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(57) ABSTRACT 

A method, a computer readable medium, and a data System 
are provided for controlling computer System operation 
during execution of the computer System. At least one 
attribute change of a computer System to occur during the 
execution of the computer system is identified. The attribute 
change is associated with an event during computer System 
execution Such that indication of the event triggers the 
attribute change. An indeX point is identified at which point 
the attribute change is to occur, and an indeX point type is 
Specified for determining whether the attribute change is 
triggered depending on when the execution of the computer 
System commenced relative to occurrence of the indeX point. 
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METHOD AND SYSTEM FOR FLEXBLE 
TIME-BASED CONTROL OF APPLICATION 

APPEARANCE AND BEHAVOR 

FIELD OF THE INVENTION 

0001. This invention relates generally to computer soft 
ware applications and, more Specifically, to timing, control, 
and execution of Software applications. 

BACKGROUND OF THE INVENTION 

0002 Many computer applications are time sensitive. 
Some computer applications merely signify that time is 
passing by changing the appearance of a graphical display. 
For example, a program copying a file from a Source folder 
to a destination folder may show symbols that look like 
pages of text passing from the first folder to the Second 
folder. Similarly, Internet browsers change the appearance of 
a status bar, or rotate or otherwise change the appearance of 
a symbol on the Screen to show the computer's acknowl 
edgment that time is passing even if the browser is slow to 
respond with the desired page. Slightly more complicated 
examples include games in which playerS have a limited 
period of time to complete Some activity or in which the 
players' Scores are based on how long it takes them to 
perform Some task. 
0003. As price-performance of computer hardware con 
tinues to improve, computers have proliferated to televisions 
and set-top boxes (STBs) which receive digital cable tele 
vision or satellite signals and decode those signals from a 
digital data Stream and convert the data into audio-Visual 
programs. The STBs, therefore, make interactive television 
possible. With an appropriately configured STB, a user 
potentially can play along with a game Show, take courses by 
distance learning, bid in on-line auctions, and otherwise 
engage the television medium actively. The STB thus allows 
the user to engage in a highly time-dependent computer 
program where results depend on the user reacting in a 
limited time period. 
0004. In these examples and other forms of interactive 
multimedia, the timing of user interaction is correlated with 
a broadcast or replay of a program. Again taking the 
example of a quiz show, the user may have to respond to a 
question within a limited time period. It is important that the 
user be able to See the question, wager points, choose an 
answer, and know when the time to answer expires. Even in 
the cases of non-interactive programs, it may be desirable to 
display information about the events transpiring on-screen. 
It may be important to be able to display this information at 
relevant points in the program, Such as when a character 
appears, when a Scene changes, when an advertisement is 
being shown or is about to be shown, and at other times. 
0005 To create programming carrying this time-depen 
dent additional content, a developer first identifies time 
points at which informational and interactive content will be 
shown. Then, the developer faces the challenge of translat 
ing a list of identified time points into programmatic ele 
ments that initiate the additional content to be seen by the 
user. Taking the example of an interactive game show with 
which users can play along as depicted in FIG. 1A, the 
developer faces a number of Specific tasks. In creating the 
application, an object may be to create a display 100 
showing a number of graphical items. The developer may be 
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working from an audiovisual recording, the image content of 
which includes only a host 102. Upon this background, the 
developer is tasked with creating the rest of the Visual 
content shown in FIG. 1A. For example, the developer may 
be tasked with displaying a current question 104 and a range 
of multiple choice answers 106, 108, and 110 from which a 
user can choose, perhaps from a keyboard, a remote control, 
or a similar input device. The developer also want do 
Visually communicate to the user that Some questions are 
Worth double points with a banner message 112. In addition, 
the developer may also provide a status window 114 that 
tells users what round or question is in progreSS So that users 
can track where they are in the course of the game. 

0006 Creating such content generally is a familiar task to 
a video editor. The video editor may begin with multiple 
recordings of live action from multiple camera angles, 
recorded or filmed without interruption. From these record 
ings, the Video editor may select specific Segments to make 
up the program, edit out unnecessary recorded footage, 
choose camera angles, and add titles, graphics, and other 
content like that shown in FIG. 1A. Historically, this has 
been done with Video editing equipment and text generating 
equipment. Text generating equipment creates rasterized 
text as though it were visually recorded by a camera, then 
Superimposes the text over the originally recorded Video and 
rerecords the composite Video. This process is familiar to 
television creators and viewers, but does not include means 
for creating user interaction. 

0007 Improved technology has provided video designers 
with improved video production tools. Video production 
designers already are familiar with non-linear editing tools 
that allow designers to examine Video footage, underlying 
Scripts, audio tracks, and other content associated with the 
Video. Using these non-linear editing tools, designers can 
Select Specific time points in a Video at which titles, anno 
tations, overdubbing, or other content might be added. If 
production designers could associate the additional content 
with time points in the data representing the original pro 
gram, playback devices Such as STBs could decode and 
append this additional content to present it to users. 

0008 Conventionally, two basic methods are used for 
triggering the presentation of additional content within a 
program. In a first method, Synchronization points can be 
Stored within the application data content to asynchronously 
initiate the additional content. For example, Society for 
Motion Picture and Television Engineers (SMPTE) time 
codes or frame numbers, counted from a Selected reference 
point, can be used to trigger additional content as shown in 
FIG. 11B. An application or program 120 is embedded with 
a number of trigger points 122. An application (not shown) 
executing the program 120 then monitors the Video time 
codes 124 or frame numbers 126 and, using conventional 
conditional logic, determines when a trigger point 122 has 
been reached. The application (not shown) can then execute 
Specific program logic to generate the change in appearance 
or behavior associated with the trigger points 122. This 
method is Self-contained in that the encoded Synchronization 
points can initiate display of the additional content. How 
ever, this method does Suffer a disadvantage in that is 
consumes a significant amount of programming logic and a 
corresponding amount of program memory within the STB 
to operate. It also will be appreciated that, if there is a 
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miscommunication in transmission of the reference point, 
none of the Synchronization points will execute at the 
appropriate time. 
0009 Referring now to FIG. 1C, in a second method, a 
control operator 150 at a broadcast site from which a 
program 152 is being transmitted can transmit control Sig 
nals 154 to initiate the additional content. The control 
operator 150 might engage a Semiautomatic computer appli 
cation (not shown) to monitor the program 152 and view 
previously conceived timelines. Using Such a System, the 
control operator 150 in real time could actuate a control 
device to insert trigger Signals 154 into the broadcast Stream 
at the appropriate times. The application executing the 
program 152 receives these trigger Signals 154, interprets 
the instructions encoded therewith, and then effects the 
desired change in behavior or appearance of the program 
related to the additional content. The code needed to initiate 
the additional content may have been previously Stored in 
the program memory, or may be transmitted along with the 
trigger Signals 154. This Second approach has the potential 
advantage of usingleSS computer memory Storage than does 
the first method, but requires human intervention during the 
broadcast and real-time bandwidth capable of Supporting 
this remote control of the content. 

0010 Referring back to FIG. 1A, in the context of the 
game show example, either method would allow for ques 
tions 104, answers 106, 108, and 110, and other information 
112 and 114, to be selectively displayed. The first method 
entails time-monitoring of the program and the previously 
described application and hardware burdens. The Second 
method involves an operator, Supporting Software at trans 
mission and reception sites, and additional bandwidth. Both 
involve the potential expense of a Software engineer to 
create the complex combinations of programming State 
ments required to facilitate accurate triggering of the addi 
tional content. 

0.011 Thus, there is an unmet need in the art for gener 
ating Synchronization or trigger points during the execution 
of an interactive application and for invoking additional 
content associated with these trigger points as a result. 

