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FIELD OF THE INVENTION
The present invention relates to dynamic presentations of static chart displays, and

more particularly, to controlling dynamic presentations of static chart displays.

BACKGROUND OF THE INVENTION

The abundance of information generated in today's computer world is ever-
increasing. Databases and spreadsheet programs assist in storing and entering data in a
variety of categories. Data analysis typically utilizes some form of graphical displays of
stored data. Most graphical displays represent either discrete time intervals, or a summary
of chosen data from multiple time intervals.

Charts of discrete time intervals are, by nature, mere snapshots of data. These chart
displays of historical data are thus difficult to view and understand in order 1o see t;gnds in
the data. Further, a series of related charts that display similar data but vary by some

criterion, e.g., days, are tedious to view, especially when there are large numbers of charts.



the data. Further, a series of related charts that display siml|ar data but
vary by sone «criterion, e.g., days, are tedious to view, especially when -
there are | arge nunbers of charts.

2 Wien related charts are displayed together, e.g., across a desktop
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The present invention provides nethod and system aspects for controlling a

dynami c method of display. Summary displays are somewhat more intuitive than individual static
displays. However, as summary charts, they do not usually provide the level of detail that
individual static charts provide.

A need exists for controlling how the chart data is viewed for assisting in

interpreting trends during chart analysis. The present invention addresses such a need.

SUMMARY OF THE INVENTION

The present invention provides method and system aspects for controlling a dynamic
display of static chart data. The aspects include obtaining data from first and second static
chaﬁs, displaying data from the first static chart as a beginning chart, and adjusting the
displayed data from the first static chart to visually indicate a change in the data required by
the data from the second static chart as an ending chart in a direction and with a delay based
on a selected display control event. Display control events include play forward, play
reverse, fast forward, fast reverse, slow forward, slow reverse, and stop.

The present invention provides a beneficial, meaningful way to adjust the display of
data variations among related, static charts to achieve more flexibility during displayed data

transitioning. Through progressive displaying of intermediate charts, the impression of



di splay of static chart data. The aspects include obtaining data fromfirst
and second static charts, displaying data fromthe first static chart as a
begi nning chart, and adjusting the displayed data fromthe first static
chart to visually indicate a change in ghe data required by the data from
t he second stati.c chart. as.an endjn n.a.direction and with a del ay

based on SONEIURARG aniiniyftive ?fﬂaagmg@ ﬁ{lart fslatinslipg areiaivan. doiseiete SeRS il de
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transi tioning. Through progressive displaying of intennediate charts, the

i mpr essi on efy t nui ty
and an int Ui t1We re%errlld%anrvse?té%ndwgl be oL ffgy Pg 3 P%H‘sﬁonﬁsncgro 8 Wlth the%]wh?ete

steps in ata@ é\%él ection are vi sual I zed in a chosen di rect | on and with a
chosen del & WESHIPLIGN 8pT 85FO™MPENYIRE AEAYYBBY ser control over the displ ay.
These and ot her advantages of the aspects of the present invention will be
nore fully understood in conjunction with the following detailed
description and acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 illustrates a computer system suitable for embodying the present invention.
Figure 2 illustrates a flow diagram of a process for generating dynamic charts.
Figures 3a, 3b, 3¢, 3d, and 3e illustrate an example of successive charts for dynamic
transitioning between two static charts.

Figure 4 illustrates a block diagram for processing control events to control the

dynamic display of data in accordance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to controlling the dynamic presentation of data
relationships between static charts. The following description is presented to enable one of
ordinary skill in the art to make and use the invention and is provided in the context of a
patent application and its requirements. Various modifications to the preferred embodiment
will be readily apparent to those skilled in the art and the generic principles herein may be

applied to other embodiments. Thus, the present invention is not intended to be limited to



Figure 1 illustrates a conputer system suitable for enbodying the present
I nvention. . Figure 2 illustrates a fl ow di agram of a process for
generating dynam c charts. Figures 3a, 3b, 3c, 3d, and 3e

il lustrate an exanpl e of successive charts for dynamc transitioning
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accordance with the present invention. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON and features dgperipddica®ift. i nvention relates to control ling the dynanic
presentation of data relationships between static charts. The foll ow ng
description is (hegesseetdntantionabsistablyendfodiedridiaramputkisydtern suchas systent 100
make and use the invention and is provided in the context of a patent

appl i cati ogh@RElid FigufeClWhic TRMides: M&ntALSoBREf 1092k HORS nethdr €oPrGf erred
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4 the enbodi ment shown but is to be accorded the w dest scope consi stent
with the preAdeyFrer the like); a display device 106, and a mass storage device 107 (e.g., a hard
disk). Additiénal input/output devices, such as a printing device 108, may be included in
the system 100 as desired. As shown, the various components of system 100 communicate
through a system bus 110 or similar architecture. The system 100 suitably represents an
IBM-compatible personal computer system, available from a variety of vendors, including
IBM Corporation, Armonk, New York. System 100 operates in accordance with an
operating system and one or more application programs, as is well understood by those
skilled in the art.

