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This invention relates to applications accessed or

controlled by graphical user interfaces, GUIs. More

specifically, the invention relates to a region of a GUI to

which other icons may be dragged so that the application,

database, displayed information or other function

represented by the dragged icon returns to a prior state or

is extrapolated to a future state.

BACKGROUND OF THE INVENTION

Graphical user interfaces (GUIs) provide ways for users of

computers and other devices to effectively communicate with

a computer. In GUIs, available applications and data sets

are often represented by graphical images such as lcons and

windows which the user can directly manipulate and select,

rather than have to manually type a command to initiate a

program. Icons are on-screen symbols that simplify access

to a program, command, or dapa file and are usually

activated by moving a mouse-controlled cursor onto the icon

and pressing a button or key.

GUIs include graphical images on computer monitors. A

~computer window is a portion of the graphical image that

appears on the monitor and is dedicated to some specific

purpose. Windows allow the user to treat the graphical

images on the computer monitor like a desktop,where various

files can remain open simultaneously. The user can control

the size, shape, and position of the windows.
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‘rather than have to manually type a command to initiate a prog
are on-screen synbols that sinplify access to a progran e A
file and are usually activated by noving a nouse-contnpo hQﬂSM@ﬁT

i con and pressing a button or key. GU's include graphi -
conputer nonitors. A conputer wi ndow is2a portion of the=tFz I mage
t hat appears on the nonitor and is dedicated to sone specific purpose.
W ndows allow the user to treat the graphical images on the conputer
nmonitor |like a desktop where various files can remain open sinultaneously.
The user can ysu¥sr of ¢UTe 8EZen wolidPelikanto RXxARLAONEWCLiGEs Wi ndows.

appligations, data, and other parameters fbr different
periods of time. Currently this featuré is not part of a
standard GUI interface. However, by use of software that
manages various file versions, for example the IBM High
.hPerformance Optical File System (HPOFS) with a novel GUI
interface, access can now be gained to versions of
functions, applications, databases, displayed information,
files, gtc. HPOFS stores versions Sf files, such as
.databases and application outputs, on write-once (WORM)
optical media. A derivative of this file system could aléo
.be applied to Compact-Disk Recordable (CD-R) media, which is
also write once, Write-once media cannot be overwritten,
which makes it ideal for retaining unalterable versions of
files. Alternately, versions of files can be stored on any
other form of media, such as hard disk, magnetic or optical
tape, floppy disk, magneto-optical (MO), phase-change (PC),
CD-Erasable (CD-E), digital video/versatile disks (DBVD),

etc.

OBJECTS AND SUMMARY OF THE INVENTION

In view of the foregoing, it is an object of the present
invention ta provide an imprpved system and method for
retrieving prior versions of an application, database, or
other function. A target GUI becomes a front-end for

version storing software, such as HPOFS.

It is another object of this invention to provide an
improved system and method for extrapolating versions of

databases or other functions into the future. —_—
eet Has Been Replaced -
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Users of GQUIs often would |ike to exam ne functions, applications, data,
‘and ot her paraneters for different periods of tinme. Currently this feature
is not part of a standard GU interface. However, use of software that
manages various file versions, for exanple the I'B iy ptica
File System (HPOFS) with a novel QU interface, a ces§h§§§?EQ&gEEEE i ned to
- versions ‘of functions, applications, datébases di '
files, etc. HPOFS stores.versions.of files, such as databases and
.application outputs, on wite-once (WORM optical nedia. A derivative of -
“this file systemcould al so be applied to Conpact-Di sk Recordable (CD-R)
medi a; whi ch i ¥hEFS Angk PP@%@GE“W i2re- afidevad dim thamRnbivepdien ¥ i t t en,
whi ch makes it Jodgale &Itsaltgl Q&x}éﬂi‘L{lﬁfngmi’n%r $hRBS1 s, 1 ! es.

ed on any

Al ternately, vérsions es can be’s
applications, data, and other parameters for different, non-

current periods of time. A region of the graphical user
interface 1s dedicated to which other icons may be dragged
go that the application, database, or other function
represented by the dragged icon returns to a prior state or

is extrapolated to a future state.

The foregoing and other objects, features, and advantages of
the invention will be apparent from the following more
particular description of a preferred embodiment of the

invention, as illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 represents a computer system in which the present

invention is incorporated.

FIG. 2 is a flow chart of the steps of one algorithm of the
present invention for returning to a prior state an
application, database, displayed information, or other

function;

FIG. 3 is a flow chart of the steps of another algorithm of’
the present invention for extrapolating a database,

. information or other function into the future; and

FIG. 4 is represents a portion of a display screen in which

another embodiment of the present invention is incorporated.

This Sheet Has Been Rer
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other formof nedia, such as hard disk, magnetic or optical tape, floppy

di sk, magneto-optical (M), phase-change (PC), CD Erasable (CD-E), digital
vi deo/ versatile disks (DvVD], etc. =~ 3 SUMVARY OF THE | NVENTI ON Accordi ng
to one aspect of the present invention there is provided a nethod for
accessing a data file froma plurality of versions of the data file
residing on a storage device, conprising the steps: displaying on a nonitor
-a synbolic representation of the date file to be accessed; identifying the
plurality of versions of the data file by noving the synbolic

‘representation of data file to be accessed to a dedicated area of the
noni t or; '
: DETAILED DESCRIPTION OF THE INVENTION

The present invention is capable of running on any general
purpose computer system or computer controiled GUI (e.g.; a
television or virtual reality systep). A system in which
the present invention is incorporated is schematically
represented in the block diagram of FIG 1. A computer
system 100 comprises a central processing unit (CPU) 110, a
memory storage device 120 (such as a hard disk, tape or
optical drive, whether locally or networked/remétely
connected), a monitor or graphical interface 130, a keyboard
140 and.a selection device such as a mouse 150. In some
environments, the CPU 110 can be connected through a network
adaptor to a network (not shown). The mouse 150 is used to
move an on-screen cursor 160 to select GUI objects, such as
application icons 170, 172 and 174. An additional icon 180

serves as the virtual time tunnel (VTT) target icon.

The VIT icon 180 may have a distinct graphical
representation, such as an icon, or it may instead be a
dedicated region of the graphical user interface with no

distinguishing graphical characteristics.

In one embodiment, a user uses the cursor 160 in a known
manner to drag an icon 172 representing a database of, for
example, financial transactions, on top of the VIT icon 180.
The contents of the database from a selected prior period of
time, stored in the memory device 120, are accessed and
.displayed on the screen. Present data in the database are
not altered or'replaced by the earlier data; rather, the

user is allowed to examine older versions of the data
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selecting one of-the plurality of versions of the data file to be accessed;
‘and di splaying the selected version of the data file on the nonitor and if
t he. non-current version of the data is a future interpolation of current
data: selecting a future period of tinme to which the data is to be

extrapol ated; and di splaying the sel ect 8d extrapol ated data on the nonitor.
Accordi ng to another aspect of the present invention there is provided an
article of mafacture for use in a conputer system 'said conputer system
including a processing unit for accessing a data file froma plurality of
versions of twdtheuta cbnfwsingspliderydeha avishopeasentiedatzs, Gaaphizalicle of

manuf acture co a conput er -readahl e storage, nedi um tangi bly
enbodyi ng a pM§ "8{’%%'0 u‘é&é’@?ﬁ%‘f@%Bﬁp‘iﬁ’@FWﬁSﬂ"&cP?d’r??dV\/ﬁ?ch may cause

sai d processi Resialy HQfFé&Pe%HiEtétr%Eﬂ&Jed Shd A28k LRl aBed DN LOT 2
symbol i ¢ representation of the data file to be accessed; identifying the

plurality of videplayssfodémiduerent alisplayy novi ng the synbol I C
representation of the data file to be accessed to a dedicated area of the
noni t or;

. Referring now to the flow chart of FIG 2, if the cursor 160
directed by the moﬁse or other selection means 150 is placed
over a source icon, step 220, then step 230 determines
whether the source icon has actually been selected and

- dragged to the VIT icon 180. If it is determined, using -. .-
geometrical calculations known to those skilled ih the art,
that the source icon was dragged to the VIT icon 180, then
in step 240 a list of prior versions, sorted for example by
date, of the application, database, or other information
(hereinafter collectively referred to as the "function")
represented by the source icon 1s displayed.- Thé user
selects a deéired prior version in step 260 and the selected
function is then accessed and shown in a prior state in step

280.