SUMMARY OF THE INVENTION 

0012 Embodiments of the present invention enable pro 
Viding program content or changing program behavior dur 
ing execution of a computer System. Changes in appearance 
or behavior and attributes of a computer System to take place 
during computer System execution are identified. The 
attribute changes are associated with events, and these 
events are identified as indeX points. The indeX points 
implicate characteristics with which the attribute changes 
are implemented, Such as whether the attribute change 
asSociated with the indeX point will be triggerable if com 
puter System execution commenced after the event associ 
ated with the indeX point has passed. The indeX points allow 
a program developer flexible control over whether users will 
be experience attribute changes depending upon when the 
users engage the program by commencing execution of the 
computer System. Different types of indeX points can be 
assigned to different attribute changes So that different 
attribute changes can have different properties. Moreover, 
the indeX points can be revised and Stored separately from 
the attribute changes, allowing for flexibility and efficiency 
in revising programs and in transmitting the revisions. 
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0013 More specifically, embodiments of the present 
invention provide a method, a computer readable medium, 
and a data System for controlling computer System operation 
during execution of the computer System. Using embodi 
ments of the present invention, at least one attribute change 
of a computer System to occur during execution of the 
computer System is identified. The attribute change is asso 
ciated with an event during computer System execution Such 
that indication of the event triggers the attribute change. An 
indeX point is identified at which point the attribute change 
is to occur, and an indeX point type is specified for deter 
mining whether the attribute change is triggerable depending 
on when the execution of the computer System commenced 
relative to occurrence of the indeX point. 
0014. In accordance with further aspects of the invention, 
the attribute change is triggered upon reaching the event, and 
the attribute change is made in accordance with character 
istics of the attribute change determined by the indeX point 
Specified. Also, the indeX points are collected into an index 
list file, and the indeX points collected thereby are associated 
with the State changes that the indeX points initiate. Further, 
a plurality of indeX point types can be specified to allow for 
program developer control of the content associated with the 
indeX points. An indeX point type Suitably may be a first 
indeX point type for which the associated attribute change 
will be initiated only if computer System execution com 
menced before the event associated with the indeX point is 
reached. Also, an indeX point type Suitably may be a Second 
indeX point type for which the attribute State change is 
initiated upon reaching the index point, and will continue 
until the attribute change is countermanded. In addition, an 
indeX point type Suitably may be a third indeX point type 
having a start point and a stop point for which the associated 
attribute change is initiated upon reaching the indeX point if 
computer System execution commenced before the event 
asSociated with the Stop point is reached. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 The preferred and alternative embodiments of the 
present invention are described in detail below with refer 
ence to the following drawings. 
0016 FIG. 1A is a screen display from a hypothetical 
prior art interactive Software application; 
0017 FIG. 1B is a timeline of event triggers for the 
hypothetical prior art interactive Software application of 
FIG. 1A; 
0018 FIG. 1C is another timeline of event triggers for 
the hypothetical prior art interactive Software application of 
FIG. 1A; 
0019 FIG. 2A is a timeline showing operational char 
acteristics of a first indeX point type; 
0020 FIG. 2B is a timeline showing operational charac 
teristics of a Second indeX point type, 
0021 FIG. 2C is a timeline showing operational char 
acteristics of a third indeX point type having associated Stop 
points; 
0022 FIG. 3A is an index table collecting events asso 
ciated with the indeX points; 
0023 FIG. 3B is an index table collecting events asso 
ciated with the third type of indeX points listing the times of 
Start points and Stop points associated with the indeX point; 
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0024 FIG. 3C is an index table collecting the index point 
types, a start point and a stop point for each indeX point 
providing for possible use of the third indeX point type, and 
a State change initiated by the indeX point; 
0.025 FIG. 4 is a graphical depiction of a data stream 
showing a table of attribute changes and an associated indeX 
table being loaded to control behavior of an interactive 
application 

0026 FIGS. 5A-5F are screens from an interactive com 
puter application controlled using an embodiment of the 
present invention; 
0.027 FIG. 6A is an index table triggering state changes 
of the interactive computer application shown in FIGS. 
4A-4F; 

0028 FIG. 6B is a state table driven by the index table 
of FIG. 6A and controlling the run-time operation of the 
interactive computer application displayed to the user in 
FIGS. 5A-5F; 

0029 FIG. 7 is a flowchart of a routine for creating an 
indeX points for controlling attribute changes according to 
an embodiment of the present invention; 
0030 FIG. 8 is a flowchart of a routine for executing a 
computer application responsive to an indeX table for con 
trolling attribute changes according to an embodiment of the 
present invention; and 
0.031 FIG. 8 is a block diagram of a data processing/ 
media control System of an embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0032. By way of overview, embodiments of the present 
invention provide a method, a computer readable medium, 
and a data System for controlling computer System operation 
during execution of the computer System. Using embodi 
ments of the present invention, at least one attribute change 
of a computer System to occur during execution of the 
computer System is identified. The attribute change is asso 
ciated with an event during computer System execution Such 
that indication of the event triggers the attribute change. An 
indeX point is identified at which point the attribute change 
is to occur, and an indeX point type is specified for deter 
mining whether the attribute change is triggered depending 
on when the execution of the computer System commenced 
relative to occurrence of the indeX point. 
0033 FIGS. 2A-3C show timelines 200, 201, and 203, 
respectively, depicting at least three types of indeX points 
that can be used in accordance with embodiments of the 
present invention. FIG. 2A shows a plurality of a first index 
point type 211 which for purposes of this detailed descrip 
tion are termed momentary indeX points. A momentary 
indeX point 211 is momentary in a Sense that an attribute 
change associated with the indeX point is triggered only if 
computer System execution commenced before the event 
asSociated with the momentary indeX point 211 was reached. 
Taking the example of an interactive game show, program 
designers may wish to display a time-limited question if the 
user engaged the program before the question was first 
presented. This may be to prevent a user from being con 
fused or distracted by an object effectively flickering acroSS 

Jan. 15, 2004 

the Screen because the user engaged the program after the 
question was asked but without the user having time to 
respond. 

0034) More specifically, FIG. 2A shows four momentary 
index points at MO 212, M1214, M2216, and M3 218. In 
this example MO 212 and M3 216 trigger the display of 
information, while M1214 and M3 218 turn off the display 
of the information. Relative to the index point MO 212, the 
user initiates computer System execution at t 220, which is 
at a point after MO 212. A cross-hatched region 222 repre 
sents a duration from MO 212 to M1214 during which the 
information is programmed to be displayed. However, 
because the user initiated computer System execution at t 
220, that is after MO 212 which initiated display of the 
information, the information will not be displayed. On the 
other hand, if the user continues with computer System 
execution after t 220 or, for the sake of further example, 
initiates computer System execution at t 224, then the 
information initiated by M2216 (as indicated by the solid 
region 226) will be displayed. By continuing with computer 
System execution after t 220 or commencing computer 
System execution at t 224, computer System execution 
will have commenced before M2216. The momentary index 
point 216 provides for the information to be displayed as 
long as computer System execution commences before the 
event associated with a momentary indeX point is reached. 

0035) It will be appreciated that index points M1214 and 
M3 218 are used to turn off the display of information by 
triggering a countermanding attribute removing the infor 
mation from the display. If computer System execution 
commenced at t 224 and there were no index point such 
as M3 218 to turn off the display of the information, the 
information would remain displayed. In the case of com 
puter System execution commencing at t 220, the index 
point M1214 does not turn off the information because the 
information was never turned on, but the index point M1214 
Suitably is included for users engaging computer System 
execution prior to M0212. It will be appreciated that index 
points M1214 and M3 218 could be other types of index 
points, Such as a progressive indeX point which will be 
described in connection with FIG. 2B. It will be further 
appreciated that a duration could be associated with the 
index points M0212 and M1214, thereby making a second 
indeX point to deactivate the attribute Superfluous. 

0036 FIG. 2B shows two index points 230 and 232 of a 
Second indeX point type which for purposes of this detailed 
description is termed a progressive indeX point 231. Like the 
momentary index point (FIG. 2A), the progressive index 
point 231 initiates an associated attribute change with an 
event associated with the progressive indeX point 231. On 
the other hand, unlike the momentary index point (FIG.2A), 
the progressive indeX point 231 causes the associated 
attribute change to be initiated regardless of when computer 
System execution commences relative to the occurrence of 
the event associated with the progressive indeX point 231. 
Attribute changes associated with a progressive indeX point 
231 suitably are deactivated by Subsequent attribute 
changes. 