In the present invention, generation of dynamic charts from static data charts
provides more intuitive presentation of trends exhibited by the static charts. A flow diagram
of a preferred process of generating dynamic charts via a suitable programming routine from
a comp'uter readable medium is described with reference to Figure 2, while Figures 3a, 3b,
36, 3d, and 3e illustra_lte an éxample of suécessive charts that would provide a dynamic
transition from an initial static chart (Fig. 3a) to an ending static chart (Fig. 3e). It should be
appreciated that Figure 2 illustrates one embodiment of a sequence of stéps. This is meant

to be illustrative of a preferred embodiment. Other sequences may be utilized to achieve the

dynamic chart presentation in accordance with the present invention in which data is



and features described herein. The present invention is suitably
enbodi ed i.n a conputer system such as system 100 shown in Figure 1 which
includes: a central processor 101; a nmin nenory 102; an i nput/out put
control ler 103; a keyboard 104; a pointing device 105 (e.g., a nouse,

trackbal I, vi ce, o the. |ike a di spl.ay devi
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such as a printing device 108, may be included in the system 100 as
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t hrough a system bus 110 or simlar architecture. The system 100 suitably
r epr esent s hafeinddidvconpat i bl e personal conputer system available froma
vari ety of vendors, including |BM Corporation, Arnonk, New York. System
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enbodi nent ence o

in Figs. 3a-3e, the number of intermediate points is four. The process then continues with a
selection of a desired interpolation algorithm for interpolating between points (step 202), for
example, a linear interpolation algorithm. Preferably, the actual method of interpolation is
selectable, either by multi-selection logic or using object-oriented technology, as is well
understood by those skilled in the art. It should be appreciated, however, that while the
selection of a desired algorithm allows greater flexibility in customizing how transitions
occur between the intermediate points, the desired manner of performing the transition
between points can be programmed directly, thus making the selection step unnecessary in
such processes.

Once the number of points and interpolatidn algorithm are chosen, the data stored in
memory, e.g., from a spreadsheet program, database, or the like in storage 107, is retrieved
for the beginning static chart (step 204) and the ending static chart (step 206). Suitably, the
charts have similar data in a consistent display (e.g., similar axes, scales, titles, footnotes,

. etc.). Based on the interpolation algorithm and number of points between the beginning and



to be illustrative of a preferred enbodi nent. O her sequences may be
utilized to achieve the dynamc chart presentation in accordance with the-
present invention in which data is

5 obtained fromstatic charts with the qELspI ay of the data froma first
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3a-3e, the nunber of internediate points 1s four. The process th
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technology, as is well understood by those skilled in the art. It should
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chart of each set of two charts suitably becomes the beginning chart for a next set of two
charts, and the process is repeated until all the static charts in the group have been

displayed.

To make the display smooth, preferably the well-known graphics techniques of
tweening and morphing are employed, where tweening suitably refers to a technique where
intermediate views are created by algorithmic interpolation of points, objects pictures, etc.,
between a starting display and an ending display. Usually, the view is mathematically the
half point between the two displays. Tweens represent static views between other static
views. Morphing suitably refers to a technique where one view is gradually changed from
the initial view into the target view by some technique. Usually, morphing applies to
graphics (pictures) and is a dynamic process. Morphing may use tweening to determine its
intermediate states but is not limited to such a technique.

In general, pseudo-code for the process of steps 204, 206, 208, and 210 illustrated in
Figure 2 is described by:

FOR count = 1 TO number_charts - 1



occur between the internmediate points, the desired manner of performing the
transition between points can be programed directly, thus naking the

sel ection step unnecessary in such processes. Once the nunber of
points and interpol ation algorithmare chosen, the data stored in nenory,

e.g., froma spr eadshgg{erégg R%t@fﬁecﬁaﬁéﬁﬁ??et%eﬁ g%i{[&;u(%éj ‘?’ﬁizt orage 107, is

retrieved for the beglinning static char step n ending static
chart (step 206). Suitably, t&e chalrts have simlar data in a consistent
display (e.g., simlar axeShardeonts iitles, footnotes, etc.). Based on
the interpolation algorithmand nunber of points between the beginning and
6 ending static chartdisplafistatiarhartfealindl e charts are generated (step 208).
The dynamic display then occurs (step 210) by displaying the internedi ate

charts successively fFORihfiéx Dedigitdithedabdiieps hrough to the ending chart.
Thus, the beginning chart is displayed and overlaid by an initial

