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About this paper

You should consider this paper (and accompanying

presentation) to be a case study. All but the most trivial

forms of single-source publishing present problems that

are difficult and time-consuming to solve. For example,

the documentation process upon which this paper is based

took several person-months to design and implement.

This paper attempts to accomplish the following:

➤ Provide an overview of one particular single-source

publishing solution.

➤ Provide enough information to assess whether

FrameMaker+SGML and Perl offer a viable solu-

tion for your single-source publishing needs or your

SGML-to-HTML conversion needs.

➤ Provide enough information so that you might use

components of our process to meet simpler

publishing needs. For example, the Perl processing

that I describe here is unnecessary if you are not

generating HTML, or are generating HTML via a

different mechanism.

➤ Provide enough information so that your implemen-

tation might proceed more quickly than did ours.

To use the material presented here, you will need the

following requisite knowledge:

➤ Experience as a FrameMaker+SGML Application

Developer — the ability to create and maintain

SGML applications in FrameMaker+SGML. You

must have the requisite knowledge to maintain, at

minimum, the following files: FrameMaker+SGML

read/write rules, SGML document type definition

(DTD), FrameMaker+SGML element definition

document (EDD), and FrameMaker template.

➤ Some programming experience is necessary to

implement what I discuss here. Before you use Perl,

you will have to learn (at least some) Perl. Access to

somebody with Perl experience would be most

helpful.

The processes and capabilities that I describe here do not

require the use of the Adobe Frame Developers' Kit

(FDK). The Frame Developers’ Kit is an application

programming interface for customizing FrameMaker and

FrameMaker+SGML.

Problem Statement

My employer (CLARITECH Corporation, Pittsburgh, PA)

has developed a C++ Toolkit for creating text search,

summarization, and routing applications. The Toolkit

offers capabilities in such areas as natural-language

processing of text queries, query augmentation (automati-

cally adding related terms to a user’s query), and auto-

matic extraction of keywords from large bodies of text.

The Toolkit consists of more than 400 public header files,

which define more than 600 public classes and more than

1000 public methods.

Documentation for this Toolkit must serve several

different audiences. At one end of the audience spectrum

are customers who wish to develop relatively straight-

forward applications. These customers will use existing

Toolkit functions. For advanced programmers, the Toolkit

offers the option of customizing the Toolkit for particular

needs. These advanced programmers will need a much

more thorough set of Toolkit documentation, that

describes many C++ classes and methods that the “off-the-

shelf” customers will not need.

The documentation for this Toolkit must also serve the

company's internal developers — those who are respon-

sible for maintaining and extending the Toolkit's function-

ality. These developers must be provided implementation

details about the Toolkit; information which is considered

proprietary and company confidential. This information

must be available to internal developers, but must not be

published to external customers.
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Goals

My company and documentation group had the following

goals with respect to our single-source publishing initia-

tive:

➤ Maintain document sources in SGML.

➤ Use “open” (non-proprietary) solutions as much as

possible.

➤ Maintain all Toolkit documentation in a single

source tree.

➤ Maintain (typically reference) documentation for

any particular Toolkit function in a single source

file.

➤ Publish in HTML (our main delivery mechanism) or

hardcopy/PDF.

➤ Support publishing documentation versions for

several distinct audience types.

Solution

The following is a summary of our single-source

publishing process:

➤ Maintain documentation source files in SGML. Use

Microsoft Visual SourceSafe as a source-control

repository.

➤ Use FrameMaker+SGML to author and maintain

documentation source files. Use an EDD/DTD that

has been modified to allow writers to identify

different types of information within a single docu-

ment.

➤ Use customized read/write rules to publish hard-

copy/PDF.