0037. The progressive index point PO 230, for purposes 
of this example, initiates an attribute change Such as a 
display of information, whereas progressive indeX point P1 
232 countermands the attribute change and removes the 
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information from display. As shown on a timeline 201, the 
user may initiate computer execution at point t234, t"236, or 
t"238, and in any of those cases the attribute change will be 
made until countermanded by the Second progressive indeX 
point P1 232, as indicated by a solid region 240. It will be 
appreciated that a progressive indeX point 231 operates in 
the nature of conventional Video editing today where Super 
imposed content appears regardless of when a user engages 
the program. 

0038 FIG. 2C shows two index points 250 and 256 of a 
third indeX point type which for purposes of this detailed 
description is termed a Segmented indeX point 251. A 
Segmented indeX point 251 has a Start point and a stop point. 
Like a momentary index point (FIG. 2A), the segmented 
index point 251 will only initiate an associated attribute 
change if computer System execution is commenced by an 
indicated time. Unlike the momentary index point (FIG. 
2A), however, the Segmented index point 251 enables ini 
tiation of the attribute change as long as computer System 
execution commences between the Start point and the Stop 
point, and until countermanded by a Subsequent attribute 
change. 

0039) More specifically, FIG. 2C shows a segmented 
index point 250 as having a start point S start 0 252 and a 
stop point S stop 0.253. An attribute change associated with 
the Segmented indeX point 250, if initiated, persists until 
countermanded by a Subsequent attribute change. In the 
example of FIG. 2C, the attribute change initiated by 
segmented index point 250 is shown to be countermanded 
by an attribute change triggered by a progressive indeX point 
PO 259. It will be appreciated that another type of index 
point Suitably Serves to countermand a previous attribute 
change, or a durational parameter could be associated with 
the Segmented indeX point to deactivate an associated 
attribute change. AS shown in FIG. 2C, a user commences 
computer System execution at t+262, which is after the Stop 
point S stop O 253. Because computer system execution 
commenced after the stop point S stop 0.253, the attribute 
change will not be initiated. The non-triggered attribute 
change is indicated by the cross-hatched region 266 which 
would have represented a duration of the attribute change. 

0040. By contrast, segmented index point 256 has a start 
point S start 2 257 and a stop point S stop 2 258 for an 
attribute change which Subsequently is countermanded by 
indeX point P1 260. AS shown, the user engages computer 
System execution at t++ 264, which precedes Stop point S 
Stop 2 258. As a result, the attribute change is made, as 
shown by a solid region 268. It will be appreciated that a 
cross-hatched region 269 shows a portion of a duration of 
the attribute change for which the attribute change was not 
initiated. For Sake of comparison, it will be appreciated that 
a Segmented indeX point 251 operates comparably to a 
momentary index point (FIG. 2A) which has a “grace 
period.” Thus, the segmented index point 251 allows an 
attribute change to be initiated even if computer System 
execution commences after a start point 252 or 257 as long 
as computer System execution is commenced before an end 
of either “grace period’ ending with a stop point 253 or 258. 

0041. For a program having a number of attribute 
changes initiated by a number of events, the indeX points 
suitably are collected in index tables. FIGS. 3A, 3B, and 3C 
show three different types of index tables which might be 
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used in accordance with embodiments of the present inven 
tion. FIG.3A shows an index table 300 with a single column 
302. The single column lists a series of events 304 that 
trigger a sequence of indeX points. A Single column table, for 
example, Suitably controls a Series of attribute changes 
keyed by indeX points of a Single type Such as momentary 
index points (FIG. 2A). If each event in a program is keyed 
to a momentary indeX point, an indeX table that lists events 
which trigger those indeX points Suitably provides enough 
information to initiate attribute changes upon reaching the 
listed events. ASSociated attribute changes will be initiated if 
computer System execution commenced before the event 
asSociated with the indeX point was reached. The index table 
300 also is suitable for initiating a series of progressive 
index points (FIG. 2B) which will initiate attribute changes 
asSociated therewith which will persist until countermanded. 
Further, the index table 300 is suitable for initiating a series 
of segmented index points (FIG. 2C) where the events are 
listed in pairs for Start points and Stop points. For example, 
time 0306 Suitably may be a start point for initiating an 
attribute change and time 1308 suitably may be a stop point 
marking an end of a period during which the attribute change 
may be initiated. Thus, depending on a configuration of a 
system using the index points, an index table 300 with a 
Single column 302 Suitably triggerS associated attribute 
changes. 
0042 Alternatively, FIG. 3B shows a more complex 
index table 320 having two columns 322 and 324. For 
example, the index table 320 is suitable for a system using 
one or more segmented index points (FIG. 2C) in addition 
to other types of indeX points Such as momentary index 
points (FIG. 2A) and progressive index points (FIG. 2B). 
For Sake of example, it is assumed that an attribute change 
asSociated with a first event uses a Segmented indeX point 
with a start point time 0326 and a stop point time 0328. The 
first column 322 can Store start points and the Second column 
324 can Store Stop points. On the other hand, if a Second 
attribute change is initiated by a momentary indeX point, 
only a start point is needed. Thus, specifying time 2 330 as 
a stop point for an attribute change is Sufficient to trigger the 
attribute change if computer System execution commenced 
prior to time 2 330 and, Suitably, no event is logged in the 
Second column 324 because Stop points are not used by 
momentary indeX points. 
0043. It will be appreciated that a single-column table 
like the index table 300 (FIG. 3A) could also be used for 
initiating attribute changes triggered by Segmented index 
points. If accommodation is made in the Single-column table 
to accept a Second operand in the Single column which can 
Specify a stop point for a Segmented indeX point, the index 
table could control operation of Segmented indeX points as 
well. 

0044 FIG. 3C shows a still more detailed index table 
350. As described in the foregoing examples of FIGS. 3A 
and 3B, it is assumed that a program using the indeX table 
Stores in the indeX table indeX point types to determine 
whether attribute change initiation is dependent on computer 
System execution commencing before the events are 
reached. It also is assumed that a program using the index 
points in FIGS. 3A and 3B is programmed to sequentially 
apply indeX points to attribute changes, and the indeX points 
in the indeX table are not associated to particular attribute 
changes in the indeX table. However, these types of infor 
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mation Suitably are included in an indeX table. The indeX 
table 350 has four columns including an index point type 
column 352, an event column for start points 354, an event 
column for Stop points for Segmented indeX points 356, and 
an attribute change column 358. Accordingly, it is manifest 
in the index table 350 that, for example, at time 0 360, a 
momentary index point (M) 362 triggers attribute change A 
364 if computer System execution commenced before time 
0 360 and until attribute change A 364 is countermanded. 
Similarly, at time 1 370, a progressive index point P 372 
triggers attribute change B 374 until attribute change B is 
countermanded. Also, at time 2 380, a Segmented indeX 
change S 382 triggers an attribute change C 386 provided 
computer System execution commences before Stop point 
time 3 388 and until attribute change C 386 is counter 
manded. In Sum, a multiplicity of indeX point information 
can be manifested in an indeX table for controlling a Series 
of attribute changes within the broad concepts of the present 
invention. 

004.5 FIG. 4 shows a data stream 400 including a series 
of attribute changes stored in an attribute change table 410 
and indeX points Stored in an indeX table 420 in accordance 
with an embodiment of the present invention. A suitably 
enabled receiver can use these tables 410 and 420 to direct 
execution of a program, with or without receiving additional 
application-specific code, according to the data in the tables 
410 and 420. Such a suitably enabled receiver of the tables 
410 and 420 using a method, program, or System to direct an 
application is described in the concurrently-filed, co-pend 
ing patent application entitled “METHOD AND SYSTEM 
FOR PROVIDING FLEXIBLE TIME-BASED CONTROL 
OF APPLICATION APPEARANCE AND BEHAVIOR,” 
bearing attorney docket number ENSE-1-1009, the contents 
of which are hereby incorporated by reference. The attribute 
change table 410 and the index table 420 can be separately 
modified and/or communicated as desired to the computer 
System executing the program to provide for flexibility in 
creating and modifying programs, as well as for Saving 
bandwidth when only one or the other is to be communi 
cated. 