internmedi ate chart at a spggi.fi i | avoiding flicker/visual
distraction, with the ove§ gﬁbgcg%éed;lﬁlge{jnyaﬁor each next internediate chart

until the ending static chart, is displayed. For_a group of static charts

that has more than two st afielaypeenmediate ghartligdehl y static charts from an
initial static chart of January through a final static chart of Decenber,

t he ending END

END
wait specified time interval
display static chart{number_charts]
In generating the intermediate charts, the chart data is suitably represented as a matrix, e.g.,
a two-dimensional matrix. The following describes generation of intermediate charts in
terms of pseudo-code for a two-dimensional matrix.
BEGIN
FOR i=1TO shape_dimension 1
FOR j =1 TO shape_dimension_ 2
- intermediate_chartfi, j] =
Interpolate_data(first_chart[i, j],
last_chart[i, j],
index)
END

END



chart of each set of two charts suitably becones the beginning chart for a
next set of two charts, and the process is repeated until all the static -
charts in the group have been di spl ayed. To make the display
smoot h, preferably the well-known graphlcs t echni ques of tweening and

nor phing are enpl oyed, V\/ner suf tably refers to a techni que where
I nternedi ate vi ews areué?glagnifwgs %6“ thmc interpolation of points,

obj ects pictures, etc. between a starting display and an endi ng dlsplay.
Usual Iy, the vi eF\;M)s rrat hematically the half point between the two

di spl ays. Tweens represent static views between other static views.

Mor phi ng sistedd-godedbethe Ihterpoldte cdutd 1§ seitaithedescobed by.ew i s gradual | y changed
from the initial viewinto the target view by sonme techni que. Usually,

mor phi ng appl i esgt@mar aphi cs (pictures) and is a dynam c process. Morphing
may use tweening to determne its interrredi ate states but is not limted

to such a techni que. ener, o-code for the process of
steps 204, 206, 208, %?Hﬁné(fﬁcqnfj{_ﬁé{{“?‘at %f?i umg?gure 2 is described by:
FOR count = 1 TO nunbercharts -

7 generate n (lﬁteémﬁéléieaﬂéléﬂm&lélfﬁél()v\een chart[count] and
END

As an example with four intermediate steps between a beginning and.ending static
chart, Figure 3a illustrates an initial static chart where two categories, X' and'Y’, are
plotted, while Figure 3e illustrates a final static chart for categories X' and 'Y". Inthe
example, the initial value for category "Y' is 20 (Fig. 3a), and the final value for category 'Y’
is 40 (Fig. 3e). Category X' remains unchanged. With a difference of twenty between.the
initial énd final values of category 'Y" and a chosen number of four intermediate steps, a
linear interpolation of the data results in a change of five units per intermediate step. .Thus,
Figure 3b illustrates a change from twenty to twenty-five in category 'Y", Figure 3¢
illustrates a change from twehty-ﬁve to thirty, Figure 3d illustrates a changes from thirty to
thirty-five, and Figure 3e illustrates the final phange from thirty-five to forty, with the
change in value demonstrated by the dashed areas in the Figures 3b, 3c, and 3d. Of course,
the dashing is meant to more distinctively represent the effect of the interpolated stéps in the
figures, but these dashed areas would not be displayed as such in an actual display. While it
is difficult to fully represent the dynamic nature of a display from the initial static chart of

Figure 3a to the final static chart of Figure 3e through sequential figures, when the charts of



chart[count + 1] di splay static chart[count]

FOR index = | TO internedi ate_steps o wait specified
i nt erval di splay internedi atechart[i ndex]
END END wait specified tipe interval di splay static

chart[nunbercharts] In _generating the i nY ernmedi ate charts, .the chart data
i s sui t abl yFiguiss Sadstase displasedvene Pxerlaying the PESVIGHS. &1 3rEMSicdvagw Maerestgd imhe
foll owi ng descri bes generation of internediate charts in terns of

pseudo- codewhih the valne of ¥ psovasrfadm 28tt6 K8 BEG N FOR
i =1 TO shape_di mension_1 _ FOR = 1 TO shape

di mensi on_2 Thus, a relationship between static chdrf3i8F ATRFHIAES i FHdtioh-is inlore

I nterpolate data(first chart[i, ,

| astchart[i &J : . . . . .

i ndex) effectively presented. Dynamic charts display the information on one view by progressively

overlaying older views with newer ones. Data can be interpolated between actual points by
any numerical method preferred.

Controlling the display of these charts gives control over how the charts are viewed.
The control of the displayed charts is analogous to play, stop, fast forward, and reverse
controls provided by video cassette recorders (VCRs) during the display of recorded images.
In accordance with the present invention, control over the display of dynamic charts allows
chart 'frames’ to be viewed in standard display, fast forward or reverse display, and single
frame step, either forward or reverse. Additional controls for controlling the dynamic chart
display include pause and stop.

