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1
SEARCH/RETRIEVAL SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This 1s a confinuation-in-part of application Ser. No.
647,649, now abandoned, filed Sept. 6, 1987.

DESCRIPTION

1. Technical Field

This mnvention relates to searching for and subsequent
display of portions of various data fields in stored records.
In particular, 1t relates to display devices which have limited
display capability but where information to be displayed is
from several records and where the amount of information

may exceed the display size.
2. Background of the Invention

The data processing field has now reached the point where
portable computing is available in relatively small sizes. In
particular, computers with a relatively large storage capacity
are available with dimensions not much larger than a piece
of typing paper and that will conveniently {it into an attache
case and operate from battery power. While this invention 1s
addressed to these small portable computers, it 1s equally
applicable to the non-portable or larger size computers. The
impetus for the invention 1s the lack of search and retrieval
systems wherein selected portions of more than one record
can be displayed concurrently.

“Windowing,” a capability available with some operating
systems, enables a user to display at least portions of more
than one record or portions of a large record (e.g., a matrix)
in a format selected from and controlled by the operating
system on a single video display device. Usually, one
formatted record 1s overlayed upon another formatted record
so that portions of intelligence may be lost. Since the
assoclated operating system 1s usually controlling 1n a
“window” situation, a user may be able to operate on the
displayed data, e.g., make changes. The window concept
usually does not provide for shorter or abbreviated data
fields within a record. Consequently because of the size
parameters of the requested window mncomplete and in some
cases unintelligible mnformation 1s shown.

In addition to the shortfall of windowing, the small
tablet-size computer usually has a limited display space.
Specifically, this display space may allow for ten to fifteen
rows of mnformation with each row containing fifty to
seventy-five characters. Thus, in the windowing examples
set forth above, it one were to display two or more records
at one time, the fifteen by seventy-five character display arca
must be divided 1n some proportion. Without a proper
schema to display the individual records, the records will be
truncated by the amount of available display space.

U.S. Pat. No. 4,486,857 1ssued on Dec. 4, 1984 to Paul
Heckel, the 1nventor herein, and assigned to Quickview
Partners of Los Altos, Calif. provides for compression of
data fields such that vowels may be removed from names,
streets, cities and the like, thus reducing the display require-
ments for particular records. For example, the names
“Smith” may be abbreviated to “Smth.” This capability,
while serving the function set forth 1n the earlier application,
1s limited to a single record at a time, and further does not
have the capability for selective display of data fields within
a particular record, but rather gives sequential display of all
the data fields. That 1s to say, while the various fields may
be abbreviated by removal of certain characters, all of the
fields are sequentially displayed when the entire record is
“perused.”
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2

The result of the present technology 1s that while portions
of multiple records may be concurrently displayed on a
display device, unabbreviated portions are selected sequen-
tially as they appear in the record and not by the intelligence
contained 1n the fields.

SUMMARY OF THE INVENTION

It 1s an object of this invention to provide means for and
a method of simultaneously displaying selected portions of
different records from one or more files stored 1n a computer.
It 1s a further object to provide for the scanning of adjacent
records or files while retaining the limited displayed portions
of the adjacent or juxtaposed records.

This 1nvention 1s for a computerized data system having,
a data string 1mput device, a processor, a storage device for
storing mndependent strings of data, each of variable length,
with each string having several fields. The independent
strings may be classifiable into groups with each group
having strings with at least one similar field. The mmvention
also includes an output device having a limited display
capability. The data retrieval and display system comprises
means for locating each stored string of data and means for
simultaneously displaying on the output device preselected
portions of a first independent string and preselected por-
tions of a second independent string. The first and second
strings may be from different groups. The secod string
preselected portions have a display length less than the
displayed length of the first string preselected portions.

This invention overcomes the failure of the earlier devices
by providing simultaneous display of different preselected
portions of various data strings contained 1n one or more
files stored m a computer.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an 1llustration of the relation of the display to the
data portions of the record, and then to the file, and finally
to a composite group of files.

FIGS. 2, 2a, 2b, 3, 4, 5, 6 and 7 are flow charts of a
representative program that operate this scheme.

FIG. 8 1s a representative record layout.

FIG. 9 1s a representation of the multiple file structure.

FIG. 10 1s a representation of the display shown in FIG.
1 after an adjustment has been made to the record/file/files
parameters.

FIG. 11 1s a similar change 1n the display representation
after a second parameter change.

FIGS. 12,13, 14 and 15 are similar changes 1n the display
representation after subsequent parameter changes.

FIG. 16 15 a single record representation.

FIG. 17 1s a representation of several records each on a
single line.

FIG. 18 1s a representation of the “scrolling” feature of
this invention.

FIG. 19 1s a representation of the first two columns of the
display in FIG. 1 with column headings and blank lines.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

This invention deals with the concurrent display of por-
tions of several records from separate files stored 1n a
relatively small microprocessor.

In order to better understand the description that follows,
one should understand that conventional terms are used to
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refer to the data being manipulated and displayed. This data
will be considered to be ordered to the extent that there are
two or more files where each file 1s an organized collection
of records. Each record consists of an independent data
string of one or more data elements or fields. In the particular
embodiment discussed below, the system can be compared
to a series of racks such as 1s seen adjacent a time clock.
Each rack 1s comparable to a file with each rack or file
assoclated with a division or department. Each record i1s
comparable to an individual time card. The elements of
information on each time card such as name, address, pay
rate, etc. are comparable to the data elements or fields.
Heremnafter the terms file, record, and field will generally be
used 1n the context set forth above. When referring to the
“rack/card” analogy, reference may be made to a column to
signify a “rack” or file and to row to indicate the positioning
of “card” or record 1n the file.

In FIG. 1, the composite file structure 1s indicated at 10,
while an individual record (card) is indicated at 12, and the
display of selected portions (fields) of record 12 along with
selected portions of other records are indicated at 14. Com-
posite file structure 10 1s comprised of a plurality of records
that by appropriate classification could be formed into an
mxn matrix. Where there are n files and up to m records in
each file (see FIG. 9). While the matrix format is used in this
specification, 1t 1s to be understood that the actual storage of
the 1ndividual records within an individual microprocessor
or storage unit assoclated with a computer would not nec-
essarily be 1n matrix format. A matrix format 1s chosen
simply because the structure of the various files 1s such that
the 1ndividual records 1n certain files can be classified by at
least one data element of common subject matter. The matrix
format also represents mathematically the metaphoric rack/
card concept previously discussed. One can consider that
there are n files with up to as many as m individual records
in each file (column). Referring to FIG. 8, the individual
record 1tself may be composed of “r” lines of data lines
where each line may contain up to s characters or pixels (the
width). More will be said about the record layout subse-
quently. In FIG. 9, it can be seen that each individual
“column” or file need not necessarily have m records. In
FIG. 9, the records are represented in the familiar row matrix
format, 1,1; 2,1; 3,1 wherein the first numeral represents the
sequential record or row and the second numeral, indicates
the file number or column when using the row column
matrix convention. Referring again to FIG. 1, record 12 1s
the fourth record from the fourth file.

Each record, as indicated in FIG. 8, contains intelligence
normally in a character format that would normally be
divided into different fields. However, 1t 1s conceivable that
the 1ntelligence may be stored 1n some other form such as an
ideographic or pictorial representation or the intelligence
may be 1n free form rather than divided into fields so that a
record can be composed of several rows of text such as a
document.

Associated with each record 1s a schema 92 which may be
unique to the record or which may be common to the file.
The schema describes the data or intelligence (e.g. the field
names) that is contained in the record and a view mechanism
or “viewboard” that describes how the data 1s to be dis-
played.

It 1s to be understood at this point that the records and files
may be ordered and further that the ordering can be modified
at will so that records will be “moved” 1n the file and further
may be moved to a new or different file. Movement of a
record will re-order the file. Conveniently the order may be
alphabetical by any desired field.
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It may also be appropriate to include movement of fields
within the record. Similar to the record movement, field
movement may reorder all the records 1n the file.

The schema 1n addition to the data description includes, as
the “viewboard,” the height of the record, or the number of
lines as indicated in FIG. 8 and shown as “r” in the
representation 1n FIG. 8. It also contains the width “s” as
shown 1n FIG. 8. The total length of the record, or more
properly the string of data elements or fields, while variable,
1s always less than some value “t.” Finally the schema 1s the
record description. If all the records i1n one file contain
similar fields then a file or rack schema 1s all that is
necessary. However, since variations within a file are per-
mitted an individual record schema may be used. Reordering
of the record may, of course, change the schema. The
schema may also include information as to the order and
position that individual fields will be displayed. Specifically,
the display line may be specified 1n the schema for each
fields. This will become clearer in the subsequent discus-
sion. Hereinafter “line” will sometimes refer to the display

of data on a video display device.

In the event the 1ntelligence that 1s contained 1n the record
1s not 1n character format, the display lines and columns may
be considered as a number of pixels in each line and column.
For convenience, 1n this specification, a character will be
considered as a single pixel. Other measurement units could
just as well be used.

