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the NO branch is taken and the routine 700 exits, passing a
NO parameter back to the calling routine. If the data type
code does match one the data types associated with the
display command, the YES branch is taken to decision 705.

At decision 705, the inquiry is made whether the index
(nine bits) of the currently examined property modifier is
within a range recognized by the calling program module. It
will be recalled from prior discussion that each particular
version of a computer program typically is constructed to
provide a predetermined range of indexes into its property
information array. If the index is for some reason outside the
range of that recognized by the program module, it is an
indication that the calling program module cannot process
the property modifier being examined. In this case, the NO
branch is taken, and a NO parameter is returned as the
routine 700 exits. If at decision 705 the index is within the
recognized range, the YES branch is taken, and a YES
parameter is returned as the routine 700 exits and returns
control to the calling process. In particular, control is passed
to process 800 as shown in FIG. §.

FIG. 8 illustrates the steps of a routine 800 for applying
a selected and current property modifier to the selected data
items in the data structure. Starting at decision 801, the
inquiry is made whether the selected and current property
modifier requires special handling. This inquiry is made
based on the state of the special handling code (fSpec). If so
(fSpec=TRUE), the YES branch is taken to step 805. At step
805, the current and selected property modifier is processed
using exception code of the program module. It will be
recalled from prior discussion that the special handling code
indicates the presence of special processing code associated
with the program module that is employed to carry out the
formatting in circumstances for special handling. Upon
completion of the exception code execution, the process 800
exits.

Returning to decision 801, if fSpec is FALSE, the NO
branch is taken to step 810. At step 810, the data type code
(sge) of the property modifier is employed to determine the
particular type of data structure which is to be modified (e.g.,
a character data type structure (CHP), a paragraph properties
structure (PAP), a section property structure (SEP), etc.), and
control then passes to step 812. At step 812, the nine-bit
index of the current and selected property modifier is
employed to reference in the property information array
associated with the program module (210 in FIG. 2). The
index provides an offset within the property information
array so as to obtain the value of the “b” offset value.

It will be recalled that the appropriate structure for storing
the character formatting for the particular type code, such as
a CHP, is indexed by the value of the “b” offset in the
property information array, and that this particular data type
structure (e.g., CHP) is stored in a temporary workspace in
RAM. Control then passes to step 8185.

In step 815, the argument size of the property modifier
(three bits) is employed to determine the length of the data
in the argument portion of the property modifier presently
being examined. Then, in step 817, the argument data of the
current and selected property modifier is employed and
inserted into the particular data type structure (e.g., CHP,
PAP, etc.), starting at the “b” offset value obtained at step
812. The result is to replace or write over the values in the
data type structure, thereby creating a modified data type
structure that contains the formatting information that is to
be applied to the selected data elements.

The end result is the modification of the data type struc-
ture stored in temporary workspace to contain appropriate
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formatting information so that the selected data elements
upon display, printing, etc. have applied thereto appropriate
formatting properties to achieve the desired formatting
result. Upon completion of step 817, the process 800 is
complete and the particular data type structure associated
with the property modifier being examined is complete.
Process 800 then returns, and further steps would follow
execution of process 800 are carried out (FIG. 5).

Advantageously, the present invention provides a format-
ting method and system that allows a particular earlier
version of a computer application program such as a word
processor to handle a document created with a later version
of the word processing computer application program that
may contain property modifiers added after creation of the
earlier version. The invention allows the earlier version
handling such a document to skip to property modifiers that
it is not programmed to handle. Furthermore, the earlier
version of the program is still able to preserve the property
modifiers introduced into the document by the later version
by merely skipping them, while still applying any property
modifiers that it can handle. Such skipped property modi-
fiers may be preserved upon a file save operation by leaving
the unknown property modifiers intact and writing them out
to permanent storage.

Further, the present invention can be applied to other uses
where representing a change in a data structure is more
convenient than representing the full set of values for that
structure. For example, as a user edits a document and
changes property values, rather than making changes to each
and every property structure changed, one can merely record
the change as one of more improved property modifier/value
groupings, and apply those changes only as needed for
displaying the document.

These improved property modifiers can also be used to
represent the differences between a “style” and its base style
for a word processing program. This makes it very efficient
to represent a hierarchy of styles, with each style based on
a parent style. Changes to a parent style then ripple forward
to the children styles, because each child is defined as its
difference between itself and its parent. Specifically, one can
define a “Normal” style, which is applied to the majority of
text in a document, and an “Emphasis” style that is based on
Normal, with the change that “bold” is turned on. For
example, if the font of the “Normal” style is changed say
from “Courier” to “Helvetica”, so also is the font of the
“Emphasis” style changed.

It will be appreciated that the improved “single property
modifiers” or sprms described above, when combined into
sets, can represent a difference between the values of a
structure with base (or default) values and another instance
of the same structure with different values. In the case where
it’s common for a large structure with many individual
values to have most of those values take on default values,
this represents a very space efficient way to store the values
of the specific structure instance.

Further, these improved property modifiers make it pos-
sible to add new fields to the structure, or rearrange fields,
without invalidating the sprm groups stored in a file.
Because the structure itself is not stored, but rather only
differences in values in specific fields, the file-base repre-
sentation has no dependence on the specifics of the structure.
This is significant for storing binary data for an application
program document when that application program will
undergo revisions over time. It makes it easier for features
to be added to the application program and corresponding
values to be stored in the application program’s documents,