➤ Use Perl scripts to convert SGML source files to

HTML. Design Perl scripts to include or exclude

information depending on type of audience for

whom we are publishing. Figure 1Publishing Work-flow

Adding Audience Information to your SGML

Options for Identifying Audience-Specific
Information in SGML

Consider the SGML fragment <p>Here is a secret</p>,

which we wish to label as “confidential.” SGML provides

three ways to do this:

➤ Marked sections. The SGML specification defines a

special construct called a marked section. A SGML

marked section begins with “<![“ and ends with

“]>”. The SGML specification allows you to name

particular marked sections, and either include or

exclude named marked sections from your final

document. For example, the following marked

section could be included or excluded when an
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SGML document is processed, depending on

whether you wished to include or exclude sections

labeled “confidential”:

<![ %confidential; [<p>Here is a 
secret</p>]]>

➤ Wrapper Elements. Define SGML elements that

correspond to each audience for which you are

publishing. For example, the following fragment

shows the use of a wrapper element “confidential”:

<confidential><p>Here is a 
secret<p></confidential>

➤ Element Attributes. Element attributes provide a

mechanism for embedding additional information

about an element or the contents of an element in

your SGML source file. Element attributes can be

used for labeling audience-specific text. For

example, the following <p> element has an attribute

named “audience”, which is set to the value “confi-

dential”:

<p audience="confidential">Here is a 
secret</p>

Advantages and Disadvantages of each
Method

Each of these methods for “marking” text has particular

advantages and disadvantages:

➤ Marked sections — present perhaps the easiest way

to identify audience-specific sections in an SGML

document. However, FrameMaker+SGML does not

support the import or export of marked sections.

➤ Wrapper elements — are good for identifying arbi-

trary groups of elements, such as one or more

consecutive paragraphs. Wrapper elements are

general ly very easy for authors to apply in

FrameMaker+SGML. However, wrapper elements

can complicate your DTD if you allow them in too

many contexts.

➤ Element attributes — are a good solution for identi-

fying top-level elements, or elements that encapsu-

late relatively large sections (including many child

elements). However, element attributes are some-

what  t ed ious  to  se t  o r  change  in

FrameMaker+SGML. For example, your authors

are likely to rise against you if they must set an

audience-identifying attribute on every paragraph. 

Our Solution

We chose a combination of wrapper elements and element

attributes, which we thought were optimal for our writers.

We chose to add an “audience” attribute to the following

elements:

➤ The highest-level SGML element that defines each

class reference page.

➤ The SGML element that wraps functions defined by

a class.

➤ The SGML element that wraps data types defined

by a class.

Thus, we could label an entire reference page for a partic-

ular audience by setting a single attribute value on the

parent element for the reference page. Likewise, we could

label any particular function or data type defined by a

reference page by setting a single attribute value on the

element that wraps the function or data type.

For labeling individual or consecutive paragraphs, we

chose to define wrapper elements. By “wrapping” a para-

graph or consecutive paragraphs in a wrapper element, the

writer would define those paragraphs as being appropriate

for a particular audience.

Modifying Your DTD and EDD to Include Audience Information

If you are designing a single-source, multiple-audience

publishing system based on FrameMaker+SGML, you

must modify your DTD and EDD to include your new

audience-specific wrapper elements and/or element

attributes.
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Adding Wrapper Elements to your DTD/EDD
When adding a wrapper element to your DTD and EDD,

you must define an SGML content model for the new

element. (Content model is SGML terminology for the

definition of the element’s contents.) You must also

modify the content models of legal parents of the new

wrapper element. The following questions will help you to

define the content model of any wrapper elements:

➤ In what contexts (parent elements) can the wrapper

element appear?

➤ What child elements are legal within the wrapper

element?

In addition to these questions, you must pay particular

attention to the following constraint: When you remove

the wrapper element and its contents from a document, the

document must still be valid!

Although authoring and maintaining an SGML DTD and

FrameMaker+SGML EDD is beyond the scope of this

paper, the following DTD fragment illustrates a possible

content model for the element “confidential”:

<!element confidential o o ( p+ )>

This DTD fragment defines the SGML element “confiden-

tial”, which may contain one or more <p> elements.

Remember that you must modify the content model for

elements that might contain the <confidential> element!

Likewise, the following EDD fragments define the same

FrameMaker+SGML element “Confidential”:

Element (Container): Confidential

General rule: (P)+

Add ing  E lement  A t t r ibu tes  to  your
DTD/EDD
The questions that you must address when adding element

attributes to your DTD/EDD are slightly different than

those for adding wrapper elements. You will not modify

the content model of the elements to which you add audi-

ence-identifying attributes. You will, however, have to

determine the following characteristics for the attribute

that you are adding:

➤ possible values for the attribute

➤ whether the attribute is required or optional

➤ the default value of the attribute, if you wish to

specify a default value

Just as for wrapper elements: when you remove the

element that you are identifying with a special attribute,

the document must remain valid! If it is possible that

removing an audience-specific element will cause a docu-

ment to no longer be valid, you may need to modify the

content model of any parent elements, or reconsider to

which elements you will add an audience-specific

attribute. 

