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About this help

TextTransformer is made for many kinds of apllication and users. This help was therefore written so
that it should be comprehensible also of programming newcomers.

The examples are constructed like a tutorial and demonstrate the possibilities of the
TextTransformer. It is suggested that you experiment with these before developing your own
applications.

The introduction presents a short view on the working method of TextTransformer and explains some
basic notions.

A wizard helps to create new projects. It is suitable to play with the options of this wizard, to get a
first impression of the TextTransformer.

In this help the expression TETRA will be used sometimes as abbreviation of the
TextTransformer program.

TETRA is a program to create, test and execute rules and instructions, which transform a
source text into a target text.

The TextTransformer exists in three versions. In contrast to the free version the standard version
allows index operations, as for example, the access of sub-expressions of regular expressions and
the use of container classes. Furthermore the transfomation manager, the variable-inspector and
most wizards are provided only for the standard and professional version. Only the professional
version can generate C++ source code.

In blue font the sections of this help are marked, which only concern the professional version.

The red font is used to emphasize warnings or other important remarks.
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Registration

The TextTransformer is sold exclusively by Internet. There is no CD and no separate manual.

The registration of the TextTransformer, i.e. the activation of the features of the standard or
professional version, can be done by the menu: Help->Registration.

Buy Now |

Fleaze inzert the registerning information az you gat it by
e-rnail

= o — | zermamme

¥ Standard ||

= Professional

K.ey

Cancel | Feqgister

For the registration of the Standard version you must transmit a user name (at least eight
characters) and your address details and the details on the method of payment. For the registration
of the Professional Version in addition a program ID (see below) is required.

Forms for the corresponding inputs are displayed in your Internet browser, if you are on line and
click the Buy Now button.

After the check of your credit card has been carried out, an e-mail which includes the registration
data (user name and key) is sent to you automatically. These must be assigned to the appropriate
fields of the dialog box shown above. But first select, whether a registration of the standard or the
professional version shall be carried out. User name and the key then have to be copied
unchanged from the e-mail into the corresponding entry fields of the dialog box.

Then the button Register will close the dialog automatically and a message appears, which
confirms the success of the registration.

Program ID for the registration of the Professional version

The program ID that is required for the registration of the Professional version is shown as soon as
you select the button Professional in the dialog box. An additional field appears with a combination
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of numbers and letters.

Prograrn |0 BEAS-7E38

This program ID is copied into the clipboard if you click the button at the right.
The program ID is specific for your hardware configuration. The registered professional version can be
executed only on the computer on which it originally was installed.

Itisimportant to know that if you are downloading the TextTransformer to use the
Professional version on a different computer than the one on which you originally
downloaded it, youshould transfer itimmediately onto removable media, and not
register iton the first computer.

(Forthe standard versionthere isnosuchrestriction. You canarbitrarily transfer it.)

Upgrade to Professional Version

If you have registered the Standard Version of the TextTransformers, in the dialog appears a button,
by which you can upgrade your license to the Professional Version, instead of the Buy Now button

Upgrade to Profeszional Yerzion
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3

Most essential operation elements

It is suggested that you read the introduction and experiment with the wizard for new projects and
with the examples, before you begin to develop your own projects.

1.
Either open an existing project and an input text by the file menu or write a text directly into the
input window and on the production page

il create a new production and

Iil confirm.

2.
A program only can be parsed and executed, if in the selection box of the tool bar

|Stattudes [D2BCBFom & |

a start rule is set and only, if the actions are activated, there will be an output.

3.
To parse a production, use the button:

4]
This button exists as well on the tool bar, where it will parse the start rule of the project as on the

production page, where it will treat the actual production as start rule.

4,
Execution of a TextTransformer program is triggered either by:

—n
B in the slow debug mode

with the possibility of break points and complete error messages, or by:

——
fast in the execution mode.

5.
Return from the debug or the execution modus into the edit mode by

IE‘ Reset.
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4 Most essential syntax elements

Parser and Scanner

Grouping (...)
Alternative |
Option ?
Optional repeat *
Repeat +

Arguments are passed to productions or tokens inside of brackets '[' and ', which follow the name of
the production of token; e.g. Name[ iCount ]

Interpreter

The syntax of the interpreter is simple c++ syntax.
Tip: Write simple code and better use two instructions than one.

