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Abstract: The UTF8 encoding keepsthe standard ASCII charac-
ters unchanged and encodesthe accentedletters of our alphabets
in two bytes. The standard 8bit TEX is not ready for the UTF8 input
becauseit have to manage the single character astwo tokens. It
meansyou cannot setthe \catcode , \uccode, etc. to thesesingle
charactersand you cannot do \futurelet  of the next character
in normal sense. The second version of my encTeX solvesthese
problems.

The encTeXis full backward compatible with the original TEX. It
addsten new primitives by which you cansetor read the conversion
tables usedby input processorof TEX or usedduring output to the
terminal, log and \write ®les.

The second version gives possibility to convert the multi-byte
sequencego one byte or to control sequence. You can implement
up to 256 UTK8 codesasone byte and unlimited number of other
UTFR8 codesas a control sequence. All internals in 8bit TEX are
working in the sameway asif 2normal one byte encoding® of input
®lesis used.

| think that the UTR8 encoding will be used more common. In
such situation, there is no another way than to modify the input
processorof TEX otherwise the 8bit TEX will dead in short time.

1 What is encTEX?

EncTeX is a TEX extension which allows re-encoding of input stream on input
processor of TEX (before tokenization) and backward re-encoding of output
stream during \write and output to the terminal and log. It is implemented as
the patchto the change®letex.ch . Thepatchesare ready for web2cdistribution
on[1] and (may be) encTeX becomesasa standard web2c extensionlike mik TEX.
Try to usethe -enc option on command line to testif your TEX is equipped with
this extension. If not, you cangetand apply the patchesand rebuild TEX binaries.
The patchesaffect TEX, eTEX, pdfTEX and pdfeTEX programs. All these programs
will disposeof this extension.

First version of encTeX was releasedin 1997. This version was able to do
only byte to byte conversionby affecting the TEX'sinternal xord and xchr vectors.
EncTgeX introduced three primitives in its ®rst version: \xordcode (reads or
setsthe values of xord vector for input re-encoding), \xchrcode (reads or sets
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the values of xchr vector for output re-encoding) and \xprncode (reads or sets
the values of newly introduced xprn vector which controls the @print-ability® of
charactersbit controls the possibility of the character conversionto ~ab form
on output side). Seemy article [2] for more details.

The ®rstversion of encTeX was not widely used becausethe TCXtables was
renovatedin web2cdistribution immediately after encTeEX wasreleased. Roughly
speaking,the TCXtables do the samework as®rstversion of my encTeX but less
“exible. There was no reasonto combine the TCXtableswith encTeX.

The secondversion of encTeX was designed and prepared by me in Decem-
ber 2002 and releasedin January 2003. This version introduces seven more
primitives in order to user can control the multi-byte input re-encoding and re-
verse output re-encoding. Groups of bytes on input stream can be converted
to one byte or to control sequence. The conversion is done before tokenization
but the control sequencegenerated by this conversionis not re-tokenized again
and token processordoes not go to 2gnoring spaces®state after such control
sequence. The backward conversion during \write  allows you to convert one
byte or control sequenceto the original group of bytes.

The secondversion of encTeX is backward compatible with the ®rstone, of
course. The detail documentation is available on [1]. The very nice on-line html
documentation written by David Netas(Yeti) is available on [5]

2 Motivation

| am maintainer of a csplain formatbthe basicpart of the CSTEX package(for
Czechand Slovakusers). The csplain is similar asvery known plainTeX format
(by Don Knuth, [4]). Moreover, csplain solvesthe processingof all letters from
Czechand Slovakalphabets. It meansthat the CS-fonts(encoded by ISO-8859-2)
is used by default instead of Computer Modern fonts, the hyphenation tables for
Czechand Slovak languagesare inputted in the same encoding and all Czech
and Slovak letters have to be treated as single non-composite symbols. These
symbols have \catcode setto 11 (letter), thus they can be used in control
sequencesoo.

Czechand Slovak alphabetsare encoded by many mutual incompatible stan-
dards and pseudo-standardsin various operating systemsand operating envi-
ronments. All these encodings have to be converted to internal 1ISO-8859-2 in
csplain  at input processorlevel and they have to be converted back to the
input encoding during \write , terminal and log output. Only this rule keeps
the independence of the TEX processingon the operating system.

Note: if the source text of the Czech or Slovak document is transported
from one environment to another, the re-encoding to the standard of the target
environment is done automatically or by user manually. The main principle is
that the Czechand Slovak charactersin sourcetext haveto be displayed correctly
by used operating environment before it is processedby csplain .

| have created the cstrip testin 1998 [3]. You can verify if you are really
using the csplain format by this test. This test veri®esif TEX'sinput processor
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is set correctly depending on your operating environment: all Czechand Slovak
charactershaveto be mappedinto 1ISO-8859-2 and they haveto be written back
to the input encoding on terminal, log and \write ®les. The *ab form is not
permitted for Czechand Slovak letters.

We were able to set the input processor properly for csplain in old TEX
distributions. For example emTgX have used TCP tables. On the other hand
the web2c distribution have had disabled its TCXtablesin 1997 thus userswas
not able to implement the csplain format correctly in operating environments
where different encoding of our alphabetsfrom 1SO-8859-2 were used. This was
the main motivation of encTeX extension of TEX.