Using Read/Write Rules to Process Your SGML Source

FrameMaker+SGML allows you to modify the default

behavior when importing or exporting SGML, via

read/write rules. These rules are typically defined in the

file rules in your SGML application directory. You can use

customized read/write rules to publish your SGML source

files for a particular audience, as follows:

1 Define wrapper elements and/or element attributes to 

identify your audience-specific information.

2 Define an SGML application for each audience for 

whom you wish to publish. Each SGML application 

will be the same as your “normal” SGML applica-

tion, except that it will include an appropriate “drop” 

rule in the read/write rules.

3 Use the modified SGML application to import 

SGML source files for publishing.

For example, the following read/write rule will drop the

element tags and contents (including child elements) of the

“confidential” element:

element "confidential"
 {
 drop;
 }

You might include this read/write rule in a special SGML

application (perhaps called “no_secrets”). SGML files that

are imported into FrameMaker+SGML using this special

SGML application will not include content that had been

tagged “confidential”.
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This option presents a simpler, although perhaps less flex-

ible, mechanism for single-source publishing than using

Perl to process your SGML files. However, it does offer

the capability to publish both hardcopy/PDF files, as well

as  to  pub l i sh  fo r  the  Wor ld -Wide  Web v ia

FrameMaker+SGML’s HTML export capabilities.

Converting SGML to HTML with Perl

This section describes some of the characteristics that

make Perl processing of SGML relatively straight-

forward, and provides a procedure for identifying the

mapping between your SGML elements and HTML tags. I

discuss specifics of the Perl language in later sections of

this paper.

Considerations
HTML is an SGML document type definition — the

“rules” for legal HTML are specified in SGML. Because

HTML is an SGML document type, HTML and SGML

share the following characteristics:

➤ Elements that (should) identify semantics of text

within a document. Elements are (or should be) used

within a particular context.

➤ Each element has a particular begin tag (i.e.

<body>) and end tag (i.e. </body>).

➤ Elements may be nested, but end tags must be in

inverse order of begin tags. The SGML fragment

“<body>some <em>text</em></body>” is legal;

the  SGML f ragment  “<body>some

<em>text</body></em>” is not (note that the

closing “</body>” and “</em>” tags are transposed

in the second fragment).

FrameMaker+SGML and Markup Minimi-
zation

The SGML specification allows for something called

“markup minimization.” Each element defined in an

SGML DTD can allow or forbid markup minimization. If

an element allows markup minimization, that element can

be closed by a “minimized” (empty, except for the back-

slash) tag: “</>”. Markup minimization can decrease the

length of SGML source files, but complicates writing

parsers.

For example, the following is a legal markup-minimized

SGML fragment:

<sentence>The <thing>cow</> 
<action>jumped</> over the 
<thing>moon</></>.

FrameMaker+SGML does not support markup minimiza-

tion; it will not export markup-minimized SGML.

(FrameMaker+SGML will, however, successfully import

markup-minimized SGML). FrameMaker+SGML will

close each start tag with a full end tag. For example,

FrameMaker+SGML will export the previous SGML frag-

ment as:

<sentence>The <thing>cow</thing> 
<action>jumped</action> over the 
<thing>moon</thing></sentence>. 

If you are processing “markup-minimized” SGML, like

the previous example, your processor must determine to

which start tag each “</>” tag belongs. Because

FrameMaker+SGML does not export “markup-mini-

mized” SGML, you will never have to figure out which

start tag a minimized end tag belongs.

Identify mapping between SGML and HTML
tags
We used the following process to create a mapping

between SGML element names and HTML tags:

1 Mark up an example document in HTML. Create (by 

hand-tagging or by an GUI-based HTML authoring 

tool) an example version of a typical document in 

HTML.

2 Compare the SGML source for your sample docu-

ment to the HTML source that you have created. 

Identify mappings between the SGML and HTML 

tags, as follows:

➢ Identify one-to-one mappings. These will be

simple to transform in Perl.

➢ Identify context-sensitive mappings. These will

require more complex Perl programming.
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➢ Identify cases in which attribute values are

important to your HTML layout. These will

also require more complex Perl programming.