C++ code is inserted into the parser description inside of special brackets:

only executable in the interpreter {-..-}
only for the c++ export ...}
for interpreter and export =..=
according to project options {..8

Frequently used instructions or expressions are:

Writing into the output out << value;
last recognized text State.str()
ignored characters before State.str( -1)
last recognized text, ignored characters before  State.copy()
inclusive
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5

How to begin with a new project?

It is suggested that you read the introduction and experiment with the wizard for new projects and
with the examples, before you begin to develop your own projects.

For many programming languages and formats one can find ready grammars in the Internet. If such
a description exists, you often can translate it into the syntax of the TextTransformer quite easily. A
half automatic translator for Coco/R grammars belongs to the examples of the TextTransformer
package. In the examples: E-mail address and XML, is demonstrated, how available syntax
specifications can be converted into TextTransformer programs.

If no syntax description exists, you have to create it your own. There are some rules and
experiences which can serve as a guide at the construction of a new project.

1. Set the required project options!

E.g. it is very important already at the beginning of the development of a new project, to select the
characters, which don't have a meaning for parsing the texts. Per default the line feed and the line
break characters are amongst them. This setting must be changed, if line breaks have to be
recognized.

Another important decision is, whether all literal tokens should be tested or not. Rule of thumb: All
literals should be tested for formalized languages with defined key words at significant positions.
Only the expected literals should be tested otherwise The local options also can if necessary be
adapted respectively.

2. At first design the parser without semantic actions!

For the construction of the parser it often will be necessary or appropriate to rearrange productions
and to simplify complex productions by definition of sub-productions. If the parser already contained
a semantic code, this had to be adapted newly at each of these changes.

3. Develop top down!

Start with the most general production, the start rule that shall recognize the complete text, and
then take the start rule to pieces of sub-productions which shall recognize principal parts of the text.
According to the same principle the sub-productions then further can be refined. If e.g. a book shall
be parsed, then the start rule would be:

Book ::= SKIP // recognizes the whole text

After the first improvement:
Book ::= SKIP? Chapter+

Chapter ::= TITLE SKIP

TITLE here stands for a regular expression, which unmistakably distinguishes a chapter heading
from other text components.
Remark: Such an expression doesn't exist certainly for all books. The book is used as an example
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of a text structure, which everybody knows. The book parser works only for syntactically ideal
books. (e.g. TITLE ::=\d\.[r\n]+ // if you take the text of this page as a "book".)

The Chapter production can further be refined now:
Chapter ::= TITLE Paragraph+
Paragraph ::= EOL+ SKIP

EOL ::=\r2\n // end of line

The advantage of this top down procedure is, that in every stage of the development the current
parser can be tested at all "books". Possible faults can so already be discovered in an early stage of
development.

Note: With the transformation manager many examples can be tested as a batch. If such a test
fails, the corresponding text can be opened with a click in the IDE.

4. Choose the kind of transformation!

There in principle are three ways how the parser can be completed to a transformation program.
They differ in what is done with the recognized text sections.

a) text sections are immediately processed and written into the output.

b) text sections are, written into variables and these are returned or passed as (reference-)
parameters to other productions, where they can be evaluated or combined to new values.

c) a parse tree is produced and the processing of the text sections are carried out after the complete
text was parsed.

The last method is the most variable since all text sections still can in principle be accessed and
since with the parsing tree a different output can be caused, depending on the used function table. If
a translator shall be developed, which shall convert one format into several output formats, then the
use of a parse tree is nearly indispensable. The development of such a translator is, however, much
more difficult than the direct processing of the source text with one of the two other methods.

If the order in which the processed text sections shall be put out is approximately identically with the
sequence in which they were recognized, the first method of direct output is recommend. If
recognized text parts must be rearranged or the processing of a part depends from a text that is
found later, the second method is recommend.

If you have decided about the way of the transformation, different wizards can help you to insert
parameters, variable declarations or tree nodes into the productions.