The viewboard indicates how the data contained in the
record 1s to be displayed within a rectangle equal to or less
than r lines and s columns, where r and s are equal to or less
than the screen display size as expressed 1n pixels. It should
be understood that other means of display than the line-
column relationship could be used.

Associated with a file or column schema 1s an index of
records contained in the file. The imndex also contains an
indication of the first record that 1s normally to be displayed
on the screen. For example, in FIG. 1, a portion of record ‘a’
1s displayed in the first column and first line of display 14.
It can be seen from the file matrix 10 that this record 1s 1n
row 3, and column 2. In addition to the first record to be
displayed, the file schema may also designate a current
record 1n the file for the file or column. In the example
shown 1n FIG. 1, record “0” 1s the current record in the
fourth file. Finally, the file or column schema contains the
display coordinates of the current record or string. These
coordinates will be referred to as the “X” anchor (xth
column) and the “Y” anchor (yth line). In the example
shown 1n FIG. 1, the “X” anchor and “Y” anchor 1s indicated
at numeral 16.

In FIG. 1, for the 11 row by 61 column display, the “X”
anchor 15 at “X” coordinate 22, and the “Y” anchor 1s at “Y”
coordinate § wherein the “X” coordinates read from left to
right and the “Y” coordinates read from the top down. These
coordinates are repeated 1n FIGS. 10 through 15.

It should be understood that a record in a particular file
could constitute the list of records 1n that file and further
could contain the information that 1s denoted above as the
schema. It should also be understood that each record can be
analogized to a card with certain information contained
therein. Such cards could constitute address cards or
appointment cards or the like.

Referring again to FIG. 1, the display device 14 can be
considered as a viewing board on which portions 18 or all of
a record 12 may be displayed (assuming the record does not
exceed the display size). The display area has associated
with 1t a series of parameters, referred to as the viewboard,
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that determine how the various records are to be presented
on the display device 14. For example, a current file or
column or group 1s contained therein. In addition, the height
of the display and the width of the display are also contained
in the viewboard. In FIG. 1, the height of the display is
suflicient to display eleven lines of characters, and sixty-one
columns of characters. The width 1n which a file or portions
of a file may be displayed 1s also a portion of the viewboard.
This 1s referred to as the column width. In the example given
in FIG. 1, the column width 1s ten characters or pixels. Each
record height 1s also given in the parameters. In FIG. 1, the
record height 1s one line.

In addition to giving the standard record height, the
current column may be expanded to display a larger arca
than the adjacent column. This 1s shown 1n FIG. 11, where
the current column or third column has a width of thirty
characters, while retaining the one character height.

The current record height may also be expanded to show
more 1information. This 1s 1llustrated in FIG. 14, wherein the
current column 1s 30 characters or pixels wide and the
current card (in FIG. 14, this is the “t” record) is four pixels
high, while the remaining records are two pixels both 1n the
current column and the displayed columns adjacent to the
current column. It will be seen that these parameters may be
changed by the user with the only restriction on the user
being the actual video display area as indicated in FIG. 1.

Should the user so wish, either a single column with 1ts m
records can be displayed with, for example, only one line per
record or card showing. Of course, more lines can be
displayed (See FIGS. 16 and 17). Similarly a single record
or card may be displayed 1n the entire screen with the only
limitation being the actual display size (see FIG. 16).

A capability to shift from the multi-file display as shown
in FIG. 14 to the single file display as shown in FIG. 17 and
finally to the single record as shown 1n FIG. 16 gives one the
capability to rapidly zoom 1n on the explicit detail contained
in a specific record. Conversely one can figuratively back
away from the single record detail to the FIG. 14 multi-file
display with usually a single command or key-stroke. This
capability can be compared to a zoom lens on a camera
where one gets either a detail look or a broad view. It differs
form the well known “window” 1n that the 1nstant invention
provides the “magnification” of a zoom lens while a “win-
dow” overlays a different portion of the detailed view
without the “magnification.”

Finally, when displaying several cards or records in the
multi-field mode where the fields would normally be abbre-
viated as taught 1n U.S. Pat. No. 4,486,857/, the unabbrevi-
ated field along with 1ts label can be scrolled cross the screen
so that the user can “see” the full field. For example a

fictitious organization, “Johnson Machine Works” may be

the full name while the abbreviated name 450 (see FIG. 18)
would be “Jhn Mchn W” 1n a ten character field. When
“scrolling” 1s selected the field name 452, in this case
NAME and JOHNSON MACHINE WORKS will appear

sequentially moving across the display area in the 10 char-
acter field as shown. The Roman numerals I, II, III, IV and
V show the name as it moves across the field.

THE PROGRAM

FIGS. 2 through 6 illustrate the logic associated with the
operation of video search and retrieval systems. It 1s to be
assumed that the display device 14 has an underlying
operating system that provides the necessary program func-
tions to display characters and the like on the screen asso-
ciated with the display device. The screen may be either of
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the liquid crystal type, a cathode ray tube, or some other
appropriate display device.

At the time the system 1s turned on, the user may be given
an option to 1nitialize the viewboard parameters for a
multi-file display, particularly those mndicated 1n the block in
FIG. 2. Alternatively, the first file 1s shown 1n the manner of
FIG. 17, with one line from the first several records.

The parameters for a multi-file display include the current
card or record, the current column or file, the “ X anchor and
“Y” anchor and other parameters such as the display height,
the display width, and the like. The program then enters a
continuous perpetual loop denoted “main loop™ at the entry
arrow 22 1n FIG. 2. This main loop 1s continuous and 1s
entered upon the sensing of one of a set of particular
characters, such as a right arrow; a left arrow; an up arrow;
a down arrow; or a command to reset the parameters. It also
recognizes certain display parameters such as a full column
presentation, a full record presentation or a scrolling of an
individual field. If some other character 1s sensed the pro-
oram will enter a data manipulation or maintenance subrou-
tine. If no character 1s sensed, the system 1s directed to a
redisplay function. As previously noted, it may be appro-
priate to select a default set of parameters so that at start up
time the full column presentation shown 1n FIG. 17 will
appear. Subsequent change of parameters will provide the
display shown at 14 1n for example FIG. 1.

As will be seen, the arrow commands will move from one
record to the next adjacent record depending upon the
direction indicated by the arrow as shown in the decision
blocks 24, 26, 28 and 30. Should the shift in the current
record/card or column/iile exceed the number of cards or
columns, as indicated by the second series of decision blocks
32, 34, 36 and 38, the program returns to the main loop
without further action. However, if the action 1s permissible,
that 1s, there are still undisplayed files/columns or undis-
played cards/records, then the current file/column 1s indexed
accordingly and the program jumps to the “adjust” function

40 1 FIG. 3.

If, on the other hand, the character sensed 1n the main loop
as shown 1n FIG. 2 indicates a change in parameters (1.e., the
viewboard), then the decision block 42 will shift the pro-
gram to the “set params” function 44 (FIG. 3) which is
always 1mmediately followed by the “adjust” function 4{
just mentioned.

If some other character is sensed decision block 43 (FIG.
2) will shift operation to a data loop subroutine shown in
FIG. 2a. In addition to the usual edit and data manipulation
functions which are well known, this data loop subroutine
provides for full screen display of portions of one group or
file (1.e. each record portion extends across the full display)
at decision block 431. Decision block 432 will display field
labels, while decision block 433 will display a full record or
card. Decision block 434 will “scroll” a field name and the
data 1n that field across the abbreviated field size as shown
in FIG. 18. If the answer to all the decisions 431-434 1s no,
then the edit functions are performed before returning to the
Main Loop (FIG. 2). In all of these situations the viewboard
parameters (which are discussed in the next paragraph) are
stored until the display 1s returned to the default condition as
shown 1n FIG. 1 unless the default 1s set at a full column
display (FIG. 16 or 17). It is pointed out that the full column
displayed will be the current column and the full card
displayed will be the current card. As can be seen from the
flow chart (FIG. 2 and 2a) one can readily switch from the
multi record display to the single column or card display and
back again with only one key stroke.
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The “set params” function 44 accepts at least four param-
cters from the user which determine the display area for the
various records and files displayed on device 14. In the
present 1nvention, the parameters accepted include noncur-
rent lines or “rows” 46 (see FIG. 3). Referring to FIG. 1, the
noncurrent rows would be the rows or records displayed for
all but the third column of files or cards. Each record or card
1s shown only on one line 1n FIG. 1. The second parameter
accepted 1s the noncurrent column width 48 (see FIG. 3). In
the example shown 1n FIG. 1, this would again refer to the
width displayed for columns 1, 2, 4, 5 and 6, and 1n the
example 1s ten characters or pixels. The third parameter
accepted 1s the current card width 50 (see FIG. 3). This
parameter sets the width of a column in which the current

card or file 1s located. In FIG. 1, this 1s 1llustrated by the ten
character or pixel width of the third column, as reflected by
the current card or file 18. Finally, the set parameter function
determines the height of the current card 52. It will be shown
in the following discussion that the current card or file 18
may have a larger display than the remaining cards in that
file or column. In particular, reference to FIGS. 14 and 15
will show that the current record or card has been expanded
to four lines, while the remaining cards or records are
limited to two rows of data.