3 Identify any “boilerplate” information that you want 

to include in the header and/or footer of your HTML 

file. Examples include: HTML declaration, HTML 

style sheet information, company name, copyright 

date, software version information, and document 

source file creation or modification date. You will 

probably add boilerplate information to your HTML 

files via simple Perl “print” statements.

4 Begin writing your Perl conversion script. It is prob-

ably best if you start with simple tasks, such as 

opening your source file, performing one-to-one 

transformations, and writing the results to an output 

file. This way you can see encouraging (we hope!) 

results quickly.

Extending your Processing Scripts

As you develop your conversion scripts and become more

proficient with Perl, you may want to add additional func-

tionality to your Perl conversion scripts. For example, you

may wish to:

➤ Automatically create index pages (table of contents,

list of reference pages, list of functions).

➤ Resolve cross-references. This may require that you

parse each SGML file twice (once to build a list of

cross-reference targets; the second time to insert the

cross-reference text and target link).

You are likely to have other ideas for extending your Perl

conversion scripts as you develop them.

About Perl

Perl (an acronym for Pattern Extraction and Replacement

Language, but by convention is presented as proper noun)

was designed to identify, extract, and replace patterns in

text files. Because Perl was originally designed to process

text files, Perl handles tasks such as opening existing files,

reading file contents, replacing text patterns within a file,

and writing output to new files fairly easily. 

Perl Regular Expressions
Perhaps Perl’s greatest utility comes from its ability to

identify and replace regular expressions. Regular expres-

sions can be thought of as patterns or rules that match

character strings in a text file. When a regular expression

“matches” a string, your Perl program can perform an

action on that string. For example, your Perl script might

delete the string, replace the string with a different string,

or even save the string for later use. Any Perl script that

performs text conversion (such as an SGML-to-HTML

converter) will be based on Perl’s regular expression capa-

bilities.

A regular expression can include the following types of

characters:

➤ Literal characters (example: the string “<body>”).

➤ Special characters, used to identify (for example):

➢ categories of characters (alphabetical, numer-

ical, white space)

➢ negation of characters (example: any non-

numeric character)

➢ ranges of characters (example: any digit

between 3 and 7, inclusive)

➢ negation of character ranges (example: any

character that is not a digit between 3 and 7)

➢ number of characters (zero or one, zero or

more, or at least one)

The following is Perl syntax for matching a regular

expression and replacing the matched text:

s/pattern/replacement/modifiers;

For example:

s/<body>/<p>/g;
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will replace <body> with <p>. The “s” at the beginning of

the instruction tells Perl to replace the matched text; the

“g” at the end of the instruction specifies to replace all

instances of <body>. Without the “g”, the instruction

would only replace the first occurrence of <body>.

Perl is freely available (and free!) on several computing

platforms. For Perl availability, see the Comprehensive

Perl Archive Network (CPAN) web site, at www.cpan.org.

A complete Perl distribution is also included on CD-ROM

with several Perl manuals, including Perl for Dummies

(Paul Hoffman, 1998). Perl has one of the larger user

communities of any programming language, so there is

likely to be a Perl guru available near you.

It is also notable that Perl is interpreted, not compiled, at

run-time. This means that you can test changes to your

Perl scripts right away, without waiting for your Perl

program to compile. (Compiled languages do tend to run

faster than interpreted languages, but I have rarely felt that

a Perl script ran too slowly).

Perl Gotchas

This section discusses some of the characteristics of Perl

that can be particularly troublesome for beginners.

There’s More Than One Way To Do It
You may see the letters “TMTOWTDI” occasionally in

Perl documentation. These letters stand for “There’s more

than one way to do it” and mean exactly that. As with the

UNIX text-processing tools that preceded Perl, there is

usually more than one way to accomplish any given task

in Perl. In fact, you may discover different, or even easier,

ways to accomplish the tasks described in this paper.

Yes, I really mean “/”
Perl uses the backslash (“/”) character to separate the

“match” and “replacement” strings in a transformation

operation. (This is actually not always true—remember

TMTOWTDI?). But suppose you want your match or

replacement strings to include a backslash? You do so by

escaping the backslash, which means to precede the back-

slash with a forward slash (“\/”). The forward slash tells

Perl to treat the following backslash as a real character, not

a Perl separation character.