In order to provide the control, the present invention integrates indication of a delay
factor and direction to the dynamic display éf chart data. The preceding description referred
to a specified interval between charts, e.g., a normal delay time set in a configuration file or
through a GUI (graphical user interface). By way of example, when there are thirty
intermediate charts between two static charts, and the desired real time interval for their
display is one second, the time interval between successive displays of the intermediate
charts would be 1000 milliseconds for 30 frames, or 33.3 milliseconds per frame. The
normal delay value is thus 33.3 milliseconds, since the specified interval sets what is

normally used as a delay value.



" END END

- 8
return internedi atechart END Pseudo-code for the Interpol atedata -
.is suitably described by: BEG N return
((second_datum - first datum / 10

I nternmedi atesteps + 1) x ingdex) END, As an exanple with
1£.our i nternedi a a‘%@é%@%ﬁ@&ﬁ%“’éﬂﬁé‘g‘?rﬁ‘ﬁm[@\{ delay te spmARINgG gester, e&h?r‘f’,s
Figure 3a illustrates an initial static chart where two categories, 'X and
"Y', are pimsstgeehterywohld niakguhedisplay bf chetts dese frequéritythbs givag the ohpnessiéroof
categories 'X and 'Y'. In the exanple, the initial value for category 'Y

i s 20 (Fig.a sRAY plagiod sfoRefrdrh®tep. Vebhrde®, cRAPIOMY intérval foSsoffetHifig Smalks) -
Category X renmnins unchanged.” Wth a difference of twenty between the

1] |l VLGS ISR IR ol Mol SRR B it e
of -five unit}txes in%?rgss%or;lt(?franfggtipzli;}?orsfas%F%r'am-léhsl’gesﬁ. Setting the interval to an infinite delay
would give the impression of stopping the display and completely freezing on the currently
displayed chaﬁ.

In order to provide for the specification of a direction and speed during the dynamic
digplay of charts, the previously presented pseudocode is altered. The basic display of
dynamic charts presented with reference to Figure 2 had the intermediate chart value
increase for every iteration and a set specified interval delay between intermediate charts.
To account for direction, the intermediate chart value increases for the forward direction
and decreases for reverse direction wit1'1 an assumption that direction is '1' for forward and '-
1" for reverse. To account for delay changes, the specified interval is modified
appropriately. The following pseudoc;)de represents the addition of delay and direction
control to the dynamic display of charts.

FOR count = beginning_chart TO ending_chart STEP direction

' generate n intermediate_charts between chart[coun’t] and
chart[count + 1]
display static chart[count]

FOR index = first_step TO last_step STEP direction

SWITCH (control_event)



Figuire 3b illustrates a change fromtwenty to twenty-five in category 'Y,
Figure 3c illustrates a change fromtwenty-five to thirty, Figure 3d
i-llustrates a changes fromthirty to thirty-five, and Figure 3e
illustrates the final change fromthirty-five to forty, with the change in
val ue denonstrated by the dashed‘&égas inkhe Figures 3b, 3c, and 3d. O
course, the dashing is neant t & &8 stinctively represent the effect of
the interpolated steps in the figures, but these dashed areas woul d not be
di spl ayed as such in an actual displ aelaywhinfmitet is difficult to fully
represent the dynamic nature of a display fromthe initial static chart of
Figure 3a to the final static cthgEgﬁwFﬁgw&@ 3e through sequentia

figures, when the charts of -

9 Figures 3a-3e are displayed, one ov Hlayin he previous, an ani nmat ed
viewis created in which the value o aV*Eﬁ from 20 to 40.

Thus, a relationship between static charts for all related information is
nore effectively presented. Eynanio‘%ﬁ@ﬁ@%=éb%ﬁméy the information on one
vi ew by progressively overlaying older views with newer ones. Data can be
i nterpol ated between actual poi i&SHplayaryemeineri cal nethod preferred.
Controlling the display of these charts gives control over how the charts

are vi ewed. delay = normal
direction = reverse
CASE fast_forward
delay = smaller
direction = forward
CASE fast_reverse
delay = smaller
direction = reverse
CASE slow_forward
delay = larger
direction = forward
CASE slow_reverse
delay = larger
direction = reverse -
END

display intermediate_chart[index]



The -control of the displayed charts is anal ogous to play, stop, fast
forward, and reverse controls provided by video cassette recorders (VCRs)
during the display of recorded images. In accordance with the present

i nvention, control over the display of dynam c charts allows chart
‘franmes' to be viewed_ip standard display2 fast forward or reverse display,

and single franme stepiy either forward or reverse. Additional controls for
controlling the dynamc chart display include pause and stop. ~In
order to provideE control, the present invention integrates indication

of- a delay factor and direction to the dynam c display of chart data. The
precedi ng descri phitaielayef erred to a specified interval between charts,
e.g., a normal delay tine set in a configuration file or through a GU -