0.046 For clarity, an extended non-limiting example of 
operation of Such a index table-driven System is provided in 
FIGS.5A-5F. FIGS. 5A-5F show displays from a hypotheti 
cal interactive television program, Such as a game Show. 
During presentation of the game Show, attributes presented 
to a user are changed according to an indeX file list 600 
(FIG. 6A) and a state table 620 (FIG. 6B) as a function of 
when the user engages the program, as will be further 
explained. The representative displays shown in FIGS. 
5A-5F represent a Series of consecutive images that a 
program designer wants a user to see depending on the point 
at which the user engages the program. 
0047 FIG. 5A shows a display seen by a user when 
computer System execution commences before Suitable 
indeX points associated with an event X is reached. The 
indeX points invokes a collection of attribute changes 
shown. More specifically, in FIG. 5A, a host 500 appears 
on-Screen. It will be appreciated that the images of the host 
500 suitably may represent the only actual camera footage 
incorporated by the program, whereas other attributes Suit 
ably can be computer-generated under control of the indeX 
file list 600 (FIG. 6A) and the state table 620 (FIG. 6B). 
Among the attributes displayed in FIG. 5A are a first 
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question 502, three possible answers 504,506, and 508, and 
a status indicator 510 that, in this case, informs a user that 
this is the first question. FIG. 5B shows a display seen by a 
user when computer System execution commences after the 
event X has passed. In FIG. 5B, only the image of the host 
500 and the status indicator 510 remain. 

0048. To achieve the result shown in FIGS.5A and 5B, 
attributes 502,504,506, and 508 suitably are associated with 
event X by a momentary index point, as will be further 
explained in connection with FIG. 6B. The status indicator 
510 is shown regardless of the fact that computer system 
execution began after event X. Thus, the status indicator 510 
Suitably is associated with event X by a progressive trigger. 
The program designer may choose not to display the ques 
tion 502 and answers 504,506, and 508 on the screen unless 
the user commenced computer System execution in time to 
engage the program before the question was shown. How 
ever, the program designer may want to inform the user of 
the progreSS of the game, and thus uses a progressive index 
point for the status indicator 510 to inform the user of the 
question number even if the user has missed the question. 
0049 FIG. 5C shows a display seen by a user who has 
engaged the program before Suitable indeX points associated 
with an event Y is reached. Among the attributes displayed 
in FIG. 5C are a second question 522, two possible answers 
524 and 526, along with the status indicator 510 that, in this 
case, informs a user that this is now the Second question. 
Also, a banner 530 is added to inform a user that the 
“BONUS ROUND IS NEXT!"FIG. 5D shows a display 
Seen by a user when computer System execution commenced 
after the event Y has passed but before a Segmented index 
point Stop point is reached, as will be further described. In 
FIG.5D, the attributes added in FIG.5C are gone except for 
the Status indicator 510 and the banner 530. FIG. 5E shows 
a display Seen by a user when computer System execution 
commenced after the indeX point invoking the attribute 
changes in FIG. 5C and the stop point for the segmented 
index point stop point is reached. In FIG. 5E, the only 
attribute remaining is the status indicator 510. 
0050. To achieve the result shown in FIGS. 5C, 5D, and 
5E, attributes 522, 524, and 526 suitably are associated with 
event Y by a momentary index point as will be further 
explained in connection with FIG. 6B. Also, there are only 
two available answers to this question, control of which also 
will be further explained in connection with FIG. 6B. The 
status indicator 510 is shown regardless of the fact that 
computer System execution began after event Y, although at 
event Y an indeX point caused a value of the Status indicator 
510 to change from “1” to “2.” Therefore, the status indi 
cator 510 Suitably is associated with event Y by a progres 
Sive trigger which changes the value displayed. Again, the 
program designer may choose not to display the question 
522 and answers 524 and 526 on the Screen unless the user 
commenced computer System execution to engage the pro 
gram before the question was shown. Again, the program 
designer Suitably wants to keep the user informed of the 
progreSS of the game, and thus uses a progressive index 
point for the status indicator 510 to inform the user of the 
question number. Finally, the banner 530 continues to be 
displayed for a time after the event Y triggering the display 
of attributes 522, 524, and 526 has passed. The program 
designer may wish to inform a loyal viewer that the 
“BONUS ROUND IS NEXT!” so that, even if the user has 



US 2004/0010793 A1 

missed the chance to answer question 2, he or she may wish 
to remain for the promised bonus round. Nonetheless, the 
program designer wishes to unclutter the Screen at a time 
before the next question is displayed, thus, the program 
designer Suitably chooses a Segmented indeX point to asso 
ciate the banner 530 with the event Y. 

0051 Finally, FIG. 5F shows a display seen by a user 
who has engaged the program before Suitable indeX points 
asSociated with an event Z is reached. Presentation of these 
attributes can be controlled by the program designer as in the 
foregoing examples, or the program designer may exercise 
prerogatives involving different indeX point choices. 

0.052 FIGS. 6A and 6B show an index table 600 and an 
attribute change table 620 which can be used to direct 
presentation of the program to the user. AS previously 
mentioned, with a receiver at a user location using a Suitable 
method, computer readable medium, or System, only the 
index table 600 and attribute change table 620 are needed to 
provide and control the attribute changes described in con 
nection with FIGS. 5A-5F. Advantageously, the attribute 
change and control information can be sent to the receiver 
without having to create application Specific code or con 
Sume the bandwidth or memory to transmit and Store appli 
cation specific code, respectively. For example, a typical 
set-top box (STB) which suitably is used to execute a 
program has little memory to Spare on Storing application 
Specific code. Moreover, the bandwidth of digital transmis 
Sion media is fairly crowded with Video and audio data, and 
there is little bandwidth left for transmitting large bodies of 
application Specific code. Methods, computer readable 
media, and Systems for creating and executing a program 
using embodiments of the present invention are described in 
concurrently-filed patent applications entitled “METHOD 
AND SYSTEM FOR AUTOMATIC CONTROL OF 
GRAPHICAL COMPUTER APPLICATION APPEAR 
ANCE AND EXECUTION," bearing attorney docket num 
ber ENSE-1-1003, “METHOD AND SYSTEM FOR PRO 
VIDING FLEXIBLE TIME-BASED CONTROL OF 
APPLICATION APPEARANCE AND BEHAVIOR,” bear 
ing attorney docket number ENSE-1-1009, and “METHOD 
AND SYSTEM FOR GENERATING FLEXIBLE TIME 
BASED CONTROL OF APPLICATION APPEARANCE 
AND BEHAVIOR,” bearing attorney docket number ENSE 
1-1010, all of which are incorporated by reference. 

0.053 Attribute changes keyed to common events, such 
as the display of questions and answers and other processes 
to be herein described, can be associated with each other into 
State changes, and the Series of State changes collected into 
a State table. Methods, computer readable media, and SyS 
tems for creation and use of State table are described in the 
application entitled “METHOD AND SYSTEM FOR 
AUTOMATIC CONTROL OF GRAPHICAL COMPUTER 
APPLICATION APPEARANCE AND EXECUTION," 
bearing attorney docket number ENSE-1-1003, incorporated 
by reference. For the sake of brevity in the following 
example, attribute changes keyed to common events will be 
collected into states as marked in FIGS. 6A and 6B. 