Once the parameters have been set, then the function
adjust 40 1s executed. It should be remembered that the
function adjust 40 can be entered by any one of the four
commands shown 1n the decision blocks 24, 26, 28 and 30
in FIG. 2, or directly from the “set params” function. The
purpose of the function adjust 40 1s to reset the “X” anchor
and “Y” anchor and further to determine the first card or
record to be displayed 1n each file or column based on the
current card or record 1n that file. Function adjust first checks
to see if the “X” or the “Y” anchor have exceeded the limits
of the display device. In particular, decision block 54 checks
to see 1f the “X” anchor of the current column plus the
current column width 1s greater than the display width. It
this 1s the case, then the “X” anchor 1s moved leftwardly on
the display device so that the right side of the current column
coincides with the right side of the display screen. If, on the
other hand, the “X” anchor occurs to the left of the screen
or 1s less than zero as indicated 1n decision block 56, then the
“X” anchor for the current column 1s set at the lefthand edge
of the display screen. Decision blocks 58 and 60 (see FIG.
4) perform the same function for the “Y” anchor, it should
be remembered that “Y” increases 1n a downward direction
as shown 1n FIG. 1. Operation block 62 determines the first
card to be displayed in the current column. It should be
remembered that at start-up time 1n the main loop a current
card may be designated for each column. Knowing the
current card or record, the “Y” anchor (which has also been
established at initialization time) is divided by the noncur-
rent card lines with the dividend being subtracted from the
current card number. The result will be the first record to be
displayed 1 a column.

Following the determination of the first card to be dis-
played 1n the current column, the “X” anchor 1s set for the
column numbers to the left of the current column as indi-
cated 1n the loop 64. When the “X” anchor 1s determined to
be less than zero as shown 1n loop 64, the routine drops out
of loop 64 and passes on to the processing 1n FIG. 5 where
the “X” anchors for the columns to the right of the current
column are determined. When the “X” anchor exceeds the
display width as shown in the decision block 66, the routine

drops out of loop 68 and returns to the main loop shown 1n
FIG. 2.

Returning now to FIG. 2, after the “set params” and
“adjust” functions have been completed, the routine checks
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for another 1nput character, if another character 1s sensed,
then the routine just discussed would be re-executed. In
addition to rearrangement of the broad display, the user can,
as 1ndicated above, select a “wide screen” or “zoom” for
cither a single file or column or a single record or card.
However, 1f no character 1s sensed as coming from the 1nput
device, then the redisplay function 70 shown 1n FIG. 6 1s
performed.

The purpose of the redisplay subroutine 70 1s to continu-
ally refresh the display information on display device 14. It
will be noted that redisplay function 70 starts at the lefthand
or first display column or file as the case may be. The first
file to be displayed on the screen has been determined 1n the
function adjust loop 64 shown in FIG. 4, while the last
column to be displayed i1s determined 1n loop 68 m a
relatively straightforward manner. As can be seen, the redis-
play function 70 1s a series of nested loops with the first loop
starting at operation block 72 in FIG. 6. In short, this loop
72 1s repeated for each column or file to be displayed on
display device 10. Reference should be made to FIG. 7,
wherein the column i1s incremented in operation block 74
and returned to the entry point 2 1n FIG. 6 if the column
number has not exceeded the “last column number” as
indicated in decision block 76 (see FIG. 6). This outer loop
72 sets the “X” origin or “X” anchor of the column number
based on the parameter column width set during the set
parameters function. In operation block 72, which starts this
outer loop, the column width and card or record size heights
are set with the parameter height and width for each column
and record except the current column. If the column or file
number 1s the current column as determined by decision
block 78, then the viewed width 1s equal to the current
column width. The “X” origin 1s set at the “X” anchor for the
column number, while the “Y” origin 1s mnitialized at one.

Decision block 80 i1s one exit for the function redisplay.
This exit occurs when the “X” origin 1s either less than zero
or greater than the display width. When this occurs, the
function redisplay 1s terminated and control 1s passed back
to the main loop shown 1 FIG. 2.

The display process moves down the column or file record
by record 1n a {ile starting with the first card to be displayed
as determined 1n the function adjust, so that display for each
card or record within the possible display parameters is
accomplished. It should be noted that if the card or file to be
displayed 1s the current card, then the viewed height of that
card, as indicated 1n decision block 84 and operation block
86, may be corrected for current card height.

As mentioned early on 1n this discussion, if the schema for
the particular file to be displayed ditfers from the card or file
schema for the column, then decision block 88 comes into
play, and the card or file schema 1s utilized 1n operation
block 90 to lay out the particular pattern to be displayed for
that card or record. This loop, which starts at decision block
88, 1s important to the concept of this invention because 1t
places the control of the displayed pattern for a particular
record or card as the case may be, directly 1n that record or
card. In this invention, the display of any or all records 1s
directly controlled or controllable through decision block 88
and the operation block 90. With this information, operation
block 92, which would feed the overlying display program
available 1n all microprocessors, will perform the function of
providing to the microprocessor the necessary parameters
for card or file to be displayed, including the specialized
display parameters accepted in operation block 90. Ordi-
narily the schema 1s such that the 1nitial fields of the record
are preselected for display, however the ability to preselect
other fields 1s provided.




Re. 36,653

9

As can be seen, what follows loop 82 are the incrementing
functions of the “Y” origin and the card or record number for
the column or file. If the “Y” origin 1s greater than the
displayed height, then the column or file number 1s incre-
mented and the program control 1s returned either to the
beginning of the function redisplay at point 2 1n FIG. 6, or
the main loop 1if the column number 1s greater than the last
column number.

In addition to implementing the start up with a display as
shown 1n FIG. 1, one can also set the parameters so that a
single column of cards or records will appear with only one
line from each card. (As previously stated this may be the
default or start up selection.) See FIG. 17. By selecting a
“Full Card” (FIG. 2a) the display area will show the material
llustrated 1n FIG. 16, that 1s all of the first or current card.
(If the data contained in the first record exceeds the display
screen then appropriate truncation, field abbreviation or both
may be used.

If one should want additional columns then a second
column may be selected. For example, if the display 1s as
shown 1n FIG. 17, the selection of column 3 would cause the
display area to be divided so that columns one and three
would appear as in FIG. 19. It may also be appropriate to
number the displayed columns as at 440 (see FIG. 19).
Further the current column, 1in FIG. 19, may be highlighted
on a CRT display by lighting the background and darkening
the textual material. Selection of a third and subsequent
columns would further divide the screen into thirds, fourths
ctc. It should be noted that in this option, 1t 1s preferred that
one line from each card or record be displayed although the
full record (with abbreviated text) may also be selected. The
previously mentioned scrolling is particularly useful when
abbreviated text 1s used.

The programming for adding a column 1s shown 1n FIG.
2B. Essentially what 1s done 1n the flow chart in FIG. 2B 1s
to determine how many columns are to be displayed and
then determining the appropriate X-anchor for each column.
As 1mportant function of this “Add a Column” loop 1s the
“sorting” of the columns. For example, after the user
requested column 3 as shown 1 FIG. 19, the next request
could be for a column that would be displayed to the left of
column 3 (column 2) or to the right of column 3 (column 4
or higher). The program will “sort” the requested columns
(operation block 445), determine the X-anchors (loop 446)
and then display the requested columns. Options to highlight
the current column and display column numbers are pro-

vided at blocks 447 and 448.

OPERATION OF THE PREFERRED
EMBODIMENT

Again referring to FIG. 1, this display system 1s designed
to operate on a portable microprocessor having a display
device 14 and a data string input device 1n keyboard 15. It
should be understood that keyboard 15 may be an integral
part of the display device 14. Furthermore, the micropro-
cessor could very well include provision for a printer or
other hard-copy output device. It might be particularly
appropriate to 1include both 1nput and output by either tape
or disk/diskette devices so that the small microprocessor
(note pad size computer) can be loaded from a larger, more
permanent installation, and further the “note pad” computer
can be off-loaded to the same larger type of installation.

Previous attempts at providing a limited display capabil-
ity for one or more records 1n a series of files have generally
revolved around the physical layout or desired format of
physical records so that unabbreviated or untruncated por-
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tions of those formatted records are available for perusal by
the user. This 1invention overcomes that drawback by pro-
viding scanning capability to the user and further capability
to display various sized portions of the records contained in
the various {iles. In short the detail level of the display or
“zoom” size 1s 1n the users hands.

Referring to FIG. 8, a typical record 1s indicated as an “r
line, “s” column matrix. Located 1n the record shown 1n FIG.
8 1s an 1ndication 92 as to whether there 1s a special display

schema associated with that particular record. This 1ndica-
tion may be 1n the form of a single bit flag so that reference
to the schema will either be to the card or record schema or
to the column or file schema. It should be understood that the
record displayed 1n FIG. 8 1s representative only. It should
also be understood that this record can be considered as
being a string of data elements with a variable length less
that “t.” This variable length string may have identifiable
fields 1, through f_ each of which may be considered lines
“a” through “m.” If a field exceeds a line length, it will
confinue on the next “line.” If two or more fields can be
displayed within a fixed length display line then they may be
so displayed.