5. Make a copy program before writing the definite transformation code!

This rule only applies to projects at which the source text shall be modified in some significant

places. If at first a program is made, which simply copies the source text, by comparison with the
target text can be found easily, whether the output is complete.
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5.1

How to begin practically

Practice

1. Create a new project
In the file menu choose the item new project. At first the wizard for new projects appears.
2. Enter names

A project name and a name have to be entered on the first page of the wizard for the start rule. In
most cases you should call both same: Book. If this name is entered for the project name to the
field, then it appears also at once in the field for the start rule and the next step is shown in the left
menu of the wizard: Project type.

3. Choose project type

You can go to the page for the project type either by selecting the button Next or by clicking on the
menu item. There are four different choices for project types on this page. The last one: "New
project from scratch” shall be chosen here. As soon as it is selected, the page is changed to the
next one Finish automatically, where the chosen names are shown again.

4. Save raw project

As soon as the Finish button is pressed, a file selection dialog appears where the folder is selected
in whom the project shall be saved.

5. Edit start rule: Book

When the project was saved, the wizard is closed automatically and you are on the main page of the
Tetra IDE. The chosen name Book is already shown on the selection box for the start rule in the
toolbar. It as well as it is already registered in the project options and it can be seen also in the
syntax tree on the right side of the IDE. If it is selected there, then the tab page Productions opens
and you see the definition of the book production: SKIP. With SKIP every text is recognized. So the
definition must be edited.

As suggested - in the theoretical part under item 3 - the definition text of the Book production is
replaced now by:

SKI1P? Chapter+

At first the expression Chapter is represented in a normal font. If the Chapter production were
already defined, it would be shown in a brown boldface printing. This definition shall be made now.

6. Insert production: Chapter

At first a new rule is created with the plus button. Write for its the name Chapter, please. The
definition text shall be

TITLE SKIP
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After confirmation, the expression TITLE is represented in a normal font this time. If you go back to
the Book production with the back button, you will see that Chapter is highlighted there meanwhile.
Now TITLE has to be defined. The capitalization of the word shall express that it isn't a production
but a token. However, such a capitalization isn't necessary.

7. Insert token: TITLE

Tokens have to be defined on the token tab page. The operation is analogous as on the production
page here. With the plus button a new token is produced which gets the name TITLE. A title might
be defined by

\d\. ["\r\n]+

This expression can recognize headings, which begin with a digit and a dot, followed by an arbitrary
sequence of characters up to the line ending. This isn't for certain a general syntactic definition for
titles; it only serves as an example.

8. Compile project

The project is complete now and can be compiled. Click on the button Parse start rule in the main
tool bar.. You can see the structures of the productions in the syntax tree now, too.

9. Save again

Please don't forget to save the project. You can refine the project now as suggested in the
theoretical part.
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6

6.1

6.2

Introduction

In this help the acronym TETRA will be used sometimes as abbreviation of the
TextTransformer program. TETRA transforms text; it translates a source text into a target text.

However, what this means, can be explained best by examples.

The transformation can be simple replacements of words, for example the replacement of
"TextTransformer" by "TETRA". In contrast to a normal text processing, by TETRA not only single
pairs of words but also whole lists of such pairs can be processed at a stretch.

A little bit more advanced are rearrangements of words. So mailing lists, consisting of lines with
name, address and phone number could be transformed to: phone number, name and address.
Another example is the extraction of data from a text. For example names and prices of certain
products could be extracted from a catalog and arranged to a list.

Also it is possible, to apply certain actions on the extracted data, for example a calculation. Prices
could be extracted from a bill and summed. In this case the transformation of text would be to build
a single sum from a bill. At this example you can see, that the expression "transformation of text"
should be understood in a very broad sense.

The previous examples were of quite easy nature. With some practice such transformation programs
can be written in minutes. Who isn't practiced yet so much, will need some more time, but the
time will pass very quickly, because the development of a TETRA program is a playful pleasure:
eventual errors are signalized immediately and you can try everything just easy, piece by piece.

Its whole strength the TextTransformer shows, when dealing with complex grammars, as for example
the translation of a programming language into a different.