0054 FIG. 6A shows an exemplary index table 600 
configured to direct attribute changes as dictated by the 
attribute change table 620 (FIG. 6B). The index table 600 
has three columns. A first column is an event column 602 
listing events X 604, Y 606, and Z 608 triggering attribute 
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changes. It will be appreciated that, instead of using chro 
nological time, the events also could be measured in frame 
numbers or another counting mechanism that marks the 
passage of the program with which the indeX points in the 
index table 600 are associated. A second column is stop 
point column 610 used for Storing Stop points associated 
with segmented index points (FIG. 2C). One stop point at 
event Y'611 is stored. The operation of stop point 611 will 
be described in connection with the attribute change table 
620 (FIG. 6B), below. A third column is a state column 612 
which lists State 0 614, State 1616, and State 2 618. Each 
of these states 614, 616, and 618 represents a collection of 
attribute changes corresponding to a common event Such as 
event X 604, event Y 606, and event Z. 608, respectively. In 
other words, when event X 604 is reached, an index point 
keys the transition to State 0 614. Similarly, reaching event 
Y 606 keys the transition to State 1616, and reaching event 
Z 608 keys the transition to State 618. As will be appreci 
ated, there is one indeX point and one State for each of the 
three questions presented in FIGS. 5A-5F. 
0055 FIG. 6B shows the attribute change table 620 in 
which the attribute changes are collected into States associ 
ated with index points in the index table 600 (FIG. 6A). The 
combination of the index table 600 and the attribute change 
table 620 determines when and if attributes are viewed by a 
user of the program as shown in FIGS. 5A-5F. In an attribute 
change column 622, attribute changes are listed which will 
determine the appearance of the attributes 632-660 pre 
Sented to a user. An indeX point column 624 lists indeX point 
types for each of the attribute changes listed in the attribute 
column 622. AS previously described, the indeX point types 
can be stored in the index point table 600 (FIG. 6A), they 
can be set or assumed by an application receiving the tables 
600 and 620, they can be specified in an attribute change 
table 620 as shown, or they can be set in other ways known 
to a perSon of ordinary skill in the art. 

0056. In columns for State 0 626, State 1628, and State 
2 630, operands modify the attribute changes 632-660 listed 
in the attribute change column 632. For the sake of a 
nonlimiting example, the attribute changes 632-660 are 
keyed to one of the types of indeX points previously 
described in connection with FIGS. 2A-2C. The following 
discussion cross-references the contents of FIG. 6B with the 
index table 600 of FIG. 6A and the display screens shown 
in FIGS. 5A-5F. In the following discussion, for the sake of 
visual clarity, entries are referenced by a column 622-630 
and an attribute change 632-660, the latter making up the 
rows of the attribute change table 620. 
0057. In the attribute change table 620, the first attribute 
changes listed are for the status indicator 510 (FIGS. 
5A-5F), “Store in Qnumber. Visible”632 and “Store in 
Onumber. Text'634. The status indicator 510 remains visible 
regardless of whether the user engaged the program before 
an index point triggering a question was initiated (FIGS.5A, 
5C, and 5E) or after an index point triggering a question was 
initiated (FIGS. 5B, 5D, and 5F). The programming element 
“Store in Onumber.Visible'632 that determines the attribute 
change for the Status indicator Suitably is a progressive indeX 
point (FIG.3B) as signified by the operand “P” in the index 
point column type 624. AS previously described, a progres 
Sive indeX point initiates an attribute change that will persist 
until the attribute change is countermanded by a Subsequent 
attribute change. For the programming element “Store in 
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Qnumber.Visible”-632, the argument “T” for “True” is 
entered in the State 0 column 626, in the State 1 column 628, 
and the State 2 column 630. Accordingly, the status indicator 
510 (FIGS.5A-5F) is made visible at event X 604 (FIG. 6A) 
keying a progressive indeX point for the attribute change 632 
which remains visible throughout the events in this example. 

0058. The status indicator 510 remains visible, but the 
data it conveys does change. The operand for attribute 
change “Store in Qnumber.Text'634 changes from “1” in the 
State O column 626 to “2 in the State 1 column 628 to “3’ 
in the State 2 column 630. The operand for “Store in 
Obox. Visible'636 is set to “T” for “True’ in the State O 
column 626, the State 1 column 628, and the State 2 column 
630, indicating that the question number remains visible at 
all times as shown in FIGS. 5A-5F. Again, a progressive 
index point “P” is specified in the index point type column 
624 for the attribute change “Store in Qnumber. Text'634 
because, as shown in FIGS. 5A-5F, the number of a current 
question is desired to remain Visible at all times, regardless 
of whether computer System execution commences before or 
after the indeX point is reached. 
0059 New questions 502,522, and 542 are presented in 
FIGS. 5A, 5C, and SF, respectively, but are removed from 
display in FIGS. 5B, 5D, and SE where computer system 
execution commenced after the event associated with the 
indeX point passed as previously described. Display of the 
question is controlled by the attribute change "Store in 
Qbox. Visible'636, and its presentation is controlled by a 
momentary index point “M” in the index point type column 
624. Upon reaching event X 604 (FIG. 6A) the index point 
associated with State 0 614 is triggered. A “T” in the State 
0 column 626 results in the question being displayed if 
computer system execution commences before event X 604 
(FIG. 6A) is reached initiating the attribute change. 
0060. The text of the questions changes from State 0 614 
to State 1616 to State 2 618 as shown in the attribute change 
table where the attribute change “Store in Qbox.Text'638 
takes invokes the text for “O1,”“O2,” and “O3, in the State 
0 column 626, the State 1 column 628, and the State 2 
column 630, respectively. The index point type P is used to 
designate a progressive index point (FIG. 2B) to indicate 
that the question text can be Stored in the question box 
without change regardless of when computer System execu 
tion commences relative to events listed in the indeX table 
600 (FIG. 6A). Whether the question text persists whether 
computer execution begins after the triggering event is 
reached is irrelevant. AS previously described, the question's 
visibility is controlled by the attribute change “Store in 
Qbox. Visible'636 which is governed by a momentary index 
point, thereby achieving the program designer's desired 
appearances regardless of the indeX point type assigned to 
the attribute change “Store in Qbox.Text”638. 
0061 The presentation of the answers for the questions 
Works in the same way as for the questions. Attribute 
changes “Store in AnswerA.Visible'640, “Store in Answer 
B.Visible'646, and “Store in AnswerC.Visible'652 control 
the visibility of each of the answer choices. Attribute 
changes “Store in Answer A.Text'642, “Store in AnswerB 
Text'648, and “Store in AnswerC.Text'654 control the 
content of the answer blocks displayed. Like the attribute 
change pairs for the questions, a momentary indeX point type 
“M” is selected in the index point type column 624 for the 
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attribute changes “Store in Answer A.Visible'640, “Store in 
AnswerB.Visible'646, and “Store in AnswerC.Visible'652 
So that the questions will not be presented if a user com 
mences program execution after the triggering event is 
reached. Also like the attribute change pairs for the ques 
tions, a progressive indeX point type “P” is Selected in the 
index point type column 624 for the attribute changes “Store 
in AnswerA.Text'642, "Store in AnswerB.Text'648, and 
“Store in AnswerC.Text'644 because content index point 
type is irrelevant when the visibility of the question is 
controlled as previously described. Again, these attributes 
provide data which result in the appearance of displays as 
elected by the program designer in FIGS. 5A-5F. 
0062) There are two differences to note about attribute 
changes relative to the answer choices. First, as shown in 
FIG. 5C, there are only two answer choices for the second 
question. As a result, in the State 1 column, the argument for 
“Store in AnswerC.Visible”652 is changed to “F” for 
"False.” Thus, even if computer System execution com 
mences before reaching the event initiating the attribute 
change 652, no answer choice will be shown for “C.” 
Further, because the answer choice will not be shown, for the 
attribute change “Store in AnswerC.Text'654, the argument 
is “NO CHANGE” because there is no point in changing 
the content if the answer choice will not be displayed. For 
the third question as pictured in FIG. 5F, there is a third 
answer choice 548. Therefore, for "Store in AnswerC.Vis 
ible'652 the argument is changed back to “T” for “True” in 
the State 2 column 630, and the argument for “Store in 
AnswerC.Text”654 is changed to “C3” to give an answer for 
the current question. 
0063) Second, for each of the answer choices a function 
is named So that the user can interact with the game. "Store 
in Answer A.Func'644, “Store in AnswerB.Func'650, and 
“Store in AnswerC.Func'656 are attribute changes repre 
Senting function calls calling functions “Func Rgt” for a 
right answer and "Func Wrg’ for a wrong answer. Answer 
choice A is the right answer for the first question, thus the 
argument for “Store in AnswerA.Func'644 is “Func Rgt” 
for State column O 626, and the argument for “Store in 
AnswerB.Func'650 and “Store in AnswerC.Func'656 is 
“Func Wrg.” The arguments for “Store in 
AnswerA.Func'644, “Store in AnswerB.Func'650, and 
“Store in AnswerC.Func'656 similarly are changed to make 
choice B the right answer for the Second question in State 
column 1628 and to make choice C the right answer for the 
third question in State column 2630. It may be assumed that 
a user has buttons A, B, and C on a keypad or STB remote 
allowing him or her to choose one of the three answers. It 
will be appreciated that the index point type for “Store in 
AnswerA.Func'644, “Store in AnswerB.Func'650, and 
“Store in AnswerC.Func'656 in the index point type column 
624 is “M” for momentary. Accordingly, just as the user 
cannot see the answer choices if computer System execution 
commences after the initiating event is reached, he or she 
also cannot choose an answer and thereby engage the 
asSociated functions. 