Each file 1s composed of a series of independent strings
[t,t ...t ]S,S,...8...38, cach string comprising
a card or record. Thus, as indicated 1n FIG. 9, there are files
1,2,3 ... N with each file having up to “M” records, and
cach record having up to {  1dentifiable fields.

In the examples shown in FIGS. 10,11, 12, 13, 14 and 15,
the material displayed refers to the display first shown in
FIG. 1. Specifically, in FIG. 1, an mxn matrix of records 1s
shown with the speciiic records starting in column 2, at row
3 with record “a” and running through column 7 row 5 with
record “ad.” For purposes of this discussion, the display 14
shown 1n FIG. 1 has eleven lines of pixels and sixty-one
columns of pixels. The viewboards or parameters have been
preset so that six columns of five records can be displayed.
The first cards or records displayed are as indicated in the
display device 14, that 1s, a, b, ¢, d, ¢ and 1, while the current
cards for the respective columns are m, n, o, p, w and ad. For
the display shown 1n FIG. 1, the parameters have been set
with the non-current lines having one line of characters or
pixels, the noncurrent columns having ten characters or
pixels, and the current column also having ten columns of
characters or pixels. The current card, which 1n the display
shown 1n FIG. 1 1s the “0” card or record, 1s set for one line
of characters or pixels. If the parameters are changed to 2,
10, 10 and 2 (2 noncurrent lines, 10 noncurrent columns, 10
current columns and 2 current card lines), the display shown
in FIG. 10 occurs. In this mstance, 1t will be noted that the
“a” and the “y” records 1n the first column have disappeared
from the display device because of the enlargement of the
remaining cards or records to two lines of data. It should be
understood that, for convenience’s sake, a line 1s skipped 1n
between each record and a column 1s skipped 1n between
cach file. This need not necessarily be the case; however, for
convenience and clarity 1t has been done 1n this manner in

this particular discussion.

If the schema of card or record “o” differs from the
schema of the column, then the i1dentifiable fields 1n record
“1” may well differ from the 1dentifiable fields 1n record “o0.”
For example, 1f the third file 1s comprised of addresses and
names of organizations, 1t may be appropriate in certain ones
of those records to indicate an 1diosyncrasy of an individual
assoclated with that organization. Thus, the schema of card
“0” may well represent that 1diosyncrasy at the expense of
losing some other intelligence shown for other records in

that file. That intelligence could be regained by selecting one
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of the other parameters so that additional rows or pixels are
displayed, by changing the record schema or by “scrolling.”
This 1s 1llustrated in FIG. 12 where the “o0”’th card or record
has been expanded to four rows of pixels and thirty columns
of pixels. Simultaneously, the parameters for remaining
cards or records 1n the display remain at two rows and ten
columns for the noncurrent rows and columns, but the
columns for the current column, that 1s, the third column, are
all expanded to thirty charac‘[ers Or plxels The difference
that occurs between the display shown in FIG. 1 and the
display shown 1n FIG. 10 is a result of a change 1n param-
cters and takes place i the set parameter function 44.
Similarly, the difference between the display shown 1n FIG.
11 and FIG. 10 occurs with a difference in the set parameter
function, namely, the number of columns is increased to
thirty 1n the current column routine.

FIG. 13 1s a result of a left arrow command as shown 1n
decision block 26 of the named loop. In this instance, the
current card shifts from the third column, specifically the “0”
record to the second column, where the “n”’th record has
been predesignated as the current card. It may be remem-
bered that the “n”th record was the current card 1n the second
column. Thus, a shift from the current card in the third
column to the current card 1n the second column results in
an expansion of the “n”th record to four lines by thirty
columns as shown 1n FIG. 13.

If the current card is shifted downwardly (see FIG. 14), as
shown 1n decision block 30 from the “n”th record, the “n”th
record 1s then reduced to two lines of pixels and the “t”th
record 1s increased to four lines of pixels.

If the left arrow 1s again selected as indicated 1n decision
block 26 from FIG. 12, the current column 1s shifted from
the second column to the first column (see FIG. 15). When
the current column 1s shifted to the first column, 1t should be
remembered that the current card in the first column was the
“m”th card. Thus, the “m”th card will be expanded to four
lines of pixels with thirty columns of pixels. In shifting from
the second column where the “t”’th record was designated to
the first column where the “m”th record had been designated
the current card, the display shown in FIG. 15 occurs. In
FIG. 14 and FIG. 15, 1t should be particularly pointed out
that a shaft downwardly in the second column from the “n”th
to the “t”’th record will place the current card in the second
column 1n the center position because of the location of “y”
anchor. It should be noted that the current card 1n the third
column, or the “0”th record remains in the central position
since the current card i1s “anchored” by the original “x”
anchor and “y” anchor which had been entered 1n the
initialization program at row 5 and column 22. It 1s the “y”
anchor that determines the position of the current card 1n the
column. Thus, the “0”th card remains in the center position
while the “t”’th card takes on that position 1n FIG. 1§, rather

than the “n”th card.

In order to obtain the single column situation depicted in
FIG. 16, a code can be used or the parameters set to 0, 0, 60,
1 so that there are no non current columns, no non current
lines, 60 current columns (the display width column) and
one current line (the display height/card). In order to add a
new column of cards, using the logic of FIG. 2B, one merely
selects the desired column and the “current columns™ are
reduced accordingly. Moving back to the single column may
be done with one keystroke if coded or by resetting the
parameters.

It can be seen that this program permits the user to not
only control the display of the cards, but also move from one
record to the next record with a great deal ease.
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While this mvention has been shown 1n relation to a
particular embodiment, 1t should not be considered so lim-
ited. Rather, it 1s limited only by the appended claims.

What 1s claimed 1s:

1. In an interactive data entry computer system [wherein]
including a [user is presented with a] data [entry] display
screen|, a data string] for displaying data in horizontal lines,
an 1put device, a processor, and a storage device for storing
[S. ] # independent strings of data elements [each string S,
of variable length less than t] comprised of alphanumeric
characters where n is a postiive nteger greater than one,
each [string S, having at least one data field f; and an output
device, said independent strings S, through S, classifiable
into groups, each group having strings with at least one
similar filed, a data retrieval and display system comprising:

processing means for locating each stored independent
string of data;

control means for preselecting and simultaneously dis-
playing on the data entry display screen or output
device portions of a first independent string S, of data
and portions of a second independent string of data S,
said first string preselected portions having a displayed]
said string S, of length [1,] less than t characters where
[ Is a positive integer, k 1s a positive integer less than
or equal to n, each said string S, having data fields f,
where I is a positive integer less than or equal to F and
F the number of fields, is a positive integer greater than
or equal to two, said independent strings S, through S,
classified into groups, each said group having strings
with at least one similar data field, a display screen
COMpPrising:

[less than t; said second string preselected portions having
a displayed length 1, less than or equal to 1,, and said
first and second strings being i1n the same group,
whereby the user 1s simultaneously presented with two
or more portions of different] fetching means in com-
munication with said storage device for locating each
stored independent string S,;

display means operative in a first mode for displaying
said strings tn a certain display area on said data
[strings] display screen, said certain display area
including a first display area of length [, characters
less than 1, said first display area providing for the
display of a plurality of lines, and a second display area
of length [, characters less than or equal to l,, said
display means in response to an input from the input
device for actuating said feiching means and said
display screen for simultaneously displaying on the
data display screen within said first display area por-
tions of a plurality of fields of a first independent string
S, each in a specified position on said lines within said
first display area so that portions of a plurality of said
fields of said string S, can be displayed on one line of
satd first display area, further wherein only one
instance of each portion of a field is displayed within
said certain display area in said first mode, and por-
lions of fields of a second independent string S, within
said second display area wherein said display means
removes at least one character from one of said fields
of said string S, said display means including full field
display means operative in a second mode of said
display means responsive to an input recetved from satd
input device for displaying all the characters of the
field from which said at least one character was
removed within said certain display area while main-
taining the display of at least some of said portions of
said string S, displayed in said first mode and at least
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some of said portions of said string S, displayed in said
first mode with said displayed portions of strings .S, and
S, displayed in the same positions as displayed in said
first mode whereby a user is simultaneously presented
with portions of two or more different data strings.

2. The system of claim 1 further including a third display
area within the certain display area of length [, less than or
equal to I, wherein said string S, is tn a first group and
further wherein said display means includes means for
displaying [a preselected portion of an additional indepen-
dent data] portions of preselected fields of a third string S,
from a [different] second group within said third display
area simultaneously with the [preselected portions] portions
of the preselected fields of data strings S, and S,[, said
additional string S; having a displayed length 1, equal to or
less than 1, ].

3. The systemofclaim 1, 2, 6, 7, 9, 12, 15, 18, 20, 23, 20,
33, 43, 54, 76, 80, 81, 82, 84, 85, 86, 87, 90 or 91 wherein
the display means includes sorting means for [simulta-
neously] displaying [on the output device a preselected
portion of string S, and a preselected portion of string S, 1s
respectively] said portions of said preselected fields of string
S, and string S, in an order responsive to [at least one field

f; contained in string S, and at least one field {;] a conrent of

some field [ contained in string S, and a content of a simtlar
field f_ contained 1n string S.,,.