Finally, TETRA can be used in a totally different way. Instead of analyzing texts with a predefined
structure, you can develop just such a structure. By means of TETRA new programming

languages can be created. For example the central parts of the TextTransformer are made by
TETRA itself.

How does the TextTransformer work?

Two main tasks have to be done, when a transformation program is written:

1. The analysis of the source text
2. The synthesis of the target text

A source text has to be parsed according to its syntactical structure and at the same time it will be

recreated as target text in a new form. The user has to formulate as well the syntactical rules of the
source as the instructions for the synthesis of the target text.

Analysis

The analysis of the source text is done in two steps.

The lexical analysis takes the source text to words, punctuation marks etc. More general: the

© 2002-10 Dr. Detlef Meyer-Eltz



Introduction 31

lexical analysis is the recognition of the so-called tokens. Tokens, also called terminal symbols,
consist of one or several characters. Such a sequence can be considered as a pattern of characters,
which can be described generally by so-called regular expressions.

Depending on the kind of text, these tokens can denote different things. In a mathematical text
names, numbers and operators will be considered, in texts of the natural language words, groups of
words, sentences or parts of words are basically elements and in records the different fields.

The lexical analysis also will remove meaningless characters from the text, as spaces, tabs
comments etc.

The syntactical analysis evaluates in which order the token appear in the text.

This order is defined by sequences of alternatives of tokens, which repeatedly follow in the text one
after the other. For example, a text simply can be considered as a sequence of lines or as repeated
occurrences of groups of words separated by punctuation marks. Also the text can obey a grammar,
described by complex rules.

A syntactical rule is named a production or a non-terminal symbol.

6.3 Synthesis

The analysis of the text took it to its pieces: the tokens and their sequences.
The synthesis performs some semantic actions on the pieces and combines them to a new text.
The instructions for the semantic actions are embedded into the definitions of the productions.

The instructions for the synthesis stem from the programming language c++. A sub-system of c++
is integrated in TETRA as an interpreted language that means a certain set of c++ instructions can
be executed directly inside of the TETRA environment. (In contrast to this c++ normally is a
language, which must be compiled to a separated executable.) For example, by the integrated
instructions, you can chain parts of texts into a new order or replace them by other texts and much
more.

In the professional version of TETRA program code can be generated, which can be linked in
external applications and can use the possibilities of c++ without limitation.

6.4 Regular expressions

As already mentioned, the pieces to which TETRA takes the text are called token or terminal
symbols. They are identified by regular expressions. Regular expressions are well known from many
script languages or text processing programs. They extend the possibilities of finding words,
because by them not only special, single words can be found, but also words contained in a group of
words of a common pattern.

Regular expressions define by means of some simple rules patterns of characters, i.e., they
describe the order in which characters can follow each other.
Typical token defined by regular expressions are words, numbers, times, data, quotes etc.

© 2002-10 Dr. Detlef Meyer-Eltz



32

TextTransformer

6.5

Syntax tree

Patterns of tokens can be described by rules similar to those, which describe regular expressions.
For example a main clause consists of a sequence of words, followed by a dot, or a table consists
of the header with the names of the columns followed by a sequence of rows.

The syntactical analysis shows the context of a token inside of a grammar. This context can be
presented as a tree structure.

Assignment i
Productions or
Product | 4% Non-terminal symhols
Power
.
E = (11 * C n 2 Token or
Terminal symbols

In this example the tokens are very simple. Each of them only is one character: "E", "m", "*", "c",
"~ and "2". In the picture the tokens or terminal symbols are the leaves of the tree, written at the
bottom. Graphical these leaves are characterized by the fact, that they only are connected by one
single line; grammatically they are indivisible (see remark).

This makes the difference to the other nodes of the tree, which represent so-called non-terminal
symbols. Non-terminal symbols can be divided into the terminal symbols. In the graphic, they are
starting points of branches.

In the TextTransformer the syntax tree of the picture would be separated into the three structures of
the non-terminal symbols and look like:

E— o Azzsignment
| m "

ale

— u
L J Product
E— o Power

| e

ale

n

[RESTN]

A
E— o Product

— m m

Remark: That terminal symbols are grammatical indivisible, doesn't mean, that they can't be divided
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into characters. In more complex tokens as used for the example, that will be the case.

