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1571 ABSTRACT 

A system and method for the separate manipulation of the 
architecture and content of a document. particularly for data 
representation and transformations. The system, for use by 
computer software developers. removes dependency on 
document encoding technology. A map of metacodes found 
in the document is produced and provided and stored 
separately from the document. The map indicates the loca- 
tion and addresses of metacodes in the document. The 
system allows of multiple views of the same content. the 
ability to work solely on structure and solely on content. 
storage efficiency of multiple versions and efficiency of 
operation. 
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METHOD AND SYSTEM FOR These were entered on separate lines using aper id  followed 
MANIPULATING THE ARCHITECTURE AND by letters and numbers to specify the command. The text of 

THE CONTENT OF A DOCUMENT the document was interlineated among these commands. For 
SEPARATELY FROM EACH OTHER example, the command ".FS12" on a line by itself would 

specify that a 12 point font should be used for the following 
text. 

FIELD OF THE INVENTION A complete document consisted of the content plus the 
embedded formatting codes. If printed out as entered. with- 

This invention relates to the manipulation of the archi- out translation by a program which understood m m  
tecture and content of a document. particularly for data conventions, the document would be a series of lines sepa- 
representation and transformations. for use by computer rated by 'special' lines with only a dot command on them. 
software developers to remove dependency on encoding The important point here is that the content and its format- 
technology. ting were combined. 

One early innovation of the PC revolution was the 
BACKGROUND TO THE INVENTION 15 replacement of manually entered dot commands by a menu 

The structure of a document has always been dictated by interface. The word processing program 

the format of the presentation of a document. For example. the to off a menu Of formatting 

the fact that the title is, typically, centered and set apart from the scenes it then insert a BOLD 

the body of the text gives it special weight in the reader,s command code into the text. To the user it would look like 
mind. Underlining or other emphasis in the main body is 20 the word on the screen had turned bold and they would not 
used to provide additional information about the content. have to be aware of the code inserted into their text. The 
Word is often used to connote the fad that a set system still required the use of explicit control codes for 
of words is the This is termed stream formatting some effects, these codes were entered in a dot format quite 
because the format is contained within the 'stream' of words Similar the =OFF system 
on the page. 25 Word processing and desktop publishing systems have 

formaning convention has documents as continued to advance their level of control and their ability 

they move from paper to electronic storage. Electronic to present a facsimile of the final printed image to the user 

documents retain the key idea of binding the structure of the for manipulation. There are now many different storage 

material with its content through the use of formatting formats for digital documents. However, they all share one 

infonnation. The formatting information in this case is in the 30 
thing. the use of command codes inserted into the text 

form of codes inserted into the text stream. This invention stream to control the format of the document. 

addresses the ideas of structure and content in a new light to of these formats are being used as standards the 
provide more flexible and efficient document storage and Microsoft has d e v e l ~ d  a de standard for 

manipulation. document interchange called the Rich Text Format. or FSF. 
35 Complete specifications for the format are available by order 

Manual document presentation has always consisted of from Microsoft and on several electronic bulletin board 
putting words to paper in a formatted manner. Formatting is systems, defines specific command ,-.odes to be used 
the process of adding to the document which is not and how they should inserted into the content stre- 
strictly part of the content. Punctuation marks can be con- There is great detail on the placement and spanning of 
sidered formatting. as is the extra line added between the 40 particular code types. 
title of an article and the main body. 

Standard Generalized Markup Language, or SGML. is 
As documents movedfrommanual seation tomechanical another standard is gaining widespread use. It is 

typesetting the formaning conventions created for manual defined in IS0 Standard#8879. SGML is a highly structured 
material largely followed. At first it was the Wseaers  job set of characters whi& are used to mark portions of content. 
to recreate the look of the manual page. Over time however 45 B~ convention SGML uses the *<' and the &,- or 
lypesetters began to and fonts and bracket characters as fa tags which are outside 
printing techniques which were not easily possible manu- the content. F~ example in a of chmacters like this: 
ally. It became easier to let the printer format the document 'me major <kword>industry~ord,  in canada is-, the 
according to the producer's needs. ckword, and <Ikword> are used to mark the beginning and 