In another embodimeﬂt, a.“looking glass-like" tool can be
used when the VIT 180 is moved to éhe source material to
temporarily turn a selected portion (or the entirety) of the
current version of a function into a prior version of the
function, when the tool is held over that portion of the
selected file.

Write-once (WORM) optical disks maintain previous versions
of files when using the IBM High Perfo;mance Optical File
System (HPOFS-WORM). When the memory device 120 includes a
WORM drive and media, the VIT icon 180 can be adapted for

use with the WORM storage media and assoclated
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_selecting one of the plurality of versions of the date file to be accessed
Yand displaying the selected version of the data file on the nonitor.
According to still another aspect of the present invention there is
provided in a conputer systemfor exam ning functions for different periods
of time, the conputer system having & CPU operable to execute functions and
a display nonitor, the inprovenent conprising:

REPLACEMENT SHEET 3a one or nore functions represented by correspondi ng
function icons displayed on the nonitor; a target region displayed on the

noni tor repy&sAth-Hbranyl £éttdlark| nﬁ(vﬁxéarmm bped@ar nedia fier uskaspl ayi ng a
non-current state of "a function; and a sel ection device for dragging a
sel ected onko gftosaithe wacsins ., porehanges A%¢ pegdpst to the

operating system as the data file is stored as a new version
each time it is saved to the writejonce optical media.)
Thus, the previous versions of each file are always
accessibie. The VIT icon 180 directs the system 100 to look
for the version of a file stored at a specified time or to
look for a specified i-th previous version of the desired
file as directed by the user; all stored under the same file

name.

The time period to look back to may be set by the system or
by application software using a stored user profile.
Alternatively, the user may interactively set the VIT's time
coordinates using a graphical representation, or data-entry
field, positioned in the graphical user interface,
preferably near the VIT 180. The graphical representation
may be a gauge, slider, dial, or other graphical controller.
For some functions, the desired version can be selected from
a”list of available (stored) prior versions, rather than

being selected by date.

aAssuming the current data to be version n, the VTIT icon 180
can be used to look at version n-i (where the "flashback“
index, i, is user selectable). Alternately, the flashback
index i can be a time (including date) entered by the user
to retrieve a version filed at the specified time. The VIT
software can review the filing time of previous versions and
display the version with the filing time closest to the
selected time. The VIT settings may be also be
automatically determined by VIT software based on a ﬁser's

past usage so that more likely settings are the default when
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gegion on the nonitor, wherein the virtual tinme transport algorithmis
executed by the CPU such that: if the non-current state of the sel ected
function is a prior state, the virtual tine transport algorithmdisplays a
prior version of the selected function; and if the non-current state of the
sel ected function is a future state, the’virtual tine transport algorithm
di spl ays an extrapol ated state of the selected function. According to stil
anot her aspect of the present invention there is provided a conmputer system
for accessing a damfile froma plurality of versions of the data file, the
ver si ons resi di mpesndrags or pyrtidalaz eicopoapriiopi nf:the YTEplceop 480een for
di splaying information, said display screen further having a target region;
an.input device for selecting and/ or noving information displayed within
the display scfeqiilapé appReoftedl BEat/tht ssRhedidventen dissptRy screen and
the input device, said processing unit identifying the plurality of
versi ons of thtowmod the FTHnicdne 180 s(irapneafeghe alternate
embodiments described here) may be incorporated into an
~ application toolbar, or may be globally integrated into a

graphical operating system.

In addition to the VIT icon 180, a clock/calendar icon, a
slider control, or other similar graphic time element can be
included which can be manipulated by the user frém within
the VIT to allow the user to scan forward and backwards in

time while looking at a data graph or other data display.

In another aspect of the invention,;the VIT function can
extend data or the contents of a file into the future by
extrapolating data or contents from past'and current
vefsions. If the current version is n, then a future
version, n+i, would be i extrapolations of previous activity
(1 being a "flashforward" index). Fractal art, digital
servo systems, pfedictor-corrector solutions of differential
equations, and the lterative solutions of two-point boundary
value problems afe some of many examples of applicaﬁions for
which.such extrapolations can bé useful. Additionally, many
spreadsheets and financial programs currently in use already
include the capability to make future predictions. The VIT

provides an intuitive way to view and manipulate this data.

Extrapolation may be based on a linear or a parabolic
determination of the rate of change. With reference to a
first-order Taylor series, the following finite-difference

equations are defined. A linear rate-of-change
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_after said input device noves a synbolic representation of the data file

*into the target region of said display screen, wherein said i nput device
then selects one of the plurality of versions of the data file identified
by the processing unit, and said processing unit then causes the selected
version of the data file to be displaygd on said display screen. The
foregoing object will be apparent fromthe description of a preferred
enbodi ment of the invention, as illustrated in the acconpanyi ng draw ngs.
3b BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 represents a conmputer systemin
whi ch the preserdpolavedt itonfiuturieneiearat &k spr&rdsheies datidbemechart of the
steps-of one al gorithm of the

information having consistent time intervals (such as those
presented by stock ahd commodity prices) is shown in eqn.(1l)
and a parabolic rate-of-change extrapolation to future time

n+l is shown in eén.(z).

F(n+l) = 2*F(n) - F(n-1) (1)

5%F(n) - 4*F(n-1) + F(n-2)

F(n+1) (2)

2
If the time intervals are not consistent, eqns.(3 and 4) are
applicable for linear and parabolic rates of changes, .
respectively, where the varying time intervals are
represented by t(i). 1In eqns.(1-4); the variable F
represents each numerical cell of a spreadsheet; F(n+l)
represents the next future value; F(n), the current value;
F(n-1), the immediate previous value; and F(n-2), the next. .
previous value. Time interval t(n+l) is the length of time
between F(n+l) and F(n); t(n), the time between F(n) and
F(n-1); and t(n-1), the time between F(n-1) and F(n-2).
Extrapolations to future values beyond n+l caii,” 6f ‘course, -
also be made by making appropriate modifications to any of
these equations.

F(n) - F(n-1)

F(n+l) = F(n) + —— * t(n+l) ' (3)
) t(n) :
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Jresent i nvention for returning to a prior state an application database,
dlsplayed I nformation, or other functions FIG 3 is a flow chart of the
steps of anot her algorlthn1of the present invention for extrapolating a

dat abase, information or other function _into the future; and FIG 4 is
represents a portion of a display screenf in which another enbodi nent of the
present invention is.incorporated. 4 DETAI LED DESCRI PTI ON OF THE

| N\VENTI ON The present invention is capable of running on any general

pur pose conputer systemor conputer controlled GJ (e.g., a

F(n) - F(n-1)

F(n+l) = F(n) + * t(n+l)
t(n)
F(n) - F(n-2) ' F(n-1) - F(n-2)
+ * t(n+l) + * t(n+l)
t(n) + t(n-1) t(n-1)

(4)

: Alternatives to extrapolation eqﬂs.(1-4).éxist. For
example, truncated Fourier Series of spreadsheet data could
be performed, cell by cell, as a function of time in order
to identify cycliéity of the data, thus predicting the
future value of each ﬁumerical cell in the sprea&sheet based
on its prior hiétory an& current value. A neural network
could be taught the past i activities and then be used to

extrapolate to a user-selected future time.

Use of eqns.(1-4) or other means of exérapolat;on is
described with reference to the flow chart of fIG 3. If the
cursor 160 is placed over a source icon, step 320, then step
330 determines whether the icon has been selected and
dragged to the VIT icon 180. If so, then in step 340 a list
of extrapolating functions or future periods is displayed,
one of which is selected in step 360 and the applicakion,
database, or.other function represented by the source is

extrapolated into the future and displayed in step 580.