0064. There is one attribute change which is controlled 
by a segmented index point (FIG. 2C), the “BONUS 
ROUND NEXT!” banner 530 (FIGS. 5C and 5D). As 
previously described, the program designer desires to leave 
the banner 530 displayed even if a user missed the second 
question by commencing computer System execution after 
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event Y 606 (FIG. 6A) was reached, thereby initiating the 
attribute changes in the State 1 column 628. FIG. 5D shows 
the banner 530 displayed, even though no question or 
answer choices are displayed. FIG. 5E shows that at some 
point the program designer desires preventing the user from 
Seeing the banner 530 if the user commences program 
execution some time after event Y 606 (FIG. 6A) was 
reached but before the next event initiating a State change at 
event Z 608 (FIG.5F) initiates display of the third question 
in the State 2 column 630. Accordingly, the segmented index 
point (FIG. 2C) is a suitable choice because the program 
designer can Specify a stop point Setting a time after the Start 
point for the segmented index point (FIG.2C) for which the 
attribute change still will be initiated. 
0065. The attribute change for the banner 530 (FIGS. 5C 
and 5D) is “Store in Bonus.Nxt.Visible”658. The index point 
type entry in the index point type column 624 is “S” for 
“segmented.” In the State 0 column 626, “NO CHANGE” 
is argument for a default nondisplayed condition. In the 
State 1 column 628, the argument is changed to “T” for 
“True” so that the banner 530 (FIGS. 5C and 5D) will be 
displayed if the user commences computer System execution 
at or before the event Y 606 (FIG. 6A) initiating the state 
change or at or before the stop point Y'613. It will be 
appreciated that there is no State column for the Stop point 
Y'613 in the attribute change table 630. As will be appre 
ciated by programmerS ordinarily Skilled in the art, it may be 
more efficient for an event handler to process the Stop point 
Y'613 when it is the only change being made, rather than 
initiate a mechanism to process all attribute changes for a 
State change collecting many attribute changes. Accordingly, 
an event handler will process stop points such as Y'613, 
preventing the associated attribute change Store in Bonus 
Nxt. Visible'658 from being triggered if computer system 
execution commenced after Y'613. 

0.066 Alast entry in the attribute change table 620 is the 
“Call function Scr( ) with arg”660. This is a scorekeeping 
function, the results of which are not shown. The attribute 
change Still is responsive to an indeX point type specified in 
the indeX point type column 624. It can be presumed that the 
Scorekeeping function is only active for questions the user 
can See and answer, as indicated by the Specification of “M” 
for a momentary indeX point in the indeX point type column 
for “Call function Scr( ) with arg'660. Accordingly, it will 
be appreciated that background program attributes not 
related to display of information are responsive to indeX 
points. It will also be appreciated that in Such an attribute 
change table 620 there is flexibility for programming involv 
ing function calls capable of processing functions named as 
arguments or with known functions with Specified argu 
mentS. 

0067 FIG. 7 depicts a routine 700 for selecting index 
points. The routine begins at a block 702. At a block 704, 
objects affected by State changes during execution of the 
program are identified. At a block 706, for each object 
affected by State changes, one or more points during com 
puter System execution for which the object should change 
are identified and logged in an index file list. At a block 708, 
for an identified attribute change, the appropriate indeX point 
type is identified. At a decision block 710, it is determined 
if the appropriate indeX point is a momentary indeX point. If 
so, at a block 712 the momentary index point is inserted. If 
not, at a decision block 714, it is determined if the appro 
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priate indeX point is a Segmented indeX point. If So, at a 
block 716 a start point is inserted to initiate the attribute 
change, and at a block 718 a stop point is inserted marking 
a last time computer System execution can commence and 
Still initiate the associated attribute change. If not, at a 
decision block 720, it is determined if the appropriate index 
point is a progressive indeX point. If So, at a decision block 
722, a starting point is inserted along with identification of 
a stopping point for the attribute change. At a decision block 
724 it is determined if all the index points have been 
assigned in order to effect the changes identified at the block 
704. If not, the routine continues with identification of the 
appropriate index point at the block 708. On the other hand, 
if all the index points have been assigned, the routine 700 
concludes at a block 726 once all suitable index points have 
been inserted. 

0068 FIG. 8 depicts a routine 800 for executing a 
program according to an indeX list. The routine begins at a 
block 802. At a block 804, as computer system execution 
reaches each listed indeX point, associated State and/or 
attribute changes are initiated. At a block 806, the type of 
indeX point triggering the attribute change is examined. At 
a decision block 808, it is determined if the index point is a 
momentary index point. If so, at a decision block 810 it is 
determined if the indeX point has passed before computer 
System execution commenced. If not, at a block 812, the 
asSociated attribute change is initiated. However, if the index 
point passed before computer System execution commenced, 
the indeX point is skipped and the routine progresses to a 
decision block 824 to determine if that index point was the 
last indeX point. 
0069. If at the decision block 808 the index point is 
determined not to be a momentary indeX point, at a decision 
block 814 it is determined if the index point is a segmented 
index point. If it is, at a decision block 816 it is determined 
if the Stop point for the Segmented indeX point passed before 
computer System execution commenced. If not, at a block 
818 the associated attribute change is initiated. However, if 
the Stop point did pass before computer System execution 
commenced, the indeX point is skipped and the routine 
progresses to the decision block 824 to determine if that 
indeX point was the last indeX point. 
0070 If at the decision block 814 the index point is 
determined not to be a Segmented indeX point, at a decision 
block 820 it is determined if the index point is a progressive 
index point. If so, at a block 822 the associated attribute 
changes are initiated. However, if at the decision block 820 
it is determined that the indeX point is not a progressive 
indeX point, the indeX point is skipped and the routine 
progresses to the decision block 824 to determine if that 
indeX point was the last indeX point. It will be appreciated 
that if three different types of index points are used and the 
first two types have been ruled out, that the decision block 
820 can be avoided. The decision block 820 is used to 
indicate flexibility in that other forms of index points can be 
devised and used within the broad principles of the present 
invention. 

0071. If at the decision block 824 the index point just 
processed is determined not to have been the last index 
point, the routine 800 loops to the block 804 to identify the 
next indeX point. If the indeX point just processed is deter 
mined to have been the last indeX point, the routine ends at 
a block 826. 
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0072 FIG. 9 shows a computer system 900, which could 
be in the form of a media controller or a set-top box (STB) 
operable for using embodiments of the present invention. 
The computer system 900 is operable for controlling a 
display 902, Such as a television, and an audio Subsystem 
904, Such as a Stereo or a loudspeaker System. The computer 
system 900 receives input from a network 906, such as a 
broadband data network. The computer system 900 also 
receives user input from a wired or wireleSS user keypad 
908, which may be in the nature of a STB remote. 
0073. The computer system 900 receives input from the 
network 906 via an input/output controller 910, which 
directs signals to and from a Video controller 912, an audio 
controller 914, and a central processing unit (CPU) 916. In 
the case of a STB, the input/output controller 910 suitably is 
a multiplexer for routing video data blockS received from the 
network 906 to a video controller 912 in the nature of a video 
decoder, audio data blocks to an audio controller 914 in the 
nature of an audio decoder, and for routing other data blockS 
to a CPU 916 for processing. In turn, the CPU 916 com 
municates through a system controller 918 with input and 
storage devices such as read only memory (ROM) 920, 
System memory 922, System Storage 924, and input device 
controller 926. 