(graphi cal user h[}éﬁgéfa%%ha%w@%%%@%iaml e, when there are thirty

i ntermedi at e char ween harts, and the desired real tine

interval for thejr . display is one second, the time interval between
successi ve fﬂ"g HPdé%loBfO%ﬁT’?ecqnﬁf’]e‘?‘f?Bﬁi fax gop, gy foswaiguplay bRyerssofistior werdefashds
for 30 franes, or 33.3 mlliseconds per frane. The nornal delay value is

t hus 33. 3 nidveisseslowderwad,rand stdverevprme isf geperatedttgra/alitabletifterditive ineang) @ucias Y
used as a del ay val ue. 10

gh ?gggng t heliSlare bh icdfs bR TR selectifY dPpkor?RkleybBardXEH RuRds MR Efnic € 9- »
display (i.e., step 210, Fig. 2). The selected control event is passed to the control logic that
irriialemeﬁts the above pseudocode. In single-threaded environments, the control events are
polled or queried prior to processing the specified delay interval. In multi-threaded
environments, the control event code is able to set the delay value at any given time and

used in every iteration through the control logic when the delay value is needed. In either
case, if a stop control event has been processed, the next control event triggers the
continuation of the display by terminating the delay and setting the delay to one of the -
aforementioned values.

Figure 4 illustrates a flow diagram representing the effect of the occurrence of a
control event during the dynamic chart display. Upor; th'e occurrence of a cqntrol event
(step 300), e.g., by a key selection on a keyboard or icon selection on Ia GUI, the type of
control event is determined. For a stop event (step 302), the delay value is set to infinite
(step 304). For a play forward event (step 306), the delay is set to normal, and the direction

is set to forward (step 308). For a play reverse event (stp 310), the delay is et to normal, and

the direction is set to reverse (step 312). For a fast forward event (step 314), the delay is set



times greater, would nake the display of charts |ess frequent, thus giving
the inpression of a slow play or slow frame step. Conversely, changing the
interval to something smaller, e.g., 1/3 to 1/5 tines smaller, would nake
the display of charts nore frequent, thus giving the inpression of a fast
play or fast frame step. Setting the int®rval to an infinite delay would

gi ve the i npaeasillendelby silop.9J1/8 he 18isaiillaythan doawdiplaed eleydifoceieriington t he
currently displayed chart. In order to provide for the

specificat| tBRNé}B_(%ﬁg lB [6F tHoP £2 gev'éfb%%gexﬂ 3%}%‘5],9155)!;;?‘?9%%2% Set t@Lh%%!n?aYlgP(/alue,

charts, the previ y ‘presented pseudoc The basi c display

of dynam c rts presented with reference tao Figure 2 had the

"hit er o ataodRaF oo 6ot cveiag £ S B By A Hom BV e (e R a2k Hiscdoed
interval delay between internediate charts. To account for direction, the
i nt er medi atie setHamtlangar delay yalnetesps3 fooy timpelarger shandrogmekcandghe diaetiaeis selds es
for reverse direction wth an assunption that directionis "1 for forward

and '- 1' fopkardqyepSe4). Tor aGlowftveiso velr (b 330 NGedelay ieses Rediellager value,
interval is nodified appropriately. The foll ow ng pseudocode represents

(. 2001 1 e ROttty S50l ool ersaest sebhailan L
gﬁg?[ ([m(:: g u Et év_réglgs]r hr;.%g Lgénegrre]gerngcesd igeatﬁ/g\eﬁgcglﬁa%@?ée{rgxﬁgu Gtza]n%raﬂgllg &)q}ﬁ@qt as illustrative and
not restrictive of an order for determining which control event has occurred.

Thus, in the present invention, the ability to control dynamic displays of static chart
data is achieved. Through this control, greater convenience results, as users are able to
adjust the dynamic display as desired. Further, analysis of trends is improved by allowing
more distinct viewing of multiple chart data in the single dynamic display.

Although the present invention has been described in accordance with the
embodiments shown, one of ordinary skill in the art will readily recognize that there could

- be variations to the embodiments and those variations would be within the spirit and scope

of the present invention. Accordingly, many modifications may be made by one of ordinary

skill in the art without departing from the spirit and scope of the appended claims.



FOR index = first step TO |l aststep STEP direction

SWTCH (control _event) 11 CASE st op
delay= infinite CASE play forward del ay= nor nal
direction = forward CASE pl ay_reverse del ay = nor nal
direction = reverse CASE fastforwdrd delay = smaller
direction = forward CASE f ast r e¢&/AIMS delay = smal |l er

What is claimed is:

1. A method for providing control of the display of dynamically displayed
charts, the method comprising;

obtaining data from first and second static charts;-

displaying data from the first static chart as a beginning chart;

adjusting the displayed data from the first static chart to visually indicate a change in
the data required by the data from the second static chart as an ending chart in a direction
a-l:ld witI; a delay based on a selected display control event.