Now, the new encoding standard derived from UNICODEand named UTR8
is used very often. The non-ASCII charactersare encodedin two or more bytes
here. If this encoding standard is used in our operating environment then we
needto be able to set multi-byte conversionin input processorof TeX. There is
no other way to carry out the cstrip test. This was my motivation of second
version of the encTeX.

3 Multi-byte re-encoding

The detail documentation is included in encTeX package. Thus, only a short
overview of the principles is presentedhere.

Secondversion of encTEX introduces sevennew TEX primitives to de®neand
control re-encoding between multi-byte input/output and TEX internal represen-
tation. Theseare:

- \mubyte and \endmubyte de®ningthe conversions,

- \mubytein , an integer register controlling input conversion,

- \mubyteout , an integer register controlling output conversion,

- \mubytelog , an integer register controlling output to terminal and log
®le,

- \specialout , an integer register controlling \special argument treat-
ment, and

- \noconvert , a primitive suppressingoutput conversion.

The default values of all the new registers are such that encTeX behaves
compatibly with unmodi®ed TeX (incidentally, it meanszeroes).

You can set the conversion table by the couple \mubyte and \endmubyte.
Examples:

\mubyte "Mcl  Mc3M8l\endmubyte % Aacute
\mubyte "Mc4  Mc3MB84\endmubyte % Adieresis

It meansthat for examplethe group of two bytes”c3"81 will be converted
to one byte Mcl (if \mubytein is positive) and this byte is converted back to
byte sequence™c3™81 during \write (if \mubyteout is positive) and to log
and terminal (if \mubytelog is positive).
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If your operating environment uses UTF8 encoding then the two bytes
3781 aredisplayedasA. You cando the 2normal things® with this character
in your text editor:

\catcode "~A=11 \def\my Asequence{...}

id.ef\run{\futurelet \next \dotest}
\def\dotest{\ifx \next A...}
\run Aha

i.Liccode‘ A="A \lccode” A="a \sfcode™ A=999

This behavior is very desirablefor csplain format and cstrip test. You can
convert your old csplain documentsto the new UTR8 encoding and you can
processthem by the csplain in operating environment with UTF8 standard.
You getthe absolutely the sameresult asin old days. This backward compatibility
is most important for me.

Next example:

\mubyte \Alpha MeeM9l\endmubyte
\mubyte \Beta MeeM92\endmubyte

i.rﬁubyte \leftarrow  Me2/867°90\endmubyte
\mubyte \uparrow  Me2"86"91\endmubyte

For instance, the group of three bytes ~e2"86”90 is now converted to
\leftarrow  control sequenceand this control sequenceis converted back to
Me2M86™M90 during \write  if \mubyteout 3 3. The UTF8 encoding of
math charactersare implemented by this way, seeutf8raw.tex ®Ilein encTeX
distribution and math-example.tex for more complex example.

The UTF8 encoding tables for encTeX was prepared by David Netas[6]. He
has made his own Python script which converts the NamesList.txt [7] with
UNICODEdeclarations of charactersto the \mubyte . . . \endmubyte tables. This
script is included in encTeX distribution.

There is another way of declaration of math symbols:

\mubyte \utfAlpha MceM9l\endmubyte
\mubyte \utfBeta MceM92\endmubyte

id.ef\uftAIpha{\ensuremathmode \Alpha}
\defluftBeta{\ensuremathmode  \Beta}

id.ef\ensuremathmode #1{\ifmmode #1l\else $#1$\fi}

This second solution is more robust becauseyou can write math symbol in
UTF8 encoding without a need to start the math mode explicitly. Note that
these symbols are displayed as natural math symbolsin your text editor. | did
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not usethis solution in my macrosdistributed with encTeXbecausethis concept
is not compatible with common TeX documents where all math mode switches
are explicitly written.

4 More funny examples

You canuseencTEeX capability for another purposesthan only for encoding. Look
to the next simple example:

\mubyte \TeX TeX\endmubyte
\mubyte \copyright (C)\endmubyte
\mubyte \dots ...\endmubyte

If you write @TeX and friends © (without backslash)then input processor
of encTEX convertsthis streamto \TeX, &pacé a, n, d, &pacé f, r, etc. Thisis
desired behavior. Moreover, if \mubyteout 3 3 then the \TeX control sequence
is not expandedduring \write andit is convertedbackto its input byte sequence
aTeX. On the other hand, if you write \LaTeX, then the input is converted to
two control sequencesLa\TeX and it is not desired. You can solvethis problem
by de®ningthe #\La ° macro or you can declare:

\mubyte \LaTeX LaTeX\endmubyte
\mubyte \LaTeXe LaTeX2e\endmubyte

Note that both byte sequencesn this examplebegin by the sametext 2LaTeX.
If the two characters22e® follow immediatelly then \LaTeXe control sequence
is generated (by secondline of this example) else\LaTeX control sequenceis
generated. The order of the lines in this example is unimportant.

What happens, if this setting is active and you write \LaTeX (including
backslash)?Nothing bad. The empty control sequencebefore generated control
sequence\LaTeX is suppressedby encTeX, it meansthat only \LaTeX control
sequenceis the result of the conversion.

| implemented program vina adding tildes after Czechone-letter prepositions
(v, k, s, u, 0, z) entirely in encTeX using \mubyte. It correctly handles math
mode (no tildes are added there). It's available in the encTEX distribution asan
example of crazy application of encTeX in the ®levina.tex
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