Chapter 2PRIVATE 

Text

Every computer user is familiar with text, as word processing programs emerged as one of the earliest computer applications. Many multimedia applications, growing out of the conversion of a book, will comprise substantial portions of text.

With the proliferation of word processors, desktop publishing programs, and electronic typesetting systems, almost everything currently being printed also exists in one electronically readable format or another. Multimedia Windows uses either straight ASCII or Rich Text Format (RTF, output by Word for Windows) as the target format. This text can consist of free text or fielded text. 

Free Text or Fielded Text
Free text, usually created in word processing programs, lacks field structure and can often be quite lengthy. Fielded or record-oriented information usually comes from database management software and resembles a directory or catalog in which each record contains elements arranged in a predetermined format. 

While database software produces ordered subsets of a database, not all CD-ROM search and retrieval software accommodates fielded data. In fact, most search engines use full text rather than fielded data. Thus, they require the conversion of fielded data into straight text, such as a report. This can affect the versatility of the database.

While perfectly functional for searching, the software does not present problems until one tries to export or copy it for further manipulation. Some CD-ROM software has limited print or downloading options (possibly to avoid copyright infringement?). It lets the user copy or print only small portions of a document, e.g. 1 or 2 screens, 50 lines, etc. In other cases, it may not have the ability to export in a desired format. For example, it may not support a user's word processor format. In this case, one may have to resort to ASCII. 

A user cannot easily reorganize full text data, or fielded data converted to full text, into a usable database or import it to a spreadsheet. Blank fields get stripped out of the initial output; field delimiters get deleted; so fields do not match properly if imported into other software. Retrofitting such data for use in database management software or spreadsheets requires a lot of tedious work.

Full Text vs. Full Text
Several CD-ROM titles offer full text information; and we can expect many more to appear. We basically have two different types of full text data. Some producers use the term to mean an image of the original document, while others use it to refer to the entire document in ASCII text. Still others refer to full text as anything with a substantial amount of textual information. 

Most full text products provide the reader with the entire article in ASCII, i.e. machine-readable character format. Such a document contains all the words but not in the same format as the original article. It eliminates the original page layout, the different fonts and type styles, and all non‑textual information, such as photos, charts, graphs, drawings, mathematical formulas, special symbols, etc. Because the document contains only ASCII text, users can search for any word or combination of words. In addition, it takes up a lot less storage space than its image counterpart (ca. 4 K/page) (more on this in chapter 4).

Other products replicate the original article as an electronic photograph (bit-mapped image). In this case, the document does not lose any of the information content, such as charts, photographs, or other graphics. Such an image consumes significantly more space than its ASCII equivalent. A typical page which includes some color photographs or graphics would require approximately 120 kilobytes of storage space, or 30 times its ASCII counterpart. However, it preserves the look and feel of the original along with the communication value and built-in intellectual content that editors and publishers provide with their publications1. 

The process of creating an electronic page image and the subsequent procedures to further manipulate it (e.g. index it, sequence it, store it, display it, print it) involve elaborate technology and require much time and effort to implement. Also, because the document appears in image format, users cannot search it randomly. It requires indexing, limiting access to the terminology used by the indexer which may not necessarily coincide with that of the author.

Users can create an ASCII document by numerous methods. They can type it as original input, using virtually any word processor. They can scan it from a printed version or convert it from an already existing electronic version.

While typing is labor intensive, the typist can include formatting and structural information into the text during data entry. This can reduce the time necessary to prepare the text for the retrieval software. However, keying usually takes longer than scanning and requires proofreading and correction.

The use of a scanner, computer, and OCR (Optical Character Recognition) software can convert printed or typed material into machine readable form. The scanner creates a bitmapped image of the page by passing a beam of light over the hard copy page and reading the reflection to determine if an individual spot on the page is black or white. This process generally captures a page at 300 dots-per-inch (dpi), meaning that the scanner samples the page to determine if a dot is black or white 300 times for every inch on the page in both the vertical and horizontal direction.

OCR software analyzes the shapes of the character images and converts them into letters. This process has several advantages, such as lower cost than keying, little upfront labor, and quick conversion of large amounts of printed information (often less than a minute per page). 

However, some scanners can read only a limited set of typefaces or must be "trained" by running samples through the scanner and calibrating its interpretation of the text. Specifications for many scanners indicate an accuracy rate of 99%. While this may seem acceptable, this results in an average of one error for every two lines of text, or 20 errors for a typical page of 2,000 characters. This could amount to hundreds of thousands of errors for long texts, requiring much editing and proofreading.

In addition, special symbols, like foreign characters or mathematical symbols, can get lost. Complex formatting, such as tables or special fonts, can suffer a similar fate. High-quality printed material produces the best results, since smudges, small type, strange fonts, characters that are too close together, and typewritten characters created with an old ribbon or dirty keys can produce less than satisfactory results.