2. The method of claim 1 wherein adjusting further comprises determining a
number of steps desired between the first and second static charts, selecting an interpolation
algorithm to process changes in data between the first and second static charts, generating
intermediate charts from the obtained data wherein the number of steps desired determines
a number of intermediate charts generated, and displaying the intermediate chaﬁs through
overlaying of one intermediate chart over another in the direction and with a preset delay
interval to visually indicate the change in data between_the intermediate charts. 3.
The method of claim 2 wherein adjusting further comprises adjusting in a forward direction
and with the preset delay interval for a play forward control event.

4. The method of claim 2 wherein adjusting further comprises adjusting in a reverse

direction and with the preset delay interval for a play reverse control event.

e



. direction

= reverse CASE sl ow forward delay = | arger
direction = forward CASE sl owr ever se delay = | arger:
direction = reverse END display internediatechart[index]
12 END END wait del ay di splay static

chart [ nunbercharts The indication of t'Re control events for st op, play
forward, play réverhgenethed of ¢lommamherdimadjustingfurtber cosipsises shuating inand sl ow
reverse is generated by a suitable interactive nmeans, such as

forward direction and with a delay interval shorter than the preset delay interval for a fast
forward control event.

6. The method of claim 2 wherein adjusting further comprises adjusting in a reverse
direction and with a delay interval shorter than the preset delay interval for a fast reverse
control event.

7. The method of claim 2 wherein adjusting further comprises adjusting in a
forward direction and with a delay interval longer than the preset delay interval for a slow
fof.\ivard control event.

8. The method of claim 2 wherein adjusting further comprises adjusting in a reverse
direction and with a delay interval longer than the preset delay interval for a slow reverse
control event.

9. The method of claim 2 wherein adjusting further comprises adJ; usting with an
infinite delay interval for a stop control event.

10. A system for controlling-a dynamic display of static chart data, the system
comprising:

‘ mémory storage for storing data from at least two static charts;

a display for displaying the stored data; and

a processor coupled to the display and to the memory storage for supporting a
process of obtaining data from first and second static charts stored in the memory,

displaying the data from the first static chart as a beginning chart on the display, and

adjusting the displayed data from the first static chart to visually indicate a change in the

e



cliecking on icons on a GQJ or selecting appropriate keyboard keys, during
the dynamc display (i.e., step 210, Fig. 2). The selected control event
s passed to the control logic that inplements the above pseudocode. |n
si ngl e-threaded environnents, the control esvents are polled or queried
prior to processing the specified delay interval. In multi-threaded

envi r onment data required by it dasy Eam the aecond stabiF eharbtosdisplayan deding chait oethet any
given tinme and used in every iteration through the control |ogic when the

del ay val uedisplap&eaditection aidtwith a delagBased bna seleoredaiwplayadonesbeenhas been
processed, the next control event triggers the continuation of the display

by term nating t E‘Fuggé bt f a§1|&_1|3 gq%g%%?rll ?(ﬁhé’c}ﬁ tfﬁrtﬂ&ecoﬁpéfvﬁlgﬁdetermining a

af orenenti oned va ustrates a I agr am
representing the fect, of the occurrence, of a, cantrol event durin he
(yhan o chaltimBeTT s despisd Hemee bt iR AL PR EBRERSTS. SEhne Horebodion
e.g., by a key selection on a keyboard or icon selection on a GUI, the type
of  cont r ol algostiim faspraegse changeslin data betweemhedirstrand(sseaysl RWR) charthegededatipg
value is set to infinite (step 304). For a play forward event (step 306),

the del ay i mt&@iedidle BiRrEEom aRbbidifedlddie heRin thehuiter bDstésy deired dateRines
308). For a play reverse event (stp 31 0), the delay is et to normal, and

g?i) d i [ ﬁgt Idg g}y%lcr:&ts ig%e?m@@i\éférc‘fﬁrtg §difePatdd ahd dfsBlayfhel 28 fnek et AR hrdugh eP

overlaying of one intermediate chart over another in the direction and with a preset delay
interval fo visually indicate the change in data between the intermediate charts.

12. The system of claim 11 wherein adjusting further comprises adjusting in a
forward direction and with the preset delay interval for a play forward control event and
adjusting in a reverse direction and with the preset delay interval for a play reverse control
event.

13. The system of claim 11 wherein adjusting further comprises adjusting in a
forward direction and with a delay interval shorter than the preset delay interval for a fast
forward control event and adjusting in a reverse direction and with a delay interval shorter
than the preset delay intervﬂ for a fast reverse control event.