FI1G. 4; a representation of a portion of the monitor 130,
illustrates another form of a VIT icon implemented as a
window 410. The upper portion 420 of the window 410
comprises a '"viewscreen'" in which data or information 430 to
be manipulated in time is viewed. The lower part 440 of the
window 410 comprises a "control" area. An icon 450 - '

representing the data or information to be analyzed may be
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television or virtual reality system. A systemin which the present
Yinvention is incorporated is schematically represented in the bl ock di agram
of -FIG-1. A conputer system 100 conprises a central processing unit (CPU)
110, a nenory storage device 120 (such as a hard disk, tape or optical
drive, whether locally or networked/reAdBtely connected), a nonitor or

. graphical interface 130, a keyboard 140 and a sel ection device such as a
-mouse 150. In sone environnents, the CPU 110 can be connected through a
networ k adaptor to a network (not shown). The nouse 150 is used to nove an
"on-screen curdmppddOinty $beemintChl adpacéd®., Auphimazyapdtreat 46, gncons 170,

172 and 174. An a tioonal icon 180 serves as the virtual tinme tunnel (VTT)
target icon, %%*?lcéﬁeiﬁrﬁﬁ*ﬁs nearazd haskyards &impHvemeRenr esent at i on,

such as an i Cvﬂﬂ.:choﬁaﬁ b RYri B bR2E NGedr or nonlinear scale and
displayed in a window 465. A pop-up control panel 470 may
be provided to modify other settings, such as time scale and
graphing opﬁions. It will be appreciated that other methods
of control and selection may be used. For example, the past
version number, date or flashforward index i can be entered

directly.

.The time-varying data may be presented in the viewscreen 410
in several ways. In one embodiment, the data is presented
as a "movie" or "slideshow", with the passage of time into
the past or future represented graphically in the control
area 440. Thg user can control the speed and direction of
the presentation, as well as pause the presentation to

~ examine any particular frame using standard

play/pause/forward/réverse’graphical icons 480.

In still another embodiment, the viewscreen represents a
tunnel in perspective in which time is represented along the
length of the.tunnel. Snapshots of data to be represented
are visible in panels along the walls of the tunnel,
analogous to paintings hanging in a long hallway. The user
can control apparent motién back and forth through the
tunnel, and can stop and click on any panel to view it in
detail. The relative time may be represented by wall color,
perhaps green for current .time, red for future time, and
grey for the bast (with color intensity varying with
distance from thé present). Different walls of thé tunnel
may be used to represent various aspects of the data

presented. For instance, the right wall could be the



>

dedi cated region of the graphical user interface with no distinguishing
‘graphlcal characteristics. In one enbodi nent, a user uses the cursor 160 in
a known manner to drag an icon 172 representlng a dat abase of, for exanple,
financial transactions, on top of the VIT icon-18Q._ The contents of the

dat abase froma selected prior periodiof tinme,| e p.rn ry device

120, are accessed and di splayed on the screen. Pres%%@iﬂg BEEN fle” dat abase
are not altered or replaced by the earlier dat useff is

al l owed-to exam ne ol der versions of the data 5 wi t hout confUsSing ol der

. data with pegsfstic ¢8héumed Bpluecdhdex, the left wall could be the
current value of a 1995 dollar; and the far wall (eﬁd of the
tunnel) could be used to plot the value of a parameter of
particular interest, such as total net worth. Travel
through the tunnel may be manually or automatically
controlled. At a slow time speed, the side graphs appear to
be rolling by and the user may stop and "look" at any time.
Alternatively, only the "walls" can be made to appear to
move and change colof to indicate the passage of time while
the graphs or other data remain stationary and update in
place. Each graph would have a line or other indication of'
the original value (at time 0) for comparison and perhaps a

setpoint/time-travel breakpoint.

While the invention has been particularly shown and
described with reference to preferred embodiments_thereof,
it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the

invention.

What is claimed is:

Tms Sheet Has Been Re;i i
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ineth_ods, such as shading or coloring, may be used to visually differentiate
“retrieved and/or extrapol ated displays fromcurrent displays. Referring now
to the flow chart of FIG 2, if the cursor 160 directed by t he
ot-her -sel ecti aced over a source i ,
230 determ neQMﬁmnﬂﬁuﬂam' ce |con has actual |
dragged to the MTE | ¢on®189 it isl¥eternined, ul
cal cul ations known to those skilled in the art, t ha € source i con was
dragged to the VIT icon 180, then in-step 240 a list of prior versions,

~sorted for exanple by date, of the application, database, or other
i nf or mat i on ¥-her i metihodr £ew|aceessing JatemerPELRY 67a §49529% unct i on”)

‘represented (%(Iitﬁhe ‘§°m¥’fggi%8'ﬂeléte? ;Spkayed. The user selects a desi red
e _

prior versio 6t % fhe sel ect ed
displaying on a monitor a representation of data to be

accessed;
indicating that a non-current version of the data is to
be displayed;
if the non-current version of the data is a prior
~ version:
_ selecting one of several prior versions of the
data to be displayed; and
displaying the selected prior version of the data
on the monitor; and
if the non-current version of the data is a future
interpolation of current data:
selecting a future period of time to which the
data is to be extrapolated; and '
displaying the selected extrapolated data on the

monitor.

2. The method of Claim 1, wherein said step of indicating
that a non;current version of the data 15 to be displayed
comprises the steps of: |

dragging a function icon representing the data to be
displayed to a dedicated area of the monitor; and

dropping the function icon in the dedicated area.

. 3. The method of Claim 2, wherein the dedicated area is a
virtual time tunnel icon and said step of dropping comprises
the step of dropping the function icon onto the virtual time

tunnel icon.

Sheet Has Been Replaced
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function is then accessed and shown in a prior state in step 280. In

“anot her enbodi oki ng gl ass-1ike" tool can be used when the VIT
180 is nmoved to the so terial to tenmporarily turn a selected portion
(cor the entlr m&‘ mg ent version of a functiQn _into a prior version
of the funct| tool is held over that - ‘por] ECctrd
file. Wite-once® ( optlcal di skq3mai ntai n previ EQ V§H%§F§ §E¢E i J[es
when using the IBM ngh Performance Optical File Sy =S en
the nenory device 120 includes a WORM dri ve and nedi a, the VIT icon 180 can
‘be adapted for use with the WORM storage nedi a and associ at ed

4, The method of Claim 1, wherein said step of selecting

p-d

W

one of several prior versions includes the step of

displaying a list of the several versions.

5. The metyod of Claim 1, wherein:

said step of selecting one of Several prior versions
comprises the step of entering a date and/or time; and

said step of displaying_comprises the step of
displaying a prior versipn_having a storage date and/or time

closest to the entered date and/or time.

6. The method of Claim 1, wherein:
sald step of selecting one of several prior versions
comprises the step of entering a flashbaqk index i; and
sald step of displaying comprises the step of
displaying a prior version n-i, where n represents the

current version of the data.

7. The method of Claim 1, wherein:

sald step of indicating comprises the step of dragging
a virtual time tunnel icon to a function icon represehting
the data to be displayed; and |

sald step of selecting one of several prior versions
comprises the step of automatically selecting a version n-i,
where n represents the current version of the data and i
represents a flashback index. _
\_—_

Thxs Sheet Ha
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6 versi on- storing software. (When WORM opti cal media is used to store the
"verS|ons an to the operating systemas the data fileis

stored as a new ver tlne it is saved to th e_aptica
nedi.a:) Thus \mmgl“‘ﬁmgm rsions of each file ar THH!%HEE?F@Q%E g. The
VTT icon 180 system 100 &6 | ook for th ver siREPLAlCED fi11e
stored at -a specified time or to | ook for a specifi SHS—W-8r Si 0N

of the desired file as directed by the user, all stored under the same file
name. The tine period to | ook back to may be set by the system or by
appl i cati orBsof rharnethodnef £lstwrkdwheseinprofile. Alternatively, the user
may interacti Velsgicfestteiahgf \{Ix-t-lc;icaéing comprises the step of dragging
a virtual time tunnel icon to data displayed on the monitor;
sald step of selecting one of several prior versions
comprises the step of automatically selecting a version n-i,
wﬁere n represents the current vgrsion of the data and i_
répresents a flashback index; and
sald step of displaying comprises the step of

displaying the prior version .n-i.