[4. The system of claim 3 wherein the preselected fields
f; and f, are respectively the first fields of string S, and S,].

5. The system of claim [1] 24 wherein the display means
includes means for simultaneously displaying on the [output
device] display screen said portions of said preselected
[portions] fields of strings S, and S, [is] at locations on the
display screen responsive to a content of at least one field
[f.]/. contained in a third string [S_] S5 classified in the same
group as sfrings S, and S.,.

6. The system of claim [3 wherein the] I further including
means [for simultaneously displaying on the output device
presclected] responsive to the input device for accepting
display size dimensions and using said display size dimen-
sions to determine new values of I, or [, so that shorter or
longer portions of [strings S; and S, includes means for
accepting display size dimensions from the data string input
device, said display size dimensions useable for determin-
ing] the [display area] fields of strings S, and S, than those
displayed within the first and second display areas are
displayed within resized first and second display areas.

7. The system of claim 1 further including means for
editing [strings S, and S, while] field f; of strings S, and S,
when said portions of said preselected fields of strings S,
and S, are displayed.

[8. The system of claim 1 further including means for
highlighting the display of the preselected portions of data
string S,].

9. The system of claim [2] 1 wherein said display means
Is operative in a card mode in response to the input device
for actuating said fetching means and preseleciing and
displayving expanded portions of said data string S, in an
area of length [ greater than |, and further including means
[for preselecting portions of data string S, such that the
length 1, of the preselected portions data string S, 1s greater
than either 1, or 1,, the displayed lengths of the preselected
portions of data strings S, and S; respectively] in response
to the input device for restoring the original display length
.

[10. The computerized data system of claim 2 wherein the
output device 1s a video device having a display area capable
of displaying in the display area at least r lines of pixels,
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cach line having s pixels; the data retrieval and display
system further including means for displaying in the display
arca on the output device the preselected portions data string,
S, on lines I through h and for displaying the preselected
portions of data string S, on lines 1 through r where r 1s
greater than 2.}

[11. The system of claim 10 further including means for
1splaying on the output device the preselected portions of
ata strings S, and S, 1n the leftmost j pixels of the output
evice where 7 15 less than s and the preselected portions of
ata string S; on lines 1 through h 1n the remaining rightmost
s-] pixels of the output device.]

12. The system of claim [11 further including means for
simultaneously displaying the preselected portions of data}
1 including wherein said display means is operative in a
card mode in response to a single command from said input
device for actuating said fetching means and displaying
expanded preselected portions of said string S, on said
display screen, said system including means for restoring the
display of the prior portions of strings S,[,] and S, [or, in
response to a single command displaying only preselected
portions of data string S.].

13. The system of claim [12] 24 wherein the [preselected
portions of data string S,, S, and S, are displayed 1 a
truncated format] display means includes means for expand-
ing an area of display for a portion of a field f. of string S,
so that the expanded area suppresses the display of another
portion of the string S,.

[14. The system of claim 13 wherein the preselected
portions of data string S, consists of fields f; through f,
where each field {; through f; has a name associated with it,
the system including means for displaying at least one field
f, of the truncated displayed fields in 1ts full form preceded
by the field name, the full field display occurring sequen-
tially with the name followed by each character of the field
moving across the display area from right to left in the area
allocated to the truncated field.}

15. The [data retrieval] system of claim 1 wherein [said]
a portion of some preselected [portions include one or more
fields] field £, [and each ficld £, is abbreviated] of string S,
displayed on the display screen constitutes a sequence of at
least two characters which are noncontiguous in the field f..

16. The [data retrieval] system of claim 1, 2, 6, 7, 9, 12,
15, 18, 20, 23, 20, 33, 43, 55, 76, 80, 81, 84, 85, 86, 87, 89,
90 or 91 wherein [each field £, through £ ] field f; of said
string S, has a name associated with 1t, said name stored in
said storage device, the system further mcluding.

name display means operative in a first mode for display-
ing field {. without its said name within said certain
display area;
and operative in a second mode for retrieving [and
displaying at least one of said names] from said storage
device, said name and displaying said field [, with its
said name within said certain display areas; and,

means responsive to said input device for swiiching
between said first and second mode.

[17. The data retrieval system of claim 16 wherein said
preselected portions include one or more fields f; and each
displayed field £, is abbreviated.]

18. The [data retrieval] system of claim 1 wherein said
displayed [preselected portions occupies] portions of said
preselected fields of strings .S, and S, occupy a portion of the
[output device the system] data display screen; and the
display means further [including includes means for alter-
natively displaying [the said preselected portions or a single
data string] said portions of data string S, on the [output
device] data display screen while suppressing the display of
string S, upon a signal from the mput device.

C
C
C
C
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[19. The data retrieval system of claim 1 including means
to classify data strings having identical data fields.]

20. In an interactive data entry computer system [where]
including a data display screen, an input device, a processor,
and a storage device for storing n independent strings of
data elements comprised of alphanumeric characters, where
n is a positive integer greater than one, each said string S,
of length less than t characters where t is a postiive integer,
k is a positive integer less than or equal to n, each said string
S, having data fields |, where I is a positive integer less than
or equal to F and F, the [user is presented with a data entry
display screen, a data string input device, a processor, a
storage device for storing S 1ndependent strings of data
clements each string S, of variable length less than t, each
string S, having at least one data field f,, and an output
device, said independent strings S, through S  classifiable
into groups, each group having strings with at least one
similar field, a data retrieval and display system comprising;

processing means for locating each stored independent
string of data;

first control means for preselecting and simultaneously
displaying] maximum number of fields, is a positive
integer greater than or equal to two, said independent
strings S, through S, classified into groups, a display
system comprising:

fetching means in communication with said processor and
said storage device for locating each said stored inde-
pendent string Sy;

display means operative in a rack mode for displaying
said strings on [the output device portions of a first
independent string S, of data and portions of a second
independent string of data S,, said first string prese-
lected portions having a displayed length 1, less than t;
said second string preselected portions having a dis-
played length 1, less than or equal to 1,, said first and
second string from the same group; and

second control means for alternatively only displaying
preselected portions of data string S,, whereby the user
1s simultaneously presented with two or more portions
of different data strings] said data display screen, said
display means operative in said rack mode in response
fo an input from the input device for actuating said
fetching means and for simultaneously displaying a
portion of at least one preselected field of a first string
S, within a first display area within a certain display
area of said display screen said certain display area
having a plurality of lines, and a portion of at least one
preselected field of a second string S, within a second
display area within said certain display area;

said display means ncluding means operative in said
rack mode for arranging said displayed portions of
said preselected fields of strings S, and S, in accor-
dance with a display format;

said display means operative in a first card mode in
response to an input from the input device for actuating
said fetching means and for only displaying expanded
portions of said string S, within said certain display
area said expanded portions comprising a plurality of
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at least one character from at least one of said fields of
said string S, said display means further including full
field display means operative in a second card mode of
said display means, responsive to an nput received
from said nput device, for displaying within said
certain display area all the characters of said one of
said fields from which a character was removed within
said certain display area while maintaining the display
of portions of other fields of said string S, displayed in
said first card mode with said displayed portions of
string S, displayed in the same positions as displayed
in said first card mode of display, whereby additional
characters of said string S, not displayed in said rack
mode are displayed in said first card mode, and addi-
fional characters of said string S, not displayed in said
first card mode are displayed in said second card mode;
and

means for switching between the card mode and rack
mode of said display means without changing said
display format for the rack mode display.

[21. The system of claim 20 wherein the strings S; and S,
include one or more data fields f; and further wherein the
data fields I, are truncated when displayed with the first
control means and not truncated when displayed with the
second control means.]

[22. The system of claim 20 wherein the preselected
portions of data string S, consists of fields f, through t, were
each ficld f; through f; has a name associated with it, the
system 1ncluding third control means for displaying at least
onc field f, of the truncated displayed fields in 1its full
preceded by the field name, the full field display occurring
sequentially with the name followed by each character of the
field moving across the display area from right to left in the
area allocated to the truncated field.}

23. The system of claim [22 wherein the preselected
portions of data string S; consists of fields f; through {1,
where each field t; through f; has a name associated with 1t,
and further wherein the third control means further includes
means to display the field {, 1n 1ts full text mode along with
its assoclated name when the preselected portions of string
S, are displayed by the second control means] 20 further
including expanded field display means for actuating said
fetching means and said display screen to display an
expanded form of some field [_in string S,.