14. The system of claim 11 wherein adjusting further comprises adjusting in a
forward direction and with a delay interval longer than the preset delay interval for a slow

forward control event and adjusting in a reverse direction and with a delay interval longer

than the preset delay interval for a slow reverse control event. | IIIlII' I"I" I“" "III " |“|
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13 to a snaller delay value (e.g., 1/3 to 1/5 smaller than normal), and the
direction is set to forward (step 316). For a fast reverse event (step
.318), the delay is set to the smaller value, and the direction is set to
reverse (step 320). For a slow forward evgnt (step 322), the delay is set
to a |l arger del aly val ue (e.%., 310 5 tines larger than normal),. and_the
direction is setI% olhersysiggy of qlaimehl wherpin adiysting Syrthpr ceipRHSSs aditisHpg patham
326), the delay is set to the larger value, and the direction is set to
rever se (stiefinid2&lay intervhidot d stop capipoleventt ed t hat al t hough the events have
been presented in a particular order in Figure 4, this is neant as .
ilTustrative andig NQmdtR& for €bhi¥A1iRg a @ a%i@@fspfa?rofﬁﬁia%emré@nﬂgzovﬂﬂtfdblﬁ%} rol
event has occurred. Thus, Tn the present invention, the ability to
control dynam c.displays.of static chart data is achieved. Through this
control, g?g% Fhoéjg‘%\?é%fsér%e results, as users are able to adjust the
dynam c display as desired. Further, analysis of trends is inproved by
al l owi ng nore dieeTHEINGA BIRYeE obmisrmedialy ehagis hetwegn disstiand serondjstajicecharts;

dynam c di spl ay. Al t hough the present invention has been descri bed
i n accordance W felridvineg daatodharfint staitichait, one of ordinary skill in the art
wll readily recognize that there could be variations to the enbodi nents

and those vari atfeﬂ-‘f@iﬂ@&ﬁt&lfé}%g‘ééc?h@stﬁﬁ@c&?@rit and scope of the present
| 2

invention. Accordingly; nmany nodifications nmay be nmade by one of ordinary

SKiLL L Lhe a0y SRR MLl SlRikDenaRl 1t 2nd scope of the

displaying the first static chart; and

overlaying the display with each generated intermediate chart in a direction and with
a delay based on a selected control event to control the dynamic displ.ay of the data from the
first static chart to the second static chart.

17. The method of claim 16 wherein the selected control event further comprises
one of the group consisting of a play forward control event, a play reverse control event, a
fast forward control event, a fast reverse control event, a slow forward control event, a slow
reverse control event, and a stop control event.

18. The f.rxethod of claim 17 further comprising overlaying in a forward direction for
a play forward control event and overlaying in a reverse direcﬁon for a play reverse control
event.

19. The method of claim 17 further comprising overlaying with a smaller than

normal delay for a fast control event, with a larger than normal delay for a slow control

e, it ity fascomt ot (I
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14 CLAINB VWhat is clained'iS'

1. A method for providing control of the display of dynamcally

di splayed charts, the nmethod conpri sing: obtaining data fromfi rst
and second static charts; di splaying data fromthe first static.
chart as a beginning chart; adj ud®i ng the displayed data fromthe

first static chaot The mktsedbdf olaitnti further consrésmegeselavting lalispdyedindjoatoed by
the data fromthe second static chart as an ending chart in a direction
and with a Q¥@nt . 2. The
met hod of cgﬁ:cﬁyemergg?ﬁrg Elléttq?%?&flurt géx%tgﬁgél:&gdés? glgt ermning a nunber
of steps desired between the first and second static charts, selecting an
interpolation algorithmto process changes in data between the first and
second static charts, generating internediate charts fromthe obtained
data wherein the nunber of steps desired determ nes a nunber of

internedi ate charts generated, and displaying the internediate charts

t hrough overlaying of one internediate chart over another in the direction
and with a preset delay interval to visually indicate the change in data
between the internediate charts. 3. The nethod of claim2 wherein
adjusting further caonprises adjusting in a forward direction

* c L M S *
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and with the preset delay interval for a play forward control event.

4. The method of claim2 wherein adjusting further conprises adjusting in a
reverse direction and with the preset delay interval for a play reverse
control event. 5. The method of claim 2 wherein adjusting
further conprises adjusting in a forward direction and with a del ay
interval shorter than the preset delay iwterval for a fast forward contro
event . 6. The nethod of claim2 wherein adjusting further conprises
adjusting in a reverse direction and with a delay interval shorter than
the preset deb@s; AND M Héyﬁéizféépﬁlﬁ?@LL‘fﬁﬁFA%Yﬁ)éWc DISPLAY /- The
nmet hod of claim erein adjusting further conprises adjusting rn a
forward directi on @RKDAMRIAREIATHYNSHIRS BETWERNSTATIC CHARTSset del ay
interval for a slow forward control event. 8. The nmethod of claim
2 wherein adjusting further conprises adjusting in a reverse direction and
with a delay interval |longer than the preset delay interval for a slow
reverse confbsiraglyent .