Using Electronic Text
After getting the text in electronic format, one must get it in a usable format for a multimedia application. Electronic files come in many different formats; and these differences often complicate the conversion process. Many of the more powerful word processing programs can read and write files in a variety of formats or convert them through a utility program. While none of the available formats may match a developer's needs exactly, one of them will often prove easier to work with than the original one.

The use of different word processors or documents coming from a variety of sources will incorporate individual differences among the internal tags used to structure documents. This can cause conversion problems. For example, one typist may define paragraphs one way (e.g. double spacing, 1.5 lines after), while another typist may define paragraphs differently (e.g. single spacing, 2 lines after). These differences can increase the time and effort required to make the text consistent throughout an application.

Tagging
A markup language format like SGML (Standard Generalized Markup Language) helps to achieve consistency of tagging between texts. The tags define the structure of a document and the purpose of various elements rather than the appearance of those elements. An accompanying file, called a Document Type Definition (DTD), specifies the layout of those elements. The DTD specifies:

1. character attributes or the codes that indicate bold or italic type, character fonts, color, inverse video, etc.

2. hierarchy or the basic structure of a document, usually expressed in book terms and including such elements as title, chapter heads, and first, second, and third level heads.

3. links: cross references or hypermedia elements that the user clicks to initiate some action, such as jumping to another location, displaying a picture, or playing audio. These elements usually become the most difficult to add automatically to a file because the source file usually does not contain them.

Such tagging simplifies the conversion process because one only needs to change the DTD to modify the layout of a document. One can also save frequently used DTDs as style sheets, minimizing the conversion effort even further.

Format Conversion
Every type of text format conversion follows some sort of pattern recognition. This involves scanning the source file to determine a significant pattern. Then, the conversion program performs some appropriate action, such as deleting the original pattern or replacing all or some portion of it with another pattern. 

Those involved with text format conversion should determine which of the following types of conversion programs best meets their needs:

· Specific purpose: These programs automatically convert from one specific format to another, such as a utility to convert from WordStar to WordPerfect. To operate this type of utility simply requires providing the name of the input and output files and letting the software run. Many of these types of programs appear on bulletin boards and in collections of public domain and shareware programs. Many word processors also include such utilities. Alternatively, one could write a customized program to perform the task. Using this type of utility usually results in the fastest text conversion.

· General purpose: These programs use some sort of look-up-table to make conversions. Editing the look-up-table controls the pattern searched for and its replacement. While these programs can support extremely elaborate patterns, their success depends on the user's ability to recognize and define those patterns.

· Word processors with Search and Replace features: A powerful word processor with a strong macro language can often prove useful during some stages of text conversion. However, working with very large texts may become slow and cumbersome.

Proofreading
Proofreading comprises a tedious but essential step of text conversion. Two types of tools that can provide assistance in this process include syntax checkers and viewers that expand the tags.

Syntax checkers examine a file for such things as unbalanced tags, like begin-end tag sets and erroneous structural or nesting tags, i.e. they don't appear in an acceptable order. Data preparation houses can write such programs for specific jobs, if necessary.

A viewer that can expand the tags, hide them from view, and perform their function, such as bolding a string of text, makes it much easier to proof a document visually than if the document has tags cluttering it. 

Object Linking and Embedding
Applications written for Multimedia Windows will make increasing use of Object Linking and Embedding (OLE) to integrate information created in different applications. Applications that support this feature fall into two categories: servers and clients.

A server denotes an application whose objects can be embedded or linked into other documents. Objects contain encapsulated data that the user can display or manipulate, such as a drawing or a range of cells in a spreadsheet. Some server applications also use an object handler, a dynamic link library that acts as an intermediary between the client and server applications. The object handler for an application usually improves performance.

Clients consist of applications that can accept, display, and store embedded or linked objects. Usually a client application displays a distinctive border or some other visual cue so the user can identify an object embedded in a file. The client application stores some information for embedded objects, such as the target printer and page position, how the object gets activated, and which server application is associated with the object. Some applications may act as both a server and a client, while others can only be one or the other.

The advantage of OLE is that it allows the user to open one application from within another to edit any linked or embedded information. For example, an author working on a document with an embedded graphic can open the graphic from inside the document, change it, and save it in the application used to create it ­ all from within the initial application.

Embedding inserts information from one document (the source document) into another in a different application (the destination document). To make changes to an embedded object in the destination document the user simply chooses the object and double clicks on it. This opens the application in which the object was created, without having to switch between applications to view or change different kinds of information.

Embedding makes a copy of the information in the source document and transfers this copy to the destination document, eliminating any connection to the source document. Editing an embedded object does not affect the source document. Linking, on the other hand, creates a reference or link to the source document rather than make a copy of the information. Editing a linked object actually edits the information in the source document, as the destination document only contains a link to where the object exists in the source document. 

Many documents can contain a link to a single source document; and one can have access to the object from any document that contains a link to it for editing or modification. The updated version appears in all the documents that have a link to the object. Linking makes it easy to track information that appears in more than one place and that must be identical.

OLE provides the foundation for combining several types of information in the same document, such as including drawings or sound. Next, we shall consider sound formats and how to use them in compound documents.
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