type@idQend@%
\db@header@id@w #4\db@header@idQ@end®@}
\db@col@id@w #5\db@col@id@end@y
\db@plist@elt@end@#6\Q0#7\q0nil{y
\ifnum#i=-1\relax
Terminate loop
\let\@dtl@foreachnext\@dt1l@foreachnoop
\else
Set up loop variables
#7{#2H{#13{#33{#4}),
Increment level counter to allow for nested loops
\global\advance\@dtl@foreach@level by 1\relax

Set up the break function

\expandafter\let
\csname @dtl@break@\the\@dtl@foreach@level\endcsname
\dtlbreak
\gdef\dtlbreak{\expandafter\global\expandafter
\let\csname @dtl@foreachnext\the\@dtl@foreach@level\endcsname
=\@dtleforeachnoopl}¥

Initialise
\expandafter\global\expandafter

\let\csname @dtl@foreachnext\the\@dtl@foreach@level\endcsname
=\@dtl@foreachkey

Do body of loop
\@dt1l@loopbody
Set up what to do next

\expandafter\let\expandafter\@dtl@foreachnext
\csname @dtl@foreachnext\the\@dtl@foreach@level\endcsname

Restore break function

\expandafter\let\expandafter\dtlbreak
\csname @dtl@break@\the\@dtl@foreach@level\endcsname

Decrement level counter

\global\advance\@dtl@foreach@level by -1\relax
\fi

Recurse if necessary

\@dtl@foreachnext#6\0C{#7}\q0nil
}
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\dtlforcolumn

\@dtlforcolumn

\@sdtlforcolumn

\dtlforcolumn{(cs)}{(db)} {(key)} {(body)}

Iterates through column given by (key) in database (db). (cs) is assign to the element of the
column in the current iteration. Starred version doesn’t check if data base exists
\newcommand*{\dtlforcolumn}{\@ifstar\@sdtlforcolumn\@dtlforcolumn}

\newcommand{\@dtlforcolumn} [4]{%
Check if data base exists

\DTLifdbexists{#2}/,
{%
\@DTLifhaskey{#2}{#3}%
{%
\@sdtlforcolumn{#1}{#2}{#3}{#4}%
/A
key not in data base
{%
\PackageError{datatool}{Database ‘#2’ doesn’t contain
key ‘#3°}{}V
Y
%
yA
{%
\PackageError{datatool}{Database ‘#2’ doesn’t exist}{}%
hyA
}

\newcommand{\@sdtlforcolumn} [4]