24. In an interactive data entry computer system includ-
ing a data display screen for displaying data in horizontal
lines, an input device, a processor, and a storage device for
storing n independent strings of data elementis, said data
elements comprised of alphanumeric characters where n is
a positive integer greater than one, each said string S, of
length less than t characters where [ is a positive integer, k
IS a postiive integer less than or equal to n, each said string
S, having data fields |, where I is a positive integer less than
or equal to F, and F, the number of fields, is a positive integer
greater than or equal to two, said strings S, through S,
classified into groups, each said group having strings with
at least one similar field strings S, and S, having different
schemas associated with them, said schemas stored in said
storage device and used to specify formatting information

fields each of said fields in a specified position on said 6o JoF specifying the position of portions of said strings S, and

lines of said certain display area so that portions of at
least two of said plurality of fields can be displayed on
one line of said certain display area and jurther
wherein only one tnstance of each said portion of a field
is displayed within said certain display area in said first
card mode, wherein said display means includes means
operative in the first card mode of display for removing

65

S, individually for each said field, a display system com-
prising:
fetching means in communication with said processor and
said storage device for locating each stored string S,;
and,
display means operative in a first mode for displaying
said string S, in a first display area of length |, and said
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string S, tn a second display area of length I, in a
certain display area on said data display screen, said
first and second display areas each comprising a plu-
rality of lines, said display means responsive fo an
input from the input device for actuating said fetching

138

means for changing the width w, and while holding the
height h, constant in response therefo for automatically
adjusting only the display length of the fields of said
string S, by adjusting the displayed length D of at least

5 iwo of said preselected fields of said string S, so that at
means and displaying in said first display area of said least one alphanumeric character in each of said at
certain display area portions of a plurality of prese- least two preselected fields 1s displayed and so that
lected fields of said first string S, in accordance with some portion of all of said preselected fields of said
said schema associated therewith, said portions com- string S, continue to be displayed whereby a user is
prising portions of a plurality of fields each in a 1 presented with portions of a plurality of different data
specified position on said lines of the first display area strings the displayed length of whose fields increase or
so that a plurality of fields can be displayed on one line decrease conjointly.
of the first display area further wherein only one 26. In a process executed in a computer with a data
instance of each portion of a field is displayed within display screen and strings of alphanumeric characters
said certain display area and displaying within said 15 stored in one or more files, a method for displaying the
second display area of said certain display area por- strings tn an area of the data display screen allocated to the
tions of preselected fields of said second string S, in process for display, said allocated area containing a first
accordance with said schema associated therewith, display area comprised of a plurality of lines, each said
wherein said display means includes means for remov- string having a plurality of fields of alphanumeric
ing at least one character from one of said fields of said g characters, comprising the steps of
string S, said c‘izsp {ay means including full f e:ld dz.sp lay (a) fetching first and second strings from said one or more
means operative in a second mode of said display files;
means responsive to an input recetved from said tnput L _ _ .
device for displaying all the characters of said field (b) Szm‘ulmneously dzsg?laymg on the data display screen
from which said at least one character was removed on ;s portions of ap lur:alzry of P r:eselecred ﬁ EZng of the first
one of said lines within said certain display area while string ar a sp ecifl E‘Ei postiion on Sm’fd ines so that
maintaining the display of portions of other fields of portions of a p luﬁmlzty of fields are disp la).) ed on one
said string S, displayed in said first mode, with said %’me of the first disp l@) area, fu ﬁhe}j wl?erem only one
displayed portions of said string S, displayed in the instance of.each portion of a field is displayed within
same positions as displayed in said first mode. 0 said first display area of the allocated area and por-

tions of preselected fields of the second string within a
second display area within the allocated area wherein
at least one character is removed from one of said fields
of the first string to generate one of said portions of the
first string and,

25. In an interactive data entry computer system tnclud-
ing a data display screen having a certain length for
displaying data in horizontal lines, an input device, a
processor, and a storage device for storing n independent
strings of data elemenis comprised of alphanumeric char- 35

acters where n is a positive integer greater than two, each (c) -if’-’f response Lo Lnput fr om an input device displaying
said string S, of length less than t characters where 1 1s a wzrhm said allocarec? display area all of the char aCfE{?’ S
positive integer, k 1s a positive integer less than or equal to of SWd ﬁ?ld from Whld’l a character was ?‘E'mOVE?f:i while
n, each said string S, having data fields [, where I is a maintaining the display of at least some portions of
positive integer less than or equal to F, and F, the maximum 4 Sa-’:d_ fir A3 and‘ second _Sﬁ’ ing displayed in the same
number of fields, is a postiive integer greater than or equal positions as displayed in step (b). |

to two, said independent stings S, through S, classified into _27- In a process "ff’x’ff’C”{’ff’d na COmp}ifW "j’lm a @m
groups, each said group having stings with at least one display sereer capable of dz.%‘play;ng data in hor IZ(?HMZ lines
similar field, a display system comprising: and strings of alphanumeric characters stored in one or

more files, a method for displaying the strings in an area of
the data display screen allocated to the process for display,
said allocated area having a plurality of lines, each said
string having fields of alphanumeric characters, comprising
the steps of:

fetching means in communication with said processor and 45
said storage device for locating each said stored inde-
pendent string Sy;

display means for displaying said strings in a certain
display area on said data display screen, said certain

display area including a first display area of width w, 50 (a) fetching first and second strings from said one or more

characters and height h, characters within said data files;

display screen and a second display area of width w., (b) simultaneously displaying in a first rack display mode
characters and height h, characters within said data a portion of at least one field of the first string within
display screen, said display means responsive fo an a first display area of the allocated area and a portion
input from the input device for actuating said fetching 55 of at least one field of the second string within a second
means and said display screen for simultaneously dis- display area of the allocated area, the first and second
plaving on the data display screen portions of prese- display areas arranged according to a display format
lected fields of a first independent sting S, within said and within a rack display area of said allocated area;
first display area and portions of preselected fields of a (¢) in response (o a user input to the computer displaying
second itndependent string S, within said second dis- 60 expanded portions of the first string in a second card

play area wherein said display means removes at least
one character from said string S, to generate said
portions of said preselected fields of said string S,,
each of said portions of preselected fields of said string
S, having a displayed length D, whereby a user is
simultaneously presented with portions of two or more
different data strings; and,
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mode of display within the allocated area so that
additional characters of the first string not displayed in
the first display mode of step (b) are displayed said first
string displayed within a card display area of the
allocated area and comprising a portion of a plurality
of said fields of said first string each in a specified
position on saitd lines so that portions of a plurality of
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fields can be displaved on one line of the allocated area
wherein only one instance of each portion of a field is
displayed within said allocated area said portions
obtained by removing at least one character from one
of said fields of said portions displayed on one of said
lines;

(d) in response to input from an input device displaying
within said allocated area all the characters of said one
of said fields from which a character was removed
while maintaining the display of other portions of said
first string displayed in the same positiions as displayed
in step (c);

(e) in response to a user input to the computer switching
between the first and second modes of display.

28. In a process executed in a computer with a data
display screen capable of displaying data in horizontal lines
and strings of alphanumeric characters stored in one or
more files, a method for displaying the strings in an area of
the data display screen allocated to the process for display
said allocated area comprising a plurality of lines, each said

string having a plurality of fields of alphanumeric
characters, comprising the steps of.

(a) providing a separate schema for each of first and
second strings in said one or more files, said schemas
individually specifying formatiing information nclud-
ing the position to display portions of each said field of
the first and second Strings;

(b) fetching said first and second strings from said one or
more files;

(¢) displaying in said allocated area on said data display
screen portions of a plurality of preselected fields of the
first string in accordance with said schema assoctated
therewith, said portions comprising portions of a plu-
rality of said fields of said first string, each in a
specified position on said lines of a first display area of
the allocated area so that a plurality of portions of said
fields can be displayed on one line of the first display
area further wherein only one instance of each said
portion of a field is displayed within said allocated area
and removing at leas one character from a field of the
first string

(d) in response to input from an input device, displaying
all the characters of the field from which a character
was removed for display while maintaining the display
of other portions of said string, with said displayed
portions of said first string displayved in the same
positions as displayed in step (c); and,

(e) displaying portions of preselected fields of the second
string in a second display area of the allocated area in
accordance with the schema associated with the second
string.

29. In a process executed in a computer with a data
display screen and strings of alphanumeric characters
stored 1n one or more files, a method for displaying the
strings in an area of the data display screen allocated to the
process for display each said string having one or more
fields of alphanumeric characters, the data display screen
having a certain length, comprising the steps of:

(a) fetching first and second strings from said one or more

files;

(b) simultaneously displaying on the data display screen
portions of preselected fields of the first string within a
first display area of width w, characters by height h,
characters and portions of preselected fields of the
second string within a second display area of width w,
characters by height h, characters, and removing at
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least one character from the first string to generate said
portions of said preselected fields of said first string,
each of said portions of preselected fields of said first
string having a displayed length of D, characters, the
first and second display areas postiioned within the
area allocated to the process for display, whereby a
user is stmultaneously presented with portions of two or
more different data strings; and

(c) changing the width w, while holding the height h,
constant and in response thereto automatically only
adjusting the display length of the fields of the first
string by adjusting the displayed length D. of at least
iwo of said preselected fields of the first string so that
at least one character in each of said at least two
preselected fields is displayed and so that some portion
of all of said preselected fields of the first string
continue to be displayed whereby a user is presented
with portions of a plurality of different data strings the
displayed length of whose fields increase or decrease
conjointly.