9. The method of Claim 1, wherein saild step of selecting &
future.period compriseé the steps of:

entering a date and/or time;

extrapolating current data forward to the entered date
and/or time; and

displaying the extrapolated data.

10. The method of Claim 1, wherein said step of selecting a
future period compriées the steps bf:

entering a flashforward index i;

extrapolating current data forward -to n+i, where n_is
the current version of ﬁhe data; énd

displaying the extrapolated data.

11. The method of Claim 1, wherein:

said step of indicating comprises the step of dragéing
a virtual time tunnel icon to a function icon representing
the data to be displayed; and

said step of selecting a future period of time

comprises the step of automatically selecting a version n+i,-

where n represents the current version of the data and i

represents a flashforward index. TmSShﬂﬁPhsBemlRTi
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€oordi nates using a graphical representation, or data-entry flel d
positioned in-t raphlca user interface, preferably -
The graphi cal may be a gauge, slider, d|\arbis@HEET AS BEEN
graphical ¢ “ﬁmm e funct|g$1 the desired {lersi CRERLACER
selected fr of Svail abl e (stdred) prior versi T atner tnan
bei ng sel ect ed by date. Assum ng the current data to be version n, the VIT

icon 180 can be used to | ook at version n-i (where the "flashback"” index,
i, Is user selectable). Alternately, the flashhack index I can be a'tine

(including ddfte) A HAGFEN TP eAR RRSEF™ FIIEPIRE & SERUEBR filed at the

speci fied tig@giblPen¥ddy SR bWFSgreaNof q\ﬁ's@fﬁéﬂ%nf btdgio elb&FLaAM1 ePT €Vi OUS
ver si ons and d| splay the version with the filing tine closest to the

sel ected tirhy thhecofpRteettio agsesmyaba :@loscd@rb on a storage device,

the program comprising the instruction steps of:
aisplaying on a monitor a representation of data to be
accessed;
. indicating that a non-current version of the data is to
be displaved;
if the non-current version of the data is a prior
version:
selecting. one of several pribr vgrsions of the
data to be displayed; aﬁd | ‘
displaying the selected prior version of the data
on the monitor; and
if the non-current version of the data is a future
interpolation of current data:
selécting a future period of time to which the
data is to be extrapolated; and
Qisplaying the selected extrapolated data on the

monitor.

13. The program of Claim 12, wherein said instruction step
of indicating that a non-current version of the data 1§ to
be displayed comprises the steps of:

dragging a function icon representing the data to be
displayed to a dedicated area of the monitor; and

dropping the function icon in the dedicated area.

14. The program of Claim 13, wherein the dedicated area_is
a virtual time tunnel icon and said instruction step of

dropping comprises the instruction step of dropping the

function icon onto the wvirtual time tunnel icon.
This Sheet Has Been Replaced
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automatically determ ned by VIT software based on a user's past usage soO

“that nmore likely settings are the default when - 7 a user drags a

particul ar—icon-on top of the VIT icon 180. It will be appreciated that the
esent invention n the formof the VIT icon 180 (or one of the al ternate

pre

enbodi ment s“MHMtﬂHU'H H" may be iggorporated into an R

t ool bar, %M | nt egrated into a gr g system
In addition to the VIT icon 180, a cl ock/cal enda Tb‘l?n

or other simlar graphic tine elenment can be incly :

mani pul ated by the user fromwthin

15, The program of Claim 12, wherein said instruction step
of selecting one of several prior versions includes the
instruction step of displaying a list of the several

versions.

16. The program of Claim 12, wherein:

sald instruction step of selecting one of several prior
veréions comprises the instru&tion step of entéring a date
and/or time; and

said instruction step of displaying comprises the
instruction step of displaying a prior version having a
storage date and/or time closest to the entered date and/or

time.

17. The program of Claim 12,'wherein:

said instruction step of selecting one of several prior
versions comprises the instruction step of entering a .
flashback index i; and

said instruction step of displaying comprises the
instruction step of displaying a prior version n-i, where n

represents the current version of the data.

18. The program of Claim 12, wherein:
sald instruction step of indicating comprises the
instruction step of dragging a virtual time tunnel icon to a
function icon representing the data to be displayed; and
said instruction step of selecting one of several prior
versions comprises thé instruction step of automatically
selecting a version n-i, where n represents the currént

version of the data and i represents a flashback index.
heet Has:Been Re‘laced
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.fhe VIT to allow the user to scan forward and backwa
| ooki ng at_a dng_nggn_9L~9%Qer data display. In a
i nvention, the VIT function can extend data or the ¢
the future Hmﬂtmu u jiNgijdat a or contents from paStang [
versions. | _ ﬂm m”“m5| onis n, then a future versi
i extrapol ations df Prewious activity? (i being a "flashforward" index).
Fractal art, digital servo systens, predictor-corrector solutions of
differential equations, and the iterative solutions of two-point boundary
val ue problens are sone of many exanples of applications for which such
extrapol at ildns The preguoaefof]l claaddiiR| osredeyn: many spreadsheets and financi al

prograns current I%lri n use - al ready include the capabili té to make future

predi ctions. ThBRArENgEERAtAR shPP Af LiNdigatiRg cPBPXASSK SR nani pul ate this

dat a. instruction step of dragging a virtual time tunnel icon to

data displayed on the monitor;
said instruction step of selecting one of several prior
versions comprises the instruction step of automaticﬁlly |
selecting a version n-i, where n représents.the current
" version of the data and i represents a flashback index; and
said insfruction step of displaying comprises the
instruction step of displaying the prior version n-i.

20. The program of Claim 12, wherein said instruction step
of selecting a future period comprises the instruction steps
. of:
entering a date and/or time;
extrapolating current data forwafd to the entered date
and/or time; and '

displaying the extrapolated data.

21. The program of Claim 12, wherein said instruction step
of selecting-a future period comprises the instruction steps
of:

entering a flashforward.indéx i;

extrapolating current data forward to n+i, where n is
the current version of the data; and

displaying the extrapolated data.

This Sheet Has Been Repla
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,Extrapolation may be based on a linear or a parabolic determ nation of the
rate of ch Wth reference to a first-order Taylor series, the
follow ng. flnlte di fference equations are defined. A linear rate-of-change

vyl 111 SI%EQL 2% those pr eSta;;:: ' ” e
9

comodity prlces) i's 8hotwwn i n eqn. (1) and a parabol i q
extrapolation.-to future time n+tl is shown in eqn.(2),
F(n-1) (1) 5*F(n) - 4*F(n-T) + F(n-2)

22, The program of Claim 12, wherein:

said instruction step of indicating comprises the
1nstruqtion step of dragging a virtual time tunnel icon to a
function icon representing the data to be displayed; and

said instruction step of selecting a future period of
time comprises the instruction step of automatically
selecting a version n+i, where n.represents the current

version of the data and i represents a flashforward index.

— _—
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_F(n+l) = ' (2) 2 1f the tine
intervals are not constistent, eqns.(3 and 4) are-applicable for linear and

paraboI|C'r’fés of ch ~ respectively, wher ynterval s
are repres ““\m mmn eqns. (1-4), the valr THIS SHEET 4T BEENt s each
nuneri cal scaasheet; F(n+ly represents .t BEPRAKEDT ut urfe val ue;

F(n), the currént val ue; F(n-1), the i medi ate previous valrue, and F(n-2),
the next previous value. Tine interval t(n+l) is the length of tine between
F(n+l) and F(n); t(n), the time between F(n) and F(n-1); and t(n-1), the
time between, E(“ﬁn) a Wholit 0z %stﬁastfépgkmma EShdtdbHE ezatal ues beyond n+l

can, of course I ng appropriate nodifications to any of
these equatldnSferent periods of time, the computer system having a CPU

operable to execute functions and a display monitor, the
improvement comprising:

one or more functions represented by corresponding

: _functioh icons displayed on the monitor;

a target region displayed oﬂ the monitor representing a
virtual time transport algorithm for displaying a non-
current.state of a function; and

a selection device for dragging a selected one of said
function icons to said target region on the monitor, wherein
;he virtual.time transport algorithm is executed by the CPU
sﬁch that: |

if the non-current state of the selected function
is a.prior state, the virtual time transport algorithm
displays a prior version of the selected function; and

if the non-current state of the selected function
is a future state, the virtual time transport algorithm

displays an extrapolated state of the selected function.