To ~~nmunica te  those needs to the typesetter ~axious 50 end of a section of content which is to be treated as a 
so-called mark-up languages were created. These languages "kwmdW. The meaning of L w o r g  is up to the interpreter. 
were in the form of codes in the margins of the n ~ n u a l  text SGML specifies rules for insertion of tags into the content 
indicating what treatment the printer should give to each part and how tags are to differentiated from the 
of the document. A simple example would be the word 'bold' content. 
in  the margin beside the title. This would tell the printer to 55 one important point is that great emphasis is given to 
choose a bold face title. differentiating the tags from the content stream in which they 

As documents moved into electronic format these con- exist. This is widely known to be a problem and the solution 
ventions followed. Information stored in a Computer was offered is a highly standardized sequence of characters used 
even less fo-d than handwritten text. Initially. all that for the tags. These characters may not appear in the content 
a computer dccument contained was a stream of characters 60 of the document because they could not be distinguished 
and virtual line feeds to separate it into lines. The computer from tags. SGMLprovides apartial solution by allowing the 
didn't even have an idea of a page. To communicate the user to defme the character used to distinguish a tag. The '{' 
format of the document, system designers fell back on the and '}' charadas muld be substimted for angle brackets. 
idea of embedded format codes. Special notation has been developed to allow content that 

One of the earlier systems to use this method was TROFF 65 could be mistaken for tag delimiters to be represented 
for the Unix operating system. TROFF allowed the operator symbolically. This provides a reasonable work around in 
to enter formatting codes in the form of 'dot commands'. specific cases but is not a genexal solution. 
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Document designers have long created sets of documents It is a further object of the present invention to provide an 
which all share a common structure. A fax cover sheet would improved system of encoding a document. 
be a good example. Although the content will differ from fax Thus, in sharp contrast to the prior art the present inven- 
to fax the layout of the cover sheet should remain consistent. tion is based on the practice of separating encoding conven- 
To support this requirement the of a sty1e sheet has 5 tions from the content of a document. The invention does not 
been A sheet provides a set of for use ,,&dded metacoding to differentiate the content of the 
a 'lass of documents' It simp1ifies the task of creating document. but rather. the metacodes of the document are multiple similar documents by providing a predefined set of 
options within which to work Style sheets are still used to separated from the content and held in distinct storage in a 

generate documents with embedded codes in the text stream. Swucture called a metaco& map. whereas document 'Ontent 

They merely make it more convenient to choose the correct 10 is held in a mapped content area. Raw content is an extreme 
codes and ensure they are applied uniformly. example of mapped content wherein the latter is totally 

The current practice outlined hereinabove suffers from the unsmctured and has embedded in the data 
following disadvantages. stream" 

While embedding structural infOnnation in the content A metacode, which inc~~des  but is not limited to a 
stream is awe@& standard practice, it is inefficient and l5 descriptive code. is an individual instruction which controls 
inflexible in a digital age. For manual production of docu- the interpretation of the content of the data. i.e.. it differen- 
ments the intermingling of the markup codes with the tiates the content. A metacode map is a multiplicity of 
content is still the best way of communicating structure. For metacodes and their addresses associated with mapped con- 
electronic storage and manipulation it suffers from a number tent. An address is the place in the content at which the 
of shortcomings. 20 metacode is to exert its effect. 

Current practice suffers from inflexibility. Documents n u s .  these structures completely replace the concept of 
combining structure and content are inflexible because they a document which combines content with embedded codes. 
tie together Structure and content into a single unit which ~ ~ l i ~ - ~  a complete document would entail delivering 
must be modified together. The content is locked into one both the content and a metach map which describes it. 
structure embodied by the embedded codes' Changes to 25 Accordingly. in its broadest aspect the invention provides 
either the structure or the content of the document require a a computer system for the manipulation of the architecture complete new copy of the document. To make changes to the 
original document struae a new copy of the document and content of a document having a plurality of metacodes 

must be created. This new copy can either be saved in&- and content producing a first map of metacodes and their 
pen&ntly resulting in two versions of the document. or it 30 addresses of use in association with mapped content; the 
can be saved over the original-effectively destroying it. System comprising metacode map distinct storage means; 
m s  is true even if the content does not differ in any way means for providing a menu of metacodes to the metacode 
from the original. Similarly if the structure remains identical storage means; and means for compiling the Illetacodes of 
but the content changes slightly. said menu by locating, detecting and addressing the meta- 