Greedy vs. non-greedy matches
By default, a Perl regular expression matches the longest

possible string. For example, assume that we apply the

following regular expression operation:

s/<body.*>/<p>/g; 

(Match the string “<body”, followed by zero or more of

any other characters, followed by “>”. Replace match with

“<p>”.)

to the following SGML fragment:

<body align="right">Mary had a little 
lamb</body>.

The result would be:

<p>.

That is correct! The regular expression matches the entire

fragment, and replaces the matched text with “<p>”.

To disable greedy matching, use the “?” modifier after

character classes in your regular expression. For example,

the previous example would become:

s/<body.*?>/<p>/g; 

(Match the string “<body”, followed by zero or more of

any other characters, followed by “>”. Replace match with

“<p>”.)

The result of the non-greedy operation would be:

<p>Mary had a little lamb</body>.

Your Perl script can then transform the closing </body>

tag by the following operation:

s/<\/body>/<\/p>/g;

Resulting in:

<p>Mary had a little lamb</p>.



Single-Source Publishing for Multiple Audiences with FrameMaker+SGML and Perl: Perl Examples

9

Perl Examples

This section provides example fragments from a Perl

SGML-to-HTML conversion script.

Open the text file refpage.sgm for processing

open (IN, refpage.sgm);

Replace all instances of SGML tag <body> with HTML

tag <p>:

s/<body>/<p>/g;

Replace all instances of SGML tag </body> with HTML

tag </p> (note the escaped backslash character):

s/<\/body>/<\/p>/g;

Replace SGML tag <body>, which may have one or more

attributes, with HTML equivalent <p>. Do not translate

attributes or take action based on attribute values:

s/<body.*?>/<p>/g;

The following is a somewhat more complex regular

expression. It essentially says: match the string “<confi-

dential>”, followed by the minimum number of characters

that do not match the string “<confidential>”, followed by

the string “<\/confidential>”. Simply put, this regular

expression will strip the <confidential> begin and end tags

and their contents:

s/<confidential>
   (?:(?!<confidential>).)*?
   <\/confidential>//msg;

This regular expression is similar to the previous example.

Check attribute value on element <function>. If attribute

“audience” is set to “confidential”, remove element and

contents.

s/(<function ((?:(?!audience ?=
   ?).)*audience ?=
   ?\"confidential\".*?)
   <\/function>)//msg;

Complete Perl Conversion Example

Consider the following SGML fragment, which contains

the marked-up text of a (trivial) function reference page:

SGML fragment
<function>
<funcname>printstring</funcname>
<synopsis>printstring "string"
</synopsis>
<description>
<para>The printstring function prints a 
string.</para>
</description>

The following Perl regular expression transformations

would convert the reference page to valid HTML:

Perl processing script
# replace begin tags
s/<function>/<html>\/n<body>/g;
s/<funcname>/<h1>/g;
s/<synopsis>/<pre>/g;
s/<description>/<hr>/g;
s/<para>/<p>/g;
# replace end tags
s/<\/function>/<\/body>\/n<\/html>/g;
s/<\/funcname>/<\/h1>/g;
s/<\/synopsis>/<\/pre>/g;
s/<\/description>//g;
s/<\/para>/<\/p>/g;

And the resulting HTML:

HTML result
<html>
<body>
<h1>printstring</h1>
<pre>printstring "string"/pre>
<hr>
<p>The printstring function prints a 
string.</p>
</body>
</html>

There are a few notable things about this example:
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➤ Note the one-to-one correspondence between

SGML and HTML tags. This example did not

require any sort of context-specific processing. In

real-world applications, you will probably find that

most SGML tags have a single HTML equivalent,

but you are likely to have instances in which the

replacement HTML depends on the context of the

SGML tag.

➤ We did not do any audience-specific processing

here. In other words, we did not exclude any text

based on an audience-identifying wrapper element

or element attribute value.

➤ Note that the <description> element was replaced

by an HTML rule element (<hr>). Note also that the

closing <\/description> element was simply deleted.

In most instances, the replacement for the beginning

and ending tags will be identical (except for the

backslash character). However, you will occasion-

ally want to perform a different transformation oper-

ation on the beginning tag than on the ending tag of

an element.
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