24. The computer system of Claim 23, wherein said ta#get

region comprises a virtual time transport icon.

25. The computer system of Claim 23, wherein said target

region comprises a dedicated area of the monitor.

26. The computer system of Claim 23, further comprising a
set of controls diéplayed on the monitor to enable a user to
select which of several prior states of the selected '

function to be displayed on the monitor.

is Sheet Has Been RTlau.d
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B(n) - F(n-1) F(n+l) = F(nj + s t(n+l)

(3) t(n) ~ 9 F(n) - F(n-1) F(n+l) = F(n) + . *t(n+l) t(n)
~F(n) - F(ll,2\ F(n-1) - F(n-2) + ‘ *t(n+l) + -
ot ( n+|I ?h+t(-n-1) t(n-1) (4) Al'ternatives to

t t i . F e
extrapol at |} “;f fﬂl[ﬂl”ﬂlﬂ | || (S THIS SHEET HAS BegN |
M s * : REPLACED
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27. The computer system of Claim 26, further comprising a

storage device on which prior versions of functions are

~stored.

28. The computer system of Claim 23, further comprising a
set of controls displayed on the monitor to enable a user to
select which of several extrapolated states of the selected

function to be displayed on the monitor.

— _____._.___._.__.___‘l
Sheet Has Been RTlaced i
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-“exanple, truncated Fourier Series of spreadsheet data coul d be perforned,
cell by cell, as a function of ting in.order to identify cyclicity of the
data, thus predicting the future value of each nunmerical cell in the
spreadsheet based on its prior history and current val ue. A neural network
could be taught the past i activities and then be used to extrapolate to a
user-sel ected future tinme. Use of eqns.(1-4) or other neans of
extrapolation is described with referede to the flow chart of FIG 3.

ot eri nes B kSRR BRSNS dEER @Wﬁ%ﬁygﬁe&ﬁ@%  con

180. éﬁ %ln step 340 a list of extrapolating functions or future
perlods [ ﬁT one of which is selected in step 360 and the

appl i cation, o RBRRG0R berMhiliisefs 18 CohPthidn k&Rt Sndionk MRk
data, and other parameters for different periods of time. A region (180) of the graphical
user interface (130) is provided to which other icons (170, 172, 174) may be dragged so
that the function represented by the dragged icon (170, 172, 174) returns to a prior state
or is extrapolated to a future state. By storing the previous m versions of a file,
application, database, etc., where m is user selectable, the user can review prfor versions
of that file, application, or database without explicitly having to track those versions.
The graphical nature of the present invention provides a significantly more intuitive way
to manipulate the time.
Fig. 1



,exﬁrapolated into the future and displayed in step 380. FIG 4, a

~tepresentation of a portion of the nonitor 130, -illustrates another form of
a VIT icon-i.nplenmented as a wi ndow 410. .The upper portion 420 of the w ndow
410 conprises a "viewscreen" in which data or information 430 to be
mani pul ated in time is viewed. The |ower part 440 of the w ndow 410
conprises a "control" area. An icon 450 representing the data or
informati on to be anal yzed may be CLANS 1. A nethod for accessing a
data file froma plurality of version%d%f the data file residing on a
storage device, conprising the steps: di“splaying on a nonitor a synbolic
representation of the date file to be accessed;

130~

110
N\
140
558 =
AR




3. _
_ddentifying the plurality of versions of the data file by noving the
vsynbolic representation of data file to be accessed to a dedicated area of
the nonitor; selecting one of the plurality of versions of the data file to
be accessed; and displaying the selected version of the data file on the
monitor and if the non-current version of the data is a future
interpol ation of current data: selecting a future period of tinme to which
the data is to be extrapol ated; and di splaying the sel ected extrapol at ed
data on the nonitor. 2. The nethod of claim1, wherein said step of
indicating that a non-current version of the data is to be displayed
conprises the steps of: dragging a fgzgtion icon representing - the data to
be displayed to a dedicated area of nonitor; and dropping the function
icon in the dedicated area. 3. The nethod of claim 2, wherein the
dedi cated area conprises a virtual time tunnel icon and said identifying
step conprises noving the synbolic representation onto the virtual tine
tunnel icon.

- FIG. 2
)
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:ﬁf The nethod of claim1, wherein said selecting step includes displaying
“a list of the plurality of versions of the data file. 5. The net hod of
claim1l, wherein: said selecting step conprises entering a date and/or
time; and said displaying step conprises -displaying a version of the data
file having a storage date and/or time closest to the entered date and/or
tinme. 6. The nethod of claiml1, wherein: said selecting step conprises

entering a flashback index i; and 13 said displaying step conprises

di spl.aying a prior versjion n-i of éﬁé data file, where n represents the

current version of the data file. 7. The nethod of claim1, wherein:
10 FIG. 4

| ~430 420

440

470"

=/

450
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sal d |dent|fy| ng step conprises noving a Vv, rtdEPMGEAEMhrSHEHI‘SW $G t hq
synbolic representation of the data file t Meam;&meql'. vl ... tdl'ipagdmt'hod of
claim7, wherein: said selecting step conpy iB€iaimg$)onaipugeal l%/t(sghg&i;mg a
version n-i-.of the data file, where n repr SEMrawin@@;%c% @t___y@&,ggém._gf t he
data file and.i represents a previously ent 1 @bsfrhashb NJgX pa Eegld d

ri or version n I of tl?e ata :

di spl ayi ng step conprises displaying the

file. 9. The met hod of claim 1, wherein|s N\ futufe
e nﬁﬁr&(;é] ;-ﬂﬂcdﬁapni atihg

current datcalrfrenm/acrqhstuuerhleriemt ghedxdaﬁhe bt/ @all icemldapeé thespl ayi ng the

period conprises the steps of: entering a

extrapol ated dat a. net hod of claim11, wherein said step of
sel ecting aufrl’ffeﬁge i 85 ?:Jrﬁ?ﬁl dallatie and ghe &ar valdef e of £hashf or ward
i ndex i; tunnel) could be used to plot the value of a parameter of

particular-interest, such as total net worth. Travel
through the tunnel may be manually or automatically
controlled. At a slow time speed, the side graphs appear to
be rolling by and the ugér may stop and "look" at any time.
Alternatively, only thé "walls" can be made to appear to
mer and change color to indicate the passage of time while
the graphs or other data remain stationary and update in
place. Each graph would have a line or other indication of
the original value (at time 0) for comparison and perhaps a

setpoint/time-travel breakpoint.

While the invention has been particularly shown and
described with reference to preferred embodiments thereof,
it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the

invention.
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‘extrapol ating current data forward to n+i, where n is the current_version
of the data, and displaying the extrapol at ed dawh!/‘the/wemf claim
1, wherein: said step of indicating conprises t step of \“?

virtual tinme tunnel icon to a function icon repr m“ to be

di spl ayed; and said step of selecting a future pas\ mscohprr ses the
step of automatically selecting a versjgpn n+i,  where A represents t he
current version of the data and i represents a flashforward i ndex. =~ 14

12. An arti chbabofisneraifmagtigze for use in a conputer system said conputer
systemincluding a processing unit for accessing a data file froma

plurality Oflverﬂ ﬂgts.h@ci #3€accessing data recorded on a storage

' device, comprising the steps of:
displaying on a monitor a representation of data to be
accessed;
indicatiné-;péﬂ a non-current version of the data is to
be displayed; h
if the non-current version of the data is a prior
version:
selecting one of several prior versions of the
data to be displayed; and _
displaying the selected prior version of the data
on the monitqr; and
if the non-current version of the data is a fﬁture
interpolation of current data: o
selecting a future period of time to which the
data is to be extrapolated; and

displayiﬁg the selected extrapolated data on the

monitor.