Further. current procedures are inefficient. Since docu- codes to constitute the map and storing the map in the 
ment content is inextricably enmeshed with its format, each 35 metacode storage means. 
change to either the content or the format requires either that By "detecting" is meant recognizing. identifying or dif- 
a whole new copy of the document be created. or that the ferentiating a metacode from content; by "locating" is meant 
original be overwritten. This becomes a serious problem for finding the position of a metacode in and relative to an input 
documents which are revised often. especially if the older 40 content stream; and by "addressing" is memt forming a 
revisions need to be kept. unique identifier which defines the position of a metacode 

Yet further. there is a difficulty of resolving the m a r h ~  relative to the mapped content stream. The invention. in one 
codes from the structure. Markup codes have to be differ- aspect. utilizes detecting means. locating means and 
entiated from the content stream they are a part of. This means. 
involves designating 'special' characters or sequences of Most the system comprises wed content 
characters which should be identified and acted upon. This 45 storage 

which is mstind and Tarate the rmp complicates the task of any routine which must work on the 
document. Any program or procedure which needs to fonnat means. 
a understand the document must know all of the special In a preferred aspect, the invention further provides a 
codes and be able to c o n ~ Y  separate them from the system as hereinabove defined further comprising means for 
content. AU routines which work with the document must so reading a document having first content and a first multi- 
have exactly the same model of how the ernbedded codes are plicity of metacodes constituting- in whole or in part. the 
fo-tted or placed. ~f any operation misinterprets the code menu and means for detecting, locating and storing the first 
sequence even slightly, or mistakes content for formatting, mdtiplicity of metacodes constituting, in whole or in part, 
the document or a part thereof will be reduced to meaning- the menu and detecting, locating and storing the first mul- 
lessness. 55 tiplicity of metamdes, in whole or in part. to constitute the 

Still yet further, existing practice has a processing speed 
disadvantage. To act upon a document combining structure BY the "document" as used in this specification is 
and content requires that the stream be processed serially. meant a non-random aggregation of data irrespective of its 
Each token in the stream must be parsed to determine if it is mode of storage or presentation. BY the term " m e n b g n  in 
a special fo-tting or is part of the content. &o relation to amending a metacode map is meant changing. for 

It c- therefore be seen that the practice of manipulating exam~le, by adding, deleting, recording and rearranging. or 

the architecture and content of a document of the p h  subStimting some or all of the metacOdes and anendant 

suffers from significant disadvantages. addresses. An example of metacode language of use in the 
practice of the hvention is SGML. 

SUMMARY OF THE IlWHWION 65 The system according to the invention may be operated 
It is an object of the present invention to provide an with a programmable processing system capable of input/ 

improved method of encoding a document. output operations, integer cdculations, logical operations 
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and flow control. mass storage device with readlwrite access content the position could be stored as the number of 
and an input device. i.e.. keyboard and screen and intercom- characters in the mapped content before the code); 
puter communications link. A specific example of such an (d) steps one to three are repeated until the document has 
acceptable computer system comprises a Quadra 800 per- been completely read; and 
sonal computer, a standard Apple 14" monitor, a standard (e) the original document may optionally now be discarded 
Apple keyboard, working storage (RAM), primary storage since the mapped content together with the metacode map 
hard disk. programming language supporting I/0. integer completely describe it. 
calculations, and logical operations and flow control. Creating a new document as mapped content plus a 

The system and process of the invention as hereindefined metacode map is done as follows: 
further comprises computing apparatus and use thereof in lo (a) all content is placed into a mapped content storage 
the practice of the invention. means; 

The invention is also of value in that the meation of the (b) for each metacode applied to the content an entry in the 
metacode map in the system and method of the invention mefacode map is mated which describes the metacode 
enables the multiplicity of metacodes to be compared with and gives its position; 
a predetermined set of criteria. (c) the mapped content area and metacode map is updated as 