0074 The computer system 900 shown in FIG. 9 thus 
can receive State tables or State table files, pass them through 
the input/output controller 910 to the CPU 916 where it will 
be processed through the system controller 918, Suitably in 
response to user input gathered through the user keypad 908 
and the input device controller 926. The state table can then 
be executed as previously described in connection with the 
foregoing examples, method flowcharts, and block dia 
grams. 

0075) While the preferred embodiment of the invention 
has been illustrated and described, as noted above, many 
changes can be made without departing from the Spirit and 
Scope of the invention. Accordingly, the Scope of the inven 
tion is not limited by the disclosure of the preferred embodi 
ment. Instead, the invention should be determined entirely 
by reference to the claims that follow. 
What is claimed is: 

1. A method for controlling computer System operation 
during execution of the computer System, the method com 
prising: 

identifying an attribute change of a computer System to 
occur during execution of the computer System; 

asSociating the attribute change with an event in the 
computer System Such that indication of the event 
triggers the attribute change; 

identifying an indeX point in the execution of the com 
puter System indicative of when the event is to occur; 

asSociating the indeX point in the computer System with 
the event; and 

Specifying an indeX point type for the indeX point, the 
indeX point type determining whether the attribute 
change is triggerable depending on when the execution 
of the computer System commenced relative to occur 
rence of the indeX point. 

2. The method of claim 1, including triggering the event 
in the computer System upon reaching the indeX point in the 
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computer System associated with the event, Such that the 
attribute is changed in accordance with characteristics of the 
attribute change determined by the indeX point type speci 
fied. 

3. The method of claim 1, wherein the index point type is 
a first indeX point type that Specifies that the attribute change 
is triggerable only when the indeX point is reached after the 
execution of the computer System commenced. 

4. The method of claim 1, wherein the index point is a 
Second indeX point type that Specifies that the attribute 
change is triggerable when the indeX point triggering the 
attribute change has been reached and the attribute change 
asSociated with the indeX point has not been countermanded 
with a Subsequent attribute change. 

5. The method of claim 1, wherein the index point type is 
a third indeX point type that Specifies that the attribute 
change is triggerable when the indeX point has been reached, 
the attribute change associated with the indeX point has not 
been countermanded by a Subsequent attribute change, and 
a stop activation point associated with the indeX point has 
not been reached until after the execution of the computer 
System commenced. 

6. The method of claim 1, wherein an index table includes 
a list of the indeX points. 

7. The method of claim 1, wherein an index table includes 
a list of the indeX points and a corresponding list of index 
point types. 

8. The method of claim 5, wherein an index table includes 
a list of the indeX points and a corresponding list of Stop 
activation points for the third indeX point type. 

9. The method of claim 5, wherein an index table includes 
a list of the indeX points, a corresponding list of indeX point 
types and, a corresponding list of Stop activation points for 
the third indeX point type. 

10. The method of claim 6, wherein the index table is 
ordered by Sequential occurrence of the indeX points. 

11. A method for controlling computer System operation 
during execution of the computer System, the method com 
prising: 

identifying an attribute change of a computer System to 
occur during execution of the computer System; 

asSociating with the attribute change an indeX point 
Signifying when the attribute change is to begin; and 

Specifying an indeX point type for the attribute change, at 
least one indeX point type being a first indeX point type 
configured to not initiate the attribute change if the 
indeX point has passed before execution of the com 
puter System commenced. 

12. The method of claim 11, including triggering the 
attribute change to begin at the current point of execution 
and after the current point of execution unless the index 
point type associated with the attribute change is the 
momentary indeX point and the indeX point passed before 
execution of the computer System commenced. 

13. The method of claim 11, wherein the index point type 
is a Second indeX point type that Specifies that attribute 
change is triggerable when the indeX point triggering the 
attribute change has been reached and the attribute change 
asSociated with the indeX point has not been countermanded 
by a Subsequent attribute change. 

14. The method of claim 11, wherein the index point type 
is a third indeX point type that Specifies the attribute change 
is triggerable when the indeX point has been reached, the 
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attribute change associated with the indeX point has not been 
countermanded by a Subsequent attribute change, and a stop 
activation point associated with the indeX point has not been 
reached until after the execution of the computer System 
commenced. 

15. The method of claim 11, wherein an index table 
includes a list of the indeX points. 

16. The method of claim 11, wherein an index table 
includes a list of the indeX points and a corresponding list of 
indeX point types. 

17. The method of claim 14, wherein an index table 
includes a list of the indeX points and a corresponding list of 
Stop activation points for the third indeX point type. 

18. The method of claim 14, wherein an index table 
includes a list of the indeX points, a corresponding list of 
indeX point types and, a corresponding list of Stop activation 
points for the third indeX point type. 

19. The method of claim 15, wherein the index table is 
ordered by Sequential occurrence of the indeX points. 

20. A computer readable medium for Storing instructions 
for controlling computer System operation during System 
execution, the computer readable medium comprising: 

first computer program code means for identifying an 
attribute change of the computer System to occur during 
execution of the computer System; 

Second computer program code means for associating the 
attribute change with an event in the computer System 
Such that indication of the event triggers the attribute 
change; 

third computer program code means for identifying an 
indeX point in the execution of the computer System 
indicative of when the event is to occur; 

fourth computer program code means for associating the 
indeX point in the computer System with the event; and 

fifth computer program code means for Specifying an 
indeX point type for the indeX point, the indeX point 
type determining whether the attribute change is trig 
gerable depending on when the execution of the com 
puter System commenced relative to occurrence of the 
indeX point. 

21. The computer readable medium of claim 20, including 
Sixth computer program code means configured to trigger 
the attribute change in the computer System upon reaching 
the indeX point in the computer System asSociated with the 
event, Such that the attribute is changed in accordance with 
characteristics of the attribute change determined by the 
indeX point type specified 

22. The computer readable medium of claim 20, wherein 
the fifth computer program code means Specifies that the 
indeX point type is a first indeX point type configured Such 
that attribute change is triggerable only when the indeX point 
is reached after the execution of the computer System 
commenced. 

23. The computer readable medium of claim 20, wherein 
the fifth computer program code means Specifies that the 
indeX point type is a Second indeX point type configured Such 
that the attribute change is triggerable when the indeX point 
triggering the attribute change has been reached and the 
attribute change associated with the indeX point has not been 
countermanded by a Subsequent attribute change. 

24. The computer readable medium of claim 20, wherein 
the fifth computer program code means Specifies that the 
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indeX point type is a third indeX point type configured Such 
that the attribute change is triggerable when the indeX point 
triggering the attribute change has been reached, the 
attribute change associated with the indeX point has not been 
countermanded by a Subsequent attribute change, and a stop 
activation point associated with the indeX point has not been 
reached until after the execution of the computer System 
commenced. 

25. The computer readable medium of claim 20, further 
comprising a Seventh computer program code means for 
generating an indeX table including a list of the indeX points. 

26. The computer readable medium of claim 20, further 
comprising an eighth computer program code means for 
generating an indeX table including a list of the indeX points 
and a corresponding list of indeX point types. 

25. The computer readable medium of claim 24, further 
comprising a ninth computer program code means for gen 
erating an indeX table including a list of the indeX points and 
a corresponding list of Stop activation points for the third 
indeX point type. 

26. The computer readable medium of claim 24, further 
comprising a tenth computer program code means for gen 
erating an indeX table including a list of the indeX points, a 
corresponding list of indeX point types and, a corresponding 
list of Stop activation points for the third indeX point type. 

27. The computer readable medium of claim 25, wherein 
the Seventh computer program code means generates the 
indeX table by Sequential occurrence of the indeX points. 