6.6 Productions or non-terminal symbols

The non-terminal symbols are described by rules, which determine the order of the terminal
symbols. Such a rule is called a Production. To formulate a production, TETRA has is a script
language with a syntax similar to that of the regular expressions. While the elements of the regular
expressions are characters, a production describes the concatenation, repetition etc. of token
elements. In this regard productions are patterns of patterns.

A production has two tasks. Beneath of the just explained task:

1. to determine, what will be recognized in a text
2. to determine, what will be done with the recognized text

Point 2 denotes the synthesis mentioned above.

Corresponding to the two tasks, there are two kinds of sections inside the definition of a production,
which are separated by special brackets. In the example presented on the next page the brackets
"{" and "}}" are used, to separate the semantic actions denoted by point 2 from the syntactical code
(point 1).

6.7 Productions as functions

A production may be considered as a specification for creating a routine that parses a part of the
input text. By creating code, this specification will result in a real routine. The routine can return a
valueand will constitute its own scope for parameters and other local components like variables and
constants. These again, can be passed to other productions, which are called like functions inside
the body of the first production. The called productions parse sub sections of the part of text, which
is parsed by the calling production.

Example

In the following example the die Outer production calls the Inner production, which returns the string,
which the Inner production has recognized.

Outer =

a

{{string s = }}

Inner[s]

{{out << "found a and " << s;}}
Inner =

b ] et)
{{ return xState.str(); }}
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Input: "a b"
output: found: a and b

Input: "a c"
output: found: a and ¢

The created code is (in essence):

( typedef std::string::const_iterator cts; )

// token ordered by symbol numbers

/e
// Name SymNo regular expression

//
// a ( 6) "a"

// b C 7) b

// c ( 8) e

void COuterParser::Outer(cts xtBegin, cts xteEnd, plugin_type xpPlugin /*=NULL*/)
{

sps xState(xtBegin, xtEnd);

// ... falls xpPlugin == NULL neues lokale Plugin, sonst xpPlugin in xState einsetzen
if( m_apOuterScanner->GetNext(xState, Talse))
{
Outer(xState, NULL, false);
3
}
/)~
void COuterParser::Outer(sps& xState, ...)
{
m_apTO_a_of_OuterScanner->GetNext(xState, Talse);
string s =
Inner(xState, ... );
out << "found: a and " << s;
}
/)= -
std::string COuterParser::Inner(sps& xState, ...)
{

switch ( AlItO_of _Inner( xState.Sym(Q) ) )
{
case 7: // "b"
m_apTl b _of_InnerScanner->GetNext(xState, true);
break;
case 8: // "c"
m_apT2_c_of_InnerScanner->GetNext(xState, true);
break;
default :
throw tetra::CTT_ErrorUnexpected( ...);
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return xState.str();

}

The scanners are holding the information about the permitted token and the variable xState holds the
information about the last recognized and the expected token.

Remark: the parenthesis around "b" | "c" are necessary. Otherwise the first alternative would return
an undefined value.

6.8 Four uses of productions

It is the main task of the productions to represent the grammar of a text so that it can be parsed with
them. However, it is also possible in the TextTransformer to use productions for tasks which are
subordinated to this main task.

Altogether, there are four uses of productions in TETRA:

1. as constituents of the main parser
2. to the look-ahead in the text

3. for parsing text inclusions

4. as sub-parsers in semantic actions

6.9 Looking-ahead

The decision by which production or branching within a production the analysis of a text has to be
continued always depends on the tokens following in the text.

A parser most efficiently works if the next token already makes this decision possible. If a
look-ahead of only of a single token always suffices for analyzing the text, then the parser is called
LL(1) conform. It is an art of the developer to formulate the grammar - the set of the productions -
so that the parser gets LL (1)-conform.

The TextTransformer offers a great support at this task since it generates notes and error messages
automatically if the grammar is not LL(1). TETRA also permits, however, the look-ahead of
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