Accordingly. the invention in a further aspect provides a lS changes are made; and 
system as hereinabove defined further comprising means for the mapped content and the map are 
comparing the multiplicity of metacodes in the map with a 
predetermined set of criteria. The means for applying a first The present invention has a number of benefits over 

documents combining content with embedded codes. Most 
map 'Ontent provide first differentiated data 20 of the benefits flow from the fact that the invention recog- 
comprises application software. nizes the separateness of content and structure. Document 

The system as hereinabove defined may, o~tionall~* fur- structure is dependent on a number of factors; such as how 
One Or more means the document will be used, its intended audience, required 

constituting (a) means for providing a of maps formats for uses, and the like. Content is generally 
associated with a single mapped content, (b) means for 2s less variable. 
amending a plurality of maps in consequence of an amend- Technical documentation for example has a large volume 
merit mapped (c) for amending a first of very consistent content about the topic. The content is 
plurality Of maps to produce a second plurality of usually about a real world product or process. and it will not 
maps in a plwality of distinct storage means+ and means &ange unless the product or process does. The 
for mending a plurality of maps in of an 30 and smcture of that info-tion will change depending on 
amendment of an associated metacode map. its intended use. Two revisions of a manual for a piece of 

The system of the invention further comprises means for equipment may format the same i n f o d o n  in very differ- 
a metaco& map to be amended to produce an ent ways. Additionally. its whole structure may be changed 

amended map for application to original mapped content* to reuse the components of the content in a technical paper 
amended content or fresh content. 3s rather than a manual. 

In a further aspect the invention provides a method for Th, present invention allows of multiple views of content. 
~*'Jcing a first map of metacodes and their addresses of Separating content from its structure allows the invention to 
use in association with mapped content and stored in distinct provide multiple views of the same content. ~f a different 
map storage means; said method comprising metacode map is applied to the same raw content a new view 

providing the mapped content to mapped content storage 40 of that content can easily be generated. For example a set of 
means ; design notes for an industrial process could be viewed as a 

providing a menu of metacodes; and training manual or repair manual simply by changing the 
compiling a map of the metacodes in the distinct storage metacode map used with the content. 

means. Such a change may be deeper than just the look of the two 
The method. optionally, further comprises detecting and 4s documents. The map can be used to divide the content into 

locating a multiplicity of metacodes constituting the menu in objects definable in human terms, like title, paragraph. 
a document; storing the multiplicity of metacodes, in whole footnote, and the like. These objects can be easily redefined 
or in part, in the distinct storage means; detecting and in a different map which shares the same content. This 
locating mapped content in the document; and storing the allows multiple interpretations of the same content. not just 
mapped content. in whole or in part, in the mapped content 50 multiple looks. It should be noted that the maps may be 
storage means. asynchronous with regard to the content that is referred to. 

It further, optionally, further comprises comparing the The map elements of multiple maps have no fixed relation 
multiplicity of metacodes in the map with a predetermined to each other. either in terms of their position within the 
set of criteria. content or the number of elements defined. In SGML this 

In a yet further aspect the invention provides a map of ss ability to overlay two or more structures on a single set of 
metacodes stored in distinct metacode storage means. text is called Concur. Its usefulness has long been recog- 

In the case where an existing document is decomposed nized but it has proven dillicult to implement. In large part 
into its distinct metacode map and mapped content, either in this is due to the nature of codes embedded in the text 
whole or in part, and a new document, optionally, created stream. 
therefrom, the following steps in general should be fol- 60 Multiple maps are not the same thing as creating two 
lowed: copies of the document with different embedded codes. 
(a) the content of the document is read until a metacode is Multiple views using embedded codes means that there must 

found; be multiple copies of the content of the document. Whenever 
(b) the content is copied and stored in the mapped content a change is made to the content of one view that change must 

means; 65 be reapplied to each view separately. This greatly increases 
(c) an entry in the map is made noting the metacode and its the problem of managing and synchronizing multiple views 

position in the content (in the case of purely textual of a document. 
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