Method and system aspects for controlling a dynamic display of static chart data are
described. The aspects include obtaining data from first and second static charts
(204, 206), displaying data from the first static chart as a beginning chart, and
adjustirig the displayed data (208) from the first static chart to visually indicate a
change in the data (210) required by the data from the second static chart as an
ending chart in a direction and with a delay based on a selected display control event
(300). Display control events (300) include play forward (308), play reverse (312),
fast forward (316), fast reverse (320), slow forward (324), slow reverse (328), and

stop (304).

Fig 2



— - =

9. The nethod of claim2 wherein adjusting further conprises adjusting with

an infinite delay interval for a stop control event. 10. A system
for controlling a dynam c display of static chart data, the system

conpri si ng: menory storage for storing data fromat |east two
static charts; a display for displaying the stored data; and.

a-processor coupled to the display and to the nenory storage for supporting
a process of obtaining data fromfirst and second static charts stored in
the nmenory, displaying the data fromthe first static chart as.a begi nning
chart on the display, and adjusting the displayed data fromthe first
static chart to visually indicate a change in the

16 'data required by the data fromthejsgcond static chart to dlsplay an
ending chart on the display in a direction and with a delay based on a

sel ected di splay control event. : 1 1. The system of claim 10 wherein
adj'usting further conprises determning a nunber of steps desired between
the first and second static charts, selecting an interpolation algorithm
to process changes in data between the first and second static charts,
generating internediate charts fron1the obtai ned data wherein the number
of steps desired determ nes
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a nunber of internediate charts generated, and displaying the internediate
charts through overlaying of one internediate chart over another in the
‘diréction and with a preset delay interval to visually indicate the change
in data between the internediate charts. 12. The system of claim
11 wherein adjusting further conprises adjusting in a forward direction
and with the preset delay interval for a play forward control event and
adjusting in a reverse direction and with the preset delay interval for a
pl ay reverse control event. 13. The system of claim 11 wherein
adjusting further conprises adjusting in a forward direction and with a
delay interval shorter than the preset delay interval for a fast forward
control event and adjusting in a rgzﬁ&pe direction and with a del ay
interval shorter than the preset délay interval for a fast reverse contro
event . 14. The system of claim 11 wherein adjusting further
conprises adjusting in a forward direction and wth a delay interval

| onger than the preset delay interval for a slow forward control event and
adjusting in a reverse direction and with a delay interval |onger than the
preset delay interval for a slow reverse control event.
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15. The system of claim 11 wherein adjusting further conprises adjusting

with.,an infinite delay interval for a stop control event. 16. A
met hod for controlling a dynam c display of data between two static charts,
t he met hod conpri si ng: : det enni ni ng a nunber of internediate charts
between first and second static charts; retrieving data for the
frrst static chart; retrieving data for the second static chart;
generating the nunber of internediate charts; di splaying the first
static chart; and overlayi'ng the display with each generated

intermediate chart in a direction and with a delay based on a selected
control event to control the dynamc diggugy of the data fromthe first
static chart to the second static chart. 17. The method of claim
16 wherein the select'ed control event further conprises one of the group
consisting of a play forward control event, a play reverse control event, a .
fast forward control eveﬂmnuﬂyfast reverse control event,J a sl ow forward
control evept, a slow reverse control -event, and a stop Yol event.
18. The net 0 ' 7 further conprisigg-pv Lng in a forward
direction f rward control eventy@ g in a reverse
direction f
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19. The method of claim 17 further conprising overlaying wwth a smaller
than normal delay for a fast control event, with a larger than nornal

- ~defdy for a slow control event, and with an infinite delay for a stop
control event. : i 18
20. The nethod of claim 17 further conprising selecting a displayed

indicator associated with a control eveavzfo provi de the sel ected control
event .

00 " Keyboard Press
CControl Event ),‘_,3 " Click on Icon
" Other
302 |
Stop 7 > | Set Delay = Infinite
N 304
306
Play Y | SetDelay = Normal s
Fwd ? "1 Set Direction = Forward
N 308~
310 - |
Play Y .| Set Delay = Normal o
Rev ? Set Direction = Reverse i
N 3127
314 _
Fast Y ,| Set Delay = Smaller .
Fwd ? _ Set Direction = Forward
N 316
318
Fast Y .| Set Delay = Smaller _
Rev? - Set Direction = Reverse
N 320
322
-~ Slow Y | SetDelay = Larger N
Fwd ? Set Direciion = Forward
N 324~
326
Slow Y .| Set Delay = Larger o
Rev ? "] Set Direction = Reverse
N 308~