2. The method of Claim 1, wherein said step of indicating
that a non-current version of the data 1s to be displayed

comprises the steps of:
dragging a function icon representing the data to be
displayed to a dedicated area of the monitor; and

dropping the function icon in the dedicated area.

3. The method of Claim 2, wherein the dedicated area is a
virtual time tunnel icon and said step of dropping comprises

the step of dropping the function icon onto the virtual time

REPLACEMENT SHEET
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data file residing on a storage device, said article of manufact
conprising a conputer-readabl e storage nedi u angi-B BRe
of executabl e conputer instructions whic ' [
execute steps of: displaying on a nonitor

data. file

file-by nmoving the synbolic representatio ng{ahénng)t'aPaSF‘ilé"'tt
to a dedicated area of the nonitor; sel ectii pgapdatacof tmgeﬂr-m al
versions of the data file to be accessed
version of the data file on the nonitor.

o ysng.mgéoram

B ENSA] d, PBO nit to
arSestriptiod *Fe ‘rdf%a%f%%w t he
to be accessed; identifying the| phuriaii®y off & 'él"q_gsf%gdt.he dat a----

cdccessed:
ty. of
and di spl ayi ng the aai cd
PARE @ana@mw....

wherein said instruction step of indicatingXYRaF—a—mom—<Current version of

the data i

i con represtarEEngt (R sde
nonitor; a

article of

s to be displaged conprises the steps of : dragging a function
ten youed dilsp| ty eHamiNe fHReki®ABed area of the

n r.oppj na the function icon _in, the dj cat rea. 14. The'
%ﬁﬂdfggjﬁ#é g?t%’l SP% ifgfer\/\ﬁ%"ragle#rssaifggpé‘g%ragrgﬂ%f execut abl e
periods of time. Currently this feature is not part of a

standard GUI interface. | However, by use of software that

manages various file versions, for example the IBK High

. Performance Optical File System (HPOFS) with a novel GUI

. interface, access can now be gained to versions of

£uﬂctions,_appligations, dat&hases, displayed information,
files, etc. HPOFS stores versions of files, such as
databases and application outputs, on write-once (WORM)
optlcal media. A derivative of this f£ile system could aléo
be applied to Compact-Disk Recordable (CD~R) media, which is
algo write once. ﬁrite-once media cannot be overwritten,
which makes it ideal for retaining unalterable versions of
flles. Alternately, versions of files can be stored on any
other form of media, such as har& disk, magnetic or optical
tape, floppy disk, magneto-optical (MO), phase-change (PC),
CD-Erasable (CD-E), digital video/versatile disks (DVD),

etc,

REPLACEMENT SHEET| |
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conputer instructions may further cause said processing unit to execute
wherein the dedicated area is a vi rtua'L time-tunnel icon and said
identifying step conprises noving the synbolic representation onto the
virtual time tunnel icon. 15. The articge of marufacture of claim 12,
wherein sai d program of executabl e computer instructions may further cause
sai d procsMMAk B IREINMENTEIOMer ei n sai d sel ecti.ng step incl udes

di spl ayi n% alist of the plurality of versions of the data file. 16. The
article ofCPRIAIREat ORR aspect| ofi thel Presomeinventiona there v pravided aecmeghodabore
conputer instructions_may further cause said _processing ynijt to execute
wher ei n: 3c5Fping-1 dato; fils foma 3 plyrality of ersions of fhje datafile Tasiding on 2 §toragen
sai d di spl,ayi ng step c ri ses displaying a version of the data file having
a stor ageﬁe\yme,%gmpqlﬁgggﬂth@% of manufacture of claim 12, wherein said

program of e t.able co ter instructions.. futher..cause said.
processing u n?ﬁﬁlﬁ}ng Q&a}pgaym & gpﬁ:.oixc mpresce)ntsét_xc';'f1 St tfhe date fils %o 'Be accessed;
identifying the plurality of versions of the data file by moving the symbolic

representation of data file to be accessed to a dedicated area of the monitor;
selecting one of-the plurality of versions of the data file to be accessed; and
displaying the selected version of the data file on the monitor and |
if the non-current version of the data is a future interpolation of current data:
selecting a futufe period of time to which the data is to be extrapolated; and
displaying the selected extrapolated data on the monitor.
Accordihg | to another aspect of the presemt invention there is provided an article of
manufacture for use in a computer syst'ém, said computer syStem including a proces;sing
unit for accessing 2 data file from a plurality of versions of the data file residing on a
storage device, '
said article of manufacture comprising a computer-readable storagé medivm
tangibly embodying a program df executable computer instructions which may cause said
processing unit to execute steps of:
displaying on a monitor a symbolic representation of the data file to be accessed;
identifying “the plurality of versions of the data file by moving the symbolic
fepresentation of the data file to be accessed to a dedicated area of the monitor;
m éelecting one of the plurality of versions of the date file to be accessed and
displaying the selected version of the data file on the monitor.
According to still another aspect of the present invention there is proirided in a computer
system for examiﬂing functions for different periods of time, the computer system having

a CPU operable to execute functions and a display monitor, the improvement

. comprising: .|REPLACEMENT SHEET
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‘'said selecting step conprises entering a flashback index i; and said

di spl aying step conprises displaying a prior version n-i of the data file,
where n represents the current versionggf the data file. 18. The article of
manufacture of claim 12, wherein said program of executable conputer
ipstructions may further cause said processing unit to execute -wherein:

sai d identi f'yonedorsinefe mﬁoﬁssﬁ:rmmg:yacomsgmﬁng fumetion joons displayeticort he
synbolic representation of the data file to be accessed. 19. The article
of manuf athewmamitof; cl ai m 12, wherein said program of executable conputer
instructions may further cause said processing unit to execute wherein:

sai d sel ecti niy tangetp regiomp displayed Lnro the: moaitps representing @ ¥irtpal 4imen transpast ¢ he
data file, where n refrgsents the current version of the data file and

r epr esent aigerithaeior displaying# Bonseurrens statsaefia funetion; aahd said di spl ayi ng step
- conprises displayin he priqr version n-j of the datg file. 20.  The
program of cl gﬁﬂg@z’% C&W@F&éﬁ@ﬂ‘gi%ﬁ?%t P%Qé?aé"p 100 IGORS 1) §aigd tRIget)r ¢

peri od Coxr“géﬁolnsgxf tﬁehgoh{egrt, "W %&éig heStvxerPuSal ?ifmc transport algorithm is executed by the

CPU such that:

if the non-current state of the selected function is a prior state, the virtual time
transport algorithm displays a prior version of the selected function; and
~ if the non-current state of the selected function is a future state, the virmual time
transport algorithm displays an extrapolated state of the selected function.
According to still another aspect of the present invention there is provided a computer
system for accessing a data file from a plurality of_ versions of the data file, the versions
residing on a storage device, comprising:
a display screen for displaying information, said display screen further having a
target region;
an input device for selecting and/or moving information displayed within the
display screen; and ) |
a processing unit coupled to the display screen and the input device, said
 processing unit identifying the plurality of versions of the data file on the display screen
after said input device moves a symﬁolic representation of the data file into the target
region of said display screen,
R wherein said input device then selects one of the plurality of versions of the data
_ file identified by the processing unit, and said processing unit then causes the selected
version of the dat_a file to be displayed on said display screen.
The foregoing object will be apparent from the description of a preferred embodiment of

the invention, as illustrated in the accompanying drawings.



entering a date and/or tinme; extrapolating current data forward to the
entered date and/or tinme; and displaying the extrapol ated data. 21. The
program of claim 12, wherein said innstruction step of selecting a future
period conprises the instruction steps of: entering a flashforward index i;
extrapol ating current data forward to n+i,. where n is the current version
of . the data; and ~22. The program ofpCl aim 12, wherein: said
instruction step of indicating conprises the instruction step of dragging a

virtual time tunnel icon to a function icon representing the data to be
di spl ayed; and

~ BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 represents a computer system in which the present

invention is incorporated.