30. In an interactive data entry computer system tnclud-
ing a data display screen, an input device, a processor, and
a storage device for storing n independent strings of data
elements comprised of alphanumeric characters where n is
a postitve nteger greater than one, each said string S,, of
length less than t characters where t is a posiiive integer, k
IS a positive integer less than or equal to n, each said string
S, having data fields . where I is a positive integer less than
or equal to F, and F, the maximum number of fields, is a
positive integer greater than or equal to three, said inde-
pendent strings S, though S classified into groups, a display
system comprising:

fetching means tn communication with said processor and
said storage device for locating each said stored inde-
pendent string S, ;

display means operative in a rack mode for displaying
said strings on said data display screen, said display
means operative in said rack mode in response to an
input from the input device for actuating said fetching
means and for simultaneously displaying a portion of at
least one preselected field of a first string S, within a
first display area within a certain display area of said
display screen and a portion of at least one preselected
field of a second string S, within a second display area
within said certain display area;

satd display means including means operative in said
rack mode for arranging said displayed portions of
said preselected fields of strings S, and S, in accor-
dance with a display format;

said display means operative in a card mode in response
fo an input from the input device for actuating said
fetching means and for displaying expanded portions of
said string S, within said certain display area so that
additional characters of string S, not displayed in said
rack mode are displayed; and wherein said rack mode
display comprises portions from at least 3 preselected
fields {_, I, and [_. and further wherein said display
means includes means for displaying some character of
field | on the same line as some character of field |,
and vertically aligned with some character of field |,
displayed on a different line from said some character
of field f;

means for individually controlling the size of said fields |,
1, and | when displayed in said certain display area in
said rack mode, wherein said size controlling means
changes the size of said each preselected field in
response to user input; and
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means for switching between the card mode and rack
mode of said display means without changing said
display format for the rack mode display.

31. In an interactive data entry computer system tnclud-
ing a data display screen for displaying data in horizontal
lines, an input device, a processor, and a storage device for
storing n independent strings of data elements comprised of
alphanumeric characters where n 1S a positive integer
greater than one, each said string S, of length less than t

5
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controlled by said display state means, said redisplay
means actuated when no said commands are pending
from said input device whereby said display screen is
updated after a series of commands to reflect a cumiui-
lative result of said commands.

35. The system of claim 1 further including means for
moving a content of one field f, to any other field |, within
data string S, whereby the stored data elements of the
storage device are modified to reflect the new contents in

characters where [ is a positive integer, k is a postiive tnteger - field f..

less than or equal to n, each said string S, having data fields
|, where 1 is a positive integer less than or equal to F, and
F, the number of fields, is a positive integer greater than or
equal to 3, said independent strings S, through S, classified
into groups, each group having strings with at least one
similar data field, a display system comprising.:
fetching means in communication with said storage
device for locating each said stored independent string
St
display means for displaying said strings in a certain
display area on said data display screen, said certain
display area including a first display area of length [,
characters less than t, and a second display area of
length |, characters less than or equal to [, said
display means in response to input form the input
device for actuating said feiching means and said
display screen for simultaneously displaying on the
data display screen portions of at least three prese-
lected fields |, I, and f_ of a first independent string S,
of a first group within said first display area so that
some character of field [ is displayed on the same line

as some character of field f, and vertically aligned with
some character of field | displayed on a different line
from said some character of field . and portions of
preselected fields of a second independent string S,
within said second display area wherein said display
means displays an incomplete portfion of string S,
further including means for controlling the visual dis-
play of said fields within each said independent string
as a single group, each said single group conirolled
individually, said controlling means in response to user
input to effect the display of said display fields of said
first string, effecting the display of all the fields within
said first string differently.

32. The system of claim 1, 2, 6, 7, 9, 12, 15, 18, 20, 23,
33, 35, 36, 24, 37, 41, 43, 44, 45, 47, 48, 25, 49, 51, 52, or
53 wherein said first and second strings are in the same
group.

33. The system of claim 2 wherein said string S, is in said
first group and further including means for moving said
string S, from said first group to said second group whereby
said string S, 1s reclassified into said second group.

34. The system of claim 1, 2, 6, 7, 12, 15, 18, 20, 23, 33,
35, 36, 24, 37,41, 43, 44, 45, 48, 25, 49, 51, 52, or 53 further
including:

displaying state means for specifving display variables

including a current string and a current group to be
displayed;

program means actuated by commands from said input

device for updating said display state means, said
program means including means responsive to said
commands for navigating to a different string in the
current group if said strings S, and S, are in the same
group and navigating to a different group if said strings
S, and S, are in different groups wherein said program
means updates said display state means; and
redisplay means for displaying on said display screen said
portions of preselected fields of strings S, and S, as
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36. The system of claim 20 further wherein the field [, is
displaved on a line of the data display screen and further
including means for changing the line on said display screen
on which field f, is displayed to a different line from the line
on which field |, was displayed.
37. The system of claim 24 wherein strings S, and S,
belong to different groups, string S, to a first group and
string S, to a second group and further including:
means for designating said first string S, in said first
group as a current string of said first group, and

means responsive to said input device for selecting said
second group whereby said portions of said preselected
fields of said string S, are displayed;

means responsive to said input device for preselecting

said first group and;

means for automatically preselecting and redisplaying

said portions of said preselected fields of the current
string S, of said first group when first group is prese-
lected.

38. The system of claim 1, 2, 6, 7, 9, 12, 15, 18, 20, 23,
33, 35, 36, 24, 37,43, 44, 45, 47, 48, 25, 49, 52 or 53 further
including expanded field display means for actuating said
fetching means and said display means for displaying an
expanded form of some field [, and further wherein said
expanded field display means is responsive to said tnput
device and further including means in response to the tnput
device for restoring the original display of field f..

39. The system of claim 38 wherein said expanded field
display means further includes means for scrolling a content
of said field | ..

40. The system of clatm 1, 6, 7, 9, 12, 15, 18, 20, 23, 35,
36, 24, 37, 41, 43, 44, 45, 47, 48, 25, 49, 51, 52 or 53
wherein said strings S, and S, are in different groups.

41. The system of claim 24 wherein the display means
includes means for expanding the area of display for a
portion of a field f, of string S, so that the expanded area
suppresses the display of another displayed portion of the
String ;.

42. The system of claim 24 wherein said strings S, and S,
are in the same group.

43. The system of claim 24 further including means
responsive to the input device for accepting display size
dimensions and using said display size dimensions for
causing shorter or longer portions of the fields of strings S,
and S, to be displayed within said certain display area.

44. The system of claim 24 wherein a portion of some
preselected field |. of string S, constitutes a sequence of at
least two characters which are noncontiguous in the field f,.

45. The system of claim 24 wherein field |, of string S, has
a name associated with it, said name stored in said storage
device, the system further including:

name display means operative in a first mode for display-
ing field f, without its said name within said certain
display area;

and in a second mode for retrieving from said storage
device said name and displaying said field [, with its
said name within said certain display area; and
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means responsive to said input device for switching
between said first and second modes of said name
display means.

46. The system of claim 40 wherein said string S, 1s in a
first group and further including means for moving said
string S, from said first group to a second group whereby
said string S, 1s reclassified into said second group.

47. The system of claim 24 further wherein.

the display means includes display state means for speci-

fving display variables including a current string and a
current group to be displayed;

program means actuated by commands from said input

device for updating said display state means, said
program means including means responsive to said
commands for navigating to a different string in the
current group if said strings S, and S, are in the same
group and navigating to a different group if said strings
S, and S, are in different groups wherein said program
means updates said display state means, and

the display state means further including redisplay means

for displaying on said display screen said portions of
preselected fields of strings S, and S, as controlled by
said display state means, said redisplay means actuated
when no commands are pending from said input device
whereby said display screen is updated after a series of
commands to reflect a cumulative result of said com-
mands.

48. The system of claim 24 further including means for
moving a content of one field [, to any other field f. within
string S, whereby the stored data elements in the storage
device are modified to reflect the new contents in field f..

49. The system of claim 24 further including means for
editing a field |, of string S, when said portions of said
preselected fields of string S, are displayed wherein said
means for editing includes means for visually displaying an
edited field within said certain display area as it is being
edited.

50. The system of claim 20 wherein the strings in each
group have at least one similar field.

51. The system of claim 20 wherein said expanded por-
lions comprise portions from a plurality of fields in addition
to said at least one preselected field of string S,.

52. The system of claim 24 including means for causing
said portions of said at least two preselected fields of said
string S, to be displayed at a first instance in time and said
portions of preselected fields of a said string S, displayed at
a second instance in time and in the same area that said
portions of said at least two preselected fields of said string
S, were displayed.

53. The system of claim 25 further wherein said means for
changing the length [, includes means for automatically
changing the length l, in response to a change in length [, .

54. The method of claim 26 wherein the first string is from
a first file of said one or more files and including the step of
fetching a third string from a second file and displaying
portions of preselected fields of the third string within a third
display area within the allocated display area simulta-
neously with the portions of the preselected fields of the first
and second strings, the third display area having a length
less than or equal to a length of the first display area.
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58. The method of claim 26 further including the steps of
responding to a single command entered into the computer
by a user and displaying additional portions of the first
string on said display screen, and thereafter restoring the
display of the prior portions of the first and second strings.