FIG. 2 is a flow chart of the steps of one algoxithm of the
present invention for returning to a prior state an

application, database, displayed 1nformation, or other

'tunction;

FIG. 3 is a flow chart of thé steps of ancther algorithm of
the present invention for extrapolating a database,

information or other function into the future; and

FIG. 4 1s represents a portion of a display scCreen in which

- angther embodiment of the present invention is.incorpbrated.

T ACEMENT SHEET

REP
\:s OMAR 199%]




said. instruction step of selecting a future period of time conprises the
instruction step of automatically selecting a version n+i, where n

represents the current version of the data aan_if,r_gQr,eswL-s‘ar'H’ashforward
i ndex. * C L M S * 17 '23. In a conpufter systemfor m ni ng
functions for different. periods of tinme, the c mm‘ Mﬁ“ Svi ng a CPU
operabl e to execute functions and.a displ ay m)m“\ A enent
conprising: one or nore functions repre&ent ed by C(Srrespondl ng function

icons displayed on the moni tor;
' ' - CLAIMS

1. A method for accessing _a_.data file ﬁdm_ a plurality of versions of the data file
residing on a storage device, comprising the steps: |
 displaying on a monitor a symbolic representation of the date file 10 be accessed;
‘identifying the plurality of versions of the data file by moving the' symbolic
representanon of data file to be accessed 10 a dedn:ated area of the momtor
selecting one of the plurality of versions of the data file to be accesscd and
" dxsplaymg the selected version of the data file on the monitor and .
if the non-current version of the data is a future interpolation of current data;
selecting a future period of t_iine to which the data is to be extrapola-ted; and
displaying the selected e_xtrap_olated data on the monitor.
2.  The method of claim 1, wherein said step of indicating that a non-current version
of the data is to be displayed comprises the steps of; |
dragging a function icon representing the data to be displayed to a dedicated area
of the monitor; and | N
dropping the function icon in the dedicated area.
3. The method of claim 2, wherein the dedicated area comprises a virtual time tunnel
icon and said identifying step comprises moving the symbolic representation onto the
virtual time tunnel icon. |
4. The mt;.théd of claim '1, wherein said selecting step includes displaying a list of the
plurality of versions of the data file.
5. The method of claim 1, wherein: |
said selecting step comprises entering a date and/or time; and
said displaying step comprises displaying a version of the data file having a storage
6. The method of claim 1, whersin REPLACEMENT SHEET%
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a target region displayed on the nonitor representing a virtual tine
transport algorithmfor displaying a non-. current state of a function; and
a selection device for dragging a selected one 0 zons to

-~ said target region on the nonitor, wher ei n the ansport '
al gorithmis executed by the CPU such t hat: \”"mml' !ﬂgﬂﬁ’ ate of .the
selectedfunctlonlsaptlor state, the V|rtual t* me gorlthm

di splays. a prior verS| on of the selectet function; and if. t he non- cur r ent

oo o abh f“'tga,'g&gmmgagr&faeﬁﬁéttw%ts-vq@héa#@gﬁwm
function. nz‘, | r%ﬁsaﬁﬁtl &eﬁ{v?ﬂ%ﬁ% fdagﬁfem 23, wherein said target region

_ 'COfT'pI’I Ses a ranspor | COI’]
7. The method of claim 1, wherein:

saxd identifying step compnses moving a vxrtual time mnnel icon to the symbohc
_represen:anon of the data file to be accessed.
- 8. The method of claim 7, wherein: |
said selectmg step comprises automaucally selectmg a version n-i of the data ﬁle -
- Where n.represems the current version of the data file and i rcpresents_ a prevx_ously
‘entered flashback index; and
| ;aid displaying step cdmprtseé displaying the prior version n-i of the data file.
9.' The method of claim 1, wherein said step of selecting a future pcriod comprises the
steps of: | N
entering a date and/or time; |
extrapolating current data forward to the entered date and/or time; and
displaying the extrapolated data. |
10. The method of claim 1, wherein said step of selecting a future period comprises the
steps of: . ' |
entering a flashforward index i;
extrapolating currex_lt' data forward to n+i, where n is the curreztt version of ttte
data; and |
displaying the extrapolated data,
™ 11. The method of claim 1, wherein:
- said step of indicating comprises the step of dragging a virtual time tunnel icon to a
mﬁction icon representing the data to be displayed; and
said step of selecting a future period of time comprises the step of automatically
selecting a version n-t-i, where n represents the current version of the data and i

* represents a flashforward index.




- 25. The corrput er systemof C ai'm 23, wherein said target region conprises a
oy e et of "comrol o di api ayod on Thecron TN NLERIR lElillsfe‘r”EBe-r |
Sel ect which of several prior states of the selected ¢ 18 27. s The
cofmput er system-'of Caim 26, ‘further comprising a st orage devi ce- on which
“Uprior versions of functions are stored. 28.. The conputer systemof Caim -
723, furthei2. campartisle gf amamyfactire fontusolis adcompuisresystem,t said womputer systemnabl e
B sl 0 %G o ossssing En?tvf%&aiccfséfn;af&i;tﬁ?f fom 4 plrelty of verions of e
data file residing on a storage dev1ce | | - -
. said article of ‘manufacture compnsmg a computer-readable storage medmm |
tangibly embodying a program of executable computer mstmctxons whxcgh may cause said
- proéessing unit to execute steps .of: | |
displaying on a gno_nitor a symbolic representation of the data ﬁle. to be accessed;
identifying the plu_rélit’y of versions of the data file by movihg the symbolic
representation of the data file" to be dccessed toa dedicated area of the monitor;
selecting one of the pluralxty of versxons of the data file to be accessed and
dxsplaymg the selectcd version of the data file on the monitor. .
13. The program of claim 12, wherein said mstructmn step of mdxcatmg that a non-
 current version of the data is to be dxsplaycd comprises the steps of:
dragging a functxon icon representing the data to bc displayed to a dedicated area
of the monitor; and
dropping the function icon in the dedicated area.
14. The article of manufacture of claim | 12, wherein said program of executable
computer instructions may further cause.said processing unit to execute wherein the
dedicated area ié a virtual time tunnel icon and said identifying step comprises moving
the symbolic representation onto the virtual time tunnel icon.
15. The article of Mfacmm of claim 12, wherein said program of executable
computer instructions may further cause said processing unit to execute wherein said
selecting step includes displaying a list of the plurality of versions of the data file.
16. The article of mamufacture of claim 12, wherein ssid program of executable
computer insu-uctioris may further cause séid processing unit to execute wherein:
said selecting step comprises éntcring a date and/or time; and
said displaying step comprises displaying a version of the data file having a storage .
date and/or time closest to the entered date and/or time. . |REPLACEMENT .SHEET
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function to be displayed on the nonitor. 29. A conputer system for
accessing a data file froma- plurality of. .versions of the data file, the
versions residing on a storage -device, conprising. a display screen for '
-dlsplaylng information, said display screen further haV|n a tar et regi on;
““an input device for selecti.ng and/or moving i nfor !lmm]ﬂ ! th| n:

" ~the display screen; and a proceSS|ng uni't coupl ed t reen
and the input deV|ce sai d. processing unit |dent|fy|ng ‘t he p urallty of .~
versi ons of the data flle on the dlspla95screen after said input device

noves ‘a. sy, C re ntatlon of a e,.intq the tar et regjon of
sai d displ s:@‘ rwf%%‘ir& Péﬁﬁl‘md@ @be’lemeﬁ ePROgTam 1’}5
~pl urallty of versl%us of 1 he _

tions may’ furﬁxer cause saxd processing unit to- execute wherein:
said selecting step compnses entermg a flashback mdcx 1, and _
- said dxsplaymg step comprises dxsplaymg a prior verslon n-i of the data file, where
n represents the current version of the data file. |
18. The article of manufacture of claim 12, wherem saxd program of executable
- compuiter instructions may further cause said processing unit to execute wherein:
said identifying step comprises moving a virtual time tnnel icon to the symbolic.
representation of the data file to be accessed. B |
19. The article of manufacture of claim 12, wherein said program of execurable
computer instructions may further canse said proé:ssipg unit to execute wherein:
said sele_cting step comprises automatically selecting a version n-i of the data file,
where n represents the current version of the data file and i represents a previously
~ entered ﬂashback index; and _
said displaying step comprises displaying the prior version n-i of the data file.
20. . The ﬁrogram of claim 12, wherein said instruction step of scle?:ting a fumfe period
comprises the instruction steps of: |
entering a date and/or time;
extrapolating current data forward to the entered date and/or time; and displaying
the extrapolated data.
. :1 "~ 21. The program of claim 12, wherein said instruction step of selecting a future period
comprises the instruction steps of: |
entering a flashforward index i; o
extrapolating current data forward to n+i, where n is the current version of the
data; and |

displaying the extrapolatedj data. REPLACEMENT SHEET
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- file |dent|f|ed by the proce55|ng unit, and said processing unit then
. causes the selected versi-on of-the data file to be displayed on said
_ dlsplay screen. 30. - The conputer: systen1of claim 29, wherein the target
region of the display screen includes a virtual -tinme transport icon. 31.

. The conputer system.of claim29, wherein thé‘rargeL‘ngngrggigrlses a
~‘dedi cated area of the display screen. 32. Th uter sys f claim 29,
-wherein sai-d processing unit identi ff &s t he HW’M gl’ ions of the .
~data file by displaying a list of" the plural i L lﬂaﬂd sai d i nput
- device selects a selected version fromthe |ist. "The ‘conhputer system
of claim 29, wherein said input device selects one of the plurality of
versions oB2t h&heaprodriameobiciaamer2 Ngmardlat e and/or tine, and said

processing unit. displays the version of the data file having a storage date
and/or time cl &8t 'i’&rt’ﬁ%i@r\tséﬁéopijénéimélﬂmrcqnane&%ztheThe conput er

system of |nput ce sel ects one of the pIurallty'
~of versi onghﬁfﬂcﬁge%\g’}gb f]&%?g“%ﬁ & ' %" BMH AB8&% %° 2and. sai.d- :

processi ngfunction icon representing the data to be displayed- and
| said instruction step of selecting a future period of. |
time compriaas the instruction step of automatically
selecting a version n+i, .where n represents the current

version of the data and i represents a flashforward index.




_uni t dlsplays a prlor version n-i of the data file, mhere n represents a
current wversion of . 20- 35.. The-conputer syst ein said
‘processi'ng unit identifies.the plurality of versions of t he data file after

. ~sai.d input device noves a virtual tine transpor !llm) LI”L H olic
;_'representatlon of the data file to be accessed. syst em of
~'cl-aim 29, ‘wherein-the input device conprises a nouse. In a computer
-systen1for exam ning functions for-different periods of tlne t he conputer

syst.em havi ng a: CPU operabl e to execut functlons and a dlsplay moni t or,
' the E _ _

23+ . In a computer system fo* e\aminlng functions for

-dlfferent periods of time, the computez system having a CPU

'operahle to execute functibns and a display monitor, the

improvement comprlsing'--- o SRR ' e
~ one or more funct;ons represented by'correspohding

'functioh icahs,Qieplafee on the monitor;

a target teglonidisplayed on the monitor :epreeentihg a
virtual time tranepeft algorithm for displaying a non-
current state of a functlion; and |

a selection device fo: dregging a selected one of said
function icons to said target eegLoh on the monitor, wherein
the virtual time transport algorithm is executed by the CPU
such that: ' ‘

1f the non-current state of the selected function
is a prior state, the_virtual time transport aigorithm
dispiays 2 prior version of the selected function; and

Lf the non-current state of the selected function
is a future state, the virtual time transport algorithm

displays an extrapolated state of the selected funcﬁion.

24. The computer system of Claim 23, wherein said target

region comprises a virtual time transport ican.

25. The computer system of Claim 23, wherein said target

reglon comprises a dedicated area of the monitor.

26. The computer system of Claim 23, further comprising a
- set of controls displayed on the monitor to enable a user to

select which of several prior states of the selected

function to be displayed on the monitor. ] RI““AACEhﬂﬂqT Sgﬂﬂfr
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. |nprovenent conpr|S|ng one or more functions represented by correspondlng
. function icons-displayed on the. nDnltor . a target..region displayed on the
- nonitor ‘representing.a virtual-tine transport algorlthntfor di spl aying a

- non- current -state of--a function; and a sel-ection device for dragging a

@;selected one of said function i‘cons to said target region-on the nonitor,

* wherein the virtual time transport algorlthntls executed by the CPU such
- that: if the non-current state of the selected fumm'ﬂumﬂlmmuum state,

‘ the virtual time transport al gorithm di spl ays ap he
~selected function; - and if the non-current state of “the sel dctéd function is
-~ a future state, the virtual time transport algorithm

18

27. The computer system of Claim 26, further compriuing a
' storage device ‘on wh.tch p:.tn: versions of tunctlons are

'"fstored.

28. The computer system of Claim 23, further comprising a
sat of controls displayed on the monitor ﬁo enable a user to
sele;t which of several extrapoiated states of the selected

function to be displayed on the monitor.




di spl ays e of the sel ected function, 24. The corrputer

. system of daim 23, wherein Slald tear get -1 egi on corrprlses avirtual time:

..:"transportmjmmu I u ﬂmgurt er system of  Clai m 23, wherein said-target -
‘region co area of. the nonitor: 26. The: corrputer system

of O aim23, further conprising a set ochontroIs di spl ayed ‘on-the nmonitor ‘-

" to enable~a ‘user to select which of sev prior states of the selected '
e on 9, SR e M o 0 el sa
SR ﬁlc the versions resldmg on a storage devxcc comprxsmg a S o
| | "a dxsplay screen for dxsplaymg mformatmn, saxd dxsplay screen further havmg a.
'target region; | S
' an mput device for selectmg andlor moving mformauon dxsplaycd thhm the
display screen; and ' ' |
. 2 processing umt coupled to . the dxsplay screen and the mput devxce, saxd
| p;ocessmg unit identifying the plurality of versions of the data file on the display screen
after .said input'device moves a.symbolic représentation of the data file into the target
. rcgmn of said display screen, _ |
wherein said mput devxce then selects one of the plurality of versions of the data
file m!enufied_ by the processing unit, and said processing unit then causes the selected .
version of the data file to be displaygd on said displ#y screen. |
30. The computer system of claim _29, wherein the target region of the display screen
includes a virtual time transport jcon. |
31. - The computer system of claim 29, wherein the target regidn comprises a dedicated
 area of the display screen. ' |
' 32, The computer system of claim 29, wherein said processing unit identifies the
plurality of versions of the data file by displaying a list of the plurality of versions, and
said input device selects a selected version from the list. |
33. The cE)mE)utcr system' of claim 29, wherein said input device seiects one. of the
plurality of versions of the data file by entering a date and/or time, and said processing
unit displays the version of the data file having a storage date and/or time closest to the
entered date and/or time,
.-34. The computer system of claim 29, wherein said input device selects one of the
plurality of versions of the data file by éntering a flashback index i, and said processing

unit displays a prior version n-+i of the data file, where n represents a current version of

e data fl. | - REPLACEMENT SHFET
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fstorage deV|ce on mhlch prlor ver.si ons of functlons are stored. 28. The
cocrput er ‘system of Clai- —f-ur t her conpri sing a set- of controls-displ ayed '
the nonitor to enabl e ﬂ“rser to sel ect whi ch of sever al extrapol ated - '

A tmﬁ\mﬁmﬂ\w Fon 15 be sl ayed o The roni or " 3 Seet

© 35, The computer system 'of ‘claim 29, wherein said processing unit identiﬁes ‘the
' | plurality of versions of the data file after saxd input device moves a virtual time transport
' ._1con to the symbolic reprcsentatxon of the data file to be accessed |

36, 'The computer system of claxm_ 29, wherein the input device comprises a mouse.
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