59. The method of claim 20 wherein the displayed por-
tions of said preselected fields of the first and second strings
occupy a portion of the data display screen and further
including the step of alternatively displayving said portions of
the first string on the data display screen while suppressing
the display of the second string upon a command entered
into the computer by a user.

60. The method of clatm 27 further including the step of
expanding an area of display for a portion of a field of the
first string so that the expanded area suppresses the display
of another portion of the first string.

601. The method of claim 29 further including the step of
automatically changing the length [, in response to a change
in length [,.

62. The method of claim 27 further including the steps of
enabling editing of either of the first and second strings
while in the first mode of display and redisplaying an edited
string n the first mode of display.

63. The method of claim 27 further including the steps of
enabling editing of the first string while in the second mode
of display, and redisplaying the edited first string in the
second mode of display.

04. The method according to claim 27 further wherein the
expanded portions of the first string displayed in the second
display mode are portions of at least three preselected fields
1., 1, and f_ of the first string so that some character of field
1_is displayed on the same horizontal line as some character
of field [, and vertically aligned with some character of field
1. displayed on a different line from said some character of
field |, and including the step of removing at least one
character from the first string to generate said expanded
portions of said preselected fields of string S .

65. The method according to claim 27 further wherein the
expanded portions of the first string displayed in the second
display mode are at least three fields | , [, and [ of the first
string so that some character of field [ . is displaved on the
same horizontal line as some character of field f, and
vertically aligned with some character of field f, displayed
on a different line from said some character of field | .

06. The method according to claim 27 further wherein
said first and second display areas are positioned on differ-
ent horizontal lines of the data display screen and further
including the step of displaying portions of each of a
plurality of additional strings on other horizontal lines of the
data display screen to fill the rack display area so that each
line in the rack display area displays a portion of a different
SITing.

67. The method according to claim 00 further including
the steps of enabling editing of either of the first and second
strings while in the first mode, and redisplaying an edited
string in the first mode of display.

08. The method according to claim 07 further wherein the
expanded portions of the first string displayed in the second
display mode are portions of at least three preselected fields
1.1, and [ of the first string so that some character of field

55. The method of claim 20 wherein said first and second 60 [_is displayed on the same horizontal line as some character

strings are in the same file.

56. The method of claim 20 further including the step of
enabling editing of the first or second strings while portions
of the first and second strings are displayed.

of field f, and vertically aligned with some character of field
1. displaved on a different line from said some character of
field [, and including the step of removing at least one
character from the first string to generate said expanded

57. The method of claim 26 further including the step of 65 portions of said preselected fields of said first string S .

preselecting and displaying portions of the first string in an
area of length greater than a length of the first display area.

69. The method according to claim 68 further including
the steps of enabling editing, within the card display area, of
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the first string while in the second mode, and redisplaying an
edited string in the second mode.

70. The method according to claim 69 wherein said rack
display area and said card display area occupy the same
area of the data display screen at different instances in time.

71. The method of claim 60 further including the step of
displaying at least portions of each of a plurality of fields of
each said first second and additional strings displayed in the
rack display area.

72. The method according to claim 71 further wherein the
expanded portions of the first string displayed in the second
display mode are portions of at least three preselected fields
1., 1, and [ . of the first string so that some character of field
I is displayed on the same horizontal line as some character
of field [, and vertically aligned with some character of field
1. displaved on a different line from said some character of
field [, and including the step of removing at least one
character from the first string to generate said expanded
portions of said preselected fields of said first string.

73. The method according to claim 72 further including
the steps of enabling editing of either of the first and second
strings while in the first mode, and redisplaying an edited
string in the first mode of display.

74. The method according to claim 73 further including 25
the steps of enabling editing, within the card display area, of
the first string while in the second mode, and redisplaying an

edited string in the second mode.
75. The method of claims 26, 54, 55, 56, 57, 58, 59, 27,

60, 28, 29, 61, 62, 63, 64, 65, 60, 67, 68, 69, 70, 71, 72, 73
or 74 further wherein said process is directed by execution
of a single computer program in the compuier.

76. The method of claim 75 further wherein said strings
are of variable length.

77. The method of claims 20, 54, 55, 56, 57, 58, 59, 27,
60, 28, 29, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73
or 74 further wherein said strings are of variable length.

78. The method of claim 75 further wherein said computer
program 1s a data base management program.

79. The system of claim 1, 2, 6, 7, 9, 12, 15, 18, 20, 23,
33, 35, 36, 24, 37, 41, 43, 44, 45, 47, 48, 25, 49, 52, or 53
further wherein the characters from some field [, of said
string S, are stimultaneously displayed on two or more lines
within said first display area of the data display screen.

80. The system of claim 1,12, 20 or 24 further wherein
said string S, includes information specifying a picture or
ideograph and said picture or ideograph is displayed within
said first display area on the data display screen.

81. The system of claim 1, 20, 41 or 31 further wherein
said computer system can fif inside an attache case and has
a display screen with limited display space smaller than the
standard personal computer display size of 24 by 80 char-
acters. o

82. The system of claim 1, 20, 24 or 52 wherein said
means for displaying displays a plurality of strings in one
group in said certain display area and further includes
means for scrolling to additional underplayed strings within
said one group.

83. The system of claim 1,12, 20 or 37 wherein the
displayed strings that are members of the group of which
string S, is a member are displayed on different lines within

said first display area.

84. The systems of claims 1, 20, 41 or 31 further including
means for highlighting the display of the preselected por-
tions of data string S;.
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85. The system of claim 1, 20, 24 or 52 wherein the

preselected portion of field . of string S, is a truncated
portion of field f.
86. The systems of claims 1,12, 20 or 37 wherein some

. portions of field |. are only displayed by one said display

means and not displayed by another said display means.

87. The system of claim 1, 20, 41 or 31 further including
means to change the width of said certain display area.

88. The system of claim 1, 20, 24 or 52 further including
means for individually controlling the size of said each
preselected field | in said first display area.

89. The systems of claims 24, 37, 41, 42, 43, 44, 45, 47,
48, 49, or 52 wherein said preselected portions of strings S,
and S, are not displayed simultaneously.

90. The systems of claims 1,12, 20 or 37 further including
program means operattve by a command from said input
device wherein said command executes the same function
but effects a different display within said certain display area
according to which of said display modes is operative.

91. The systems of claims 1, 20, 24 or 25 including a
schema wherein said schema controls the size of a plurality
of fields of said strings S, in a said group when displayed in
a said display mode.

92. The system of claims 1, 20, 41 or 31 further wherein
said display means includes means for receiving input
specifving said spectfied positions of said portions of said a
plurality of fields.

93. The system of claim 1, 6, 7, 9, 12, 13, 15, 18, 20, 23,
33, 36, 24, 37, 41, 43, 44, 45, 47, 48, 25, 49, 51, 52 or 53
wherein said input device is a data string input device, the
length of each string S, is variable, said display system is a
data retrieval system, and said data display screen is a data
entry display screen.

4. The system of claim 1, 20, 24 or 52 further wherein the
display width of at least one field of said string S, is
calculated so that a portion of all fields assigned for display
on some line within said first display area can be displayed
on said some line within said first display area.

95. The system of claim 1,12, 20 or 37 further wherein
each field f. of said string S, has a display length D,
assoctated with it and further including means for display-
ing some said field | within said first display area at a length
other than D, without changing D ..

96. The systems of claim 40 further wherein said first
display area where string S, is displayed does not overlap
said second display area where string S, 1s displayed.

97. The systems of claims 1,12, 20 or 37 further wherein
the user can search for a string containing spectfied text.

98. The system of claim 1, 20, 41 or 31 wherein each said
displayed string is presented to users as a piece of paper and
each said group as a assembly of pieces of paper and further
includes means to visually distinguish said displayed strings
from each other on said data display screen in a separate
visually distinct display area.

99, The system of claim 1, 20, 24 or 52 wherein said
system 1s a data base management system.

100. The system of claim 1,12, 20 or 37 further including
means to change the display width of some said field |, of
said string S, without changing the length [, of said first
display area in which said fields of said string S, are
displayed.
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101. The system of claim 1, 20, 41 or 31 further including 104. The system of claims 1, 20, 24 or 52 further wherein
ad{i’ﬁ@”@l SL¥ 5”35 from one ff?f said groups a_”d wherein sm:d each said fields [; of said string S, can contain enough
strings from said one of said groups are displayed on said characters so that said display means must remove at least

data display screen according to a regular spatial format.
102. The systems of claims 1, 20, 41 or 31 wherein said 5
one of said fields from which a character was removed is

displayed on said line on which said plurality of fields are
displayed. 105. The system of claim 98 wherein said strings pre-

103. The method of claims 26, 27, 62 or 64 further sented in said visually distinct display areas are presented as
wherein said one of said fields from which a character was 10 pieces of paper.

removed s displayed on said line on which said plurality of
fields are displayed. %k %k

one character from said field to display portions of said field
1. in said first display areas.
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