28. A computer readable medium for controlling com 
puter System operation during execution of the computer 
System, the computer readable medium comprising: 

first computer program code means for identifying an 
attribute change of a computer System to occur during 
execution of the computer System; 

Second computer program code means for associating 
with the attribute change an indeX point Signifying 
when the attribute change is to begin; and 

third computer program code means for Specifying an 
indeX point type for the attribute change, at least one 
indeX point type being a first indeX point point config 
ured to not initiate the attribute change if the indeX 
point has passed before execution of the computer 
System commenced. 

29. The computer readable medium of claim 28, including 
fourth computer program code means for triggering the 
attribute change to begin at the current point of execution 
and after the current point of execution unless the index 
point type associated with the attribute change is the 
momentary indeX point and the indeX point passed before 
execution of the computer System commenced. 

30. The computer readable medium of claim 28, wherein 
the third computer program code means Specifies that the 
indeX point type is a Second indeX point type configured Such 
that the attribute change is triggerable when the indeX point 
triggering the attribute change has been reached and the 
attribute change associated with the indeX point has not been 
countermanded by a Subsequent attribute change. 

31. The computer readable medium of claim 28, wherein 
the third computer program code means Specifies that the 
indeX point type is a third indeX point type configured Such 
that the attribute change is triggerable when the indeX point 
triggering the attribute change has been reached, the 
attribute change associated with the indeX point has not been 
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countermanded by a Subsequent attribute change, and a stop 
activation point associated with the indeX point has not been 
reached until after the execution of the computer System 
commenced. 

32. The computer readable medium of claim 28, further 
comprising a Sixth computer program code means for gen 
erating an indeX table including a list of the indeX points. 

33. The computer readable medium of claim 28, further 
comprising a Seventh computer program code means for 
generating an indeX table including a list of the indeX points 
and a corresponding list of indeX point types. 

34. The computer readable medium of claim 31, further 
comprising an eighth computer program code means for 
generating an indeX table including a list of the indeX points 
and a corresponding list of Stop activation points for the third 
indeX point type. 

35. The computer readable medium of claim 31, further 
comprising a ninth computer program code means for gen 
erating an indeX table including a list of the indeX points, a 
corresponding list of indeX point types and, a corresponding 
list of Stop activation points for the third indeX point type. 

36. The computer readable medium of claim 32, wherein 
the Sixth computer program code means generates the indeX 
table by Sequential occurrence of the indeX points. 

37. A System for controlling computer System operation 
during computer System execution, the System comprising: 

a user interface configured to identify an attribute change 
of a computer System to occur during execution of the 
computer System; and 

a processor including: 

a first component configured to associate the attribute 
change with an event in the computer System Such 
that indication of the event triggers the attribute 
change; 

a Second component configured to identify an indeX 
point in the execution of the computer System indica 
tive of when the event is to occur; 

a third component configured to associate the indeX 
point in the computer System with the event; and 

a fourth component configured to specify an indeX 
point type for the indeX point, the indeX point type 
determining whether the attribute change is triggered 
depending on when the execution of the computer 
System commenced relative to occurrence of the 
indeX point. 

38. The system of claim 37, wherein the processor 
includes a fifth component configured to trigger the attribute 
change in the computer System upon reaching the indeX 
point in the computer System associated with the event, Such 
that the attribute is changed in accordance with character 
istics of the attribute change determined by the indeX point 
type specified. 

39. The system of claim 37, wherein the fourth component 
is further configured to specify that the indeX point type is 
a first indeX point type Such that the attribute change is 
triggerable only when the indeX point is reached after the 
execution of the computer System commenced. 

40. The system of claim 37, wherein the fourth component 
is further configured to specify that the indeX point type is 
a Second indeX point type Such that the attribute change is 
triggerable when the indeX point triggering the attribute 
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change has been reached and the attribute change associated 
with the indeX point has not been countermanded by a 
Subsequent attribute change. 

41. The system of claim 37, wherein the fourth component 
is further configured to specify that the indeX point type is 
a third indeX point type Such that the attribute change is 
triggerable when the indeX point has been reached, the 
attribute change associated with the indeX point has not been 
countermanded by a Subsequent attribute change, and a stop 
activation point associated with the indeX point has not been 
reached until after the execution of the computer System 
commenced. 

42. The system of claim 37, further comprising a sixth 
component configured to generate an indeX table including 
a list of the indeX points. 

43. The system of claim 37, further comprising a seventh 
component configured to generate an indeX table including 
a list of the indeX points and a corresponding list of index 
point types. 

44. The System of claim 41, further comprising a Seventh 
component configured to generate an indeX table including 
a list of the indeX points and a corresponding list of Stop 
activation points for the third indeX point type. 

45. The System of claim 41, further comprising an eighth 
component configured to generate an indeX table including 
a list of the indeX points, a corresponding list of indeX point 
types and, a corresponding list of Stop activation points for 
the third indeX point type. 

46. The system of claim 42, wherein the sixth component 
is further configured to generate the index table by Sequen 
tial occurrence of the indeX points. 

47. A System for controlling computer System operation 
during execution of the computer System, the computer 
readable medium comprising: 

a user interface configured to identify an attribute change 
of a computer System to occur during execution of the 
computer System; and 

a processor including: 

a first component configured to associate with the 
attribute change an indeX point Signifying when the 
attribute change is to begin; and 

a Second component configured to Specify an indeX 
point type for the attribute change, at least one index 
point type being a first indeX point type configured to 
not initiate the attribute change if the indeX point has 
passed before execution of the computer System 
commenced. 

48. The method of claim 47, including a third component 
configured to trigger the attribute change to begin at the 
current point of execution and after the current point of 
execution unless the indeX point type associated with the 
attribute change is the first indeX point type and the index 
point passed before execution of the computer System com 
menced. 

49. The system of claim 47, wherein the second compo 
nent is further configured to Specify that the indeX point type 
is a Second indeX point type Such that the attribute change is 
triggerable when the indeX point triggering the attribute 
change has been reached and the attribute change associated 
with the indeX point has not been countermanded by a 
Subsequent attribute change. 
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50. The system of claim 47, wherein the second compo 
nent is further configured to Specify that the indeX point type 
is a third indeX point type Such that the attribute change is 
triggerable when the indeX point has been reached, the 
attribute change associated with the indeX point has not been 
countermanded by a Subsequent attribute change, and a stop 
activation point associated with the indeX point has not been 
reached until after the execution of the computer System 
commenced. 

51. The system of claim 47, further comprising a fourth 
component configured to generate an indeX table including 
a list of the indeX points. 

52. The system of claim 47, further comprising a fifth 
component configured to generate an indeX table including 
a list of the indeX points and a corresponding list of indeX 
point types. 

53. The system of claim 50, further comprising a sixth 
component configured to generate an indeX table including 
a list of the indeX points and a corresponding list of Stop 
activation points for the third indeX point type. 

54. The system of claim 50, further comprising an seventh 
component configured to generate an indeX table including 
a list of the indeX points, a corresponding list of indeX point 
types and, a corresponding list of Stop activation points for 
the third indeX point type. 

55. The system of claim 42, wherein the fourth component 
is further configured to generate the indeX table by Sequen 
tial occurrence of the indeX points. 

56. A method for controlling computer System operation 
during execution of the computer System, the method com 
prising: 

identifying an attribute change of a computer System to 
occur during execution of the computer System; 

asSociating the attribute change with an event in the 
computer System Such that indication of the event 
triggers the attribute change; 

identifying an indeX point in the execution of the com 
puter System indicative of when the event is to occur; 

asSociating the indeX point in the computer System with 
the event; 

Specifying that the attribute change is triggered only when 
the indeX point is reached after the computer System 
was engaged; and 

capturing data representing one of attribute change infor 
mation and indeX point information for use during the 
execution of the computer System. 

57. A computer readable medium storing instructions for 
controlling computer System operation during System execu 
tion, the computer readable medium comprising: 

first computer program code means for identifying an 
attribute change of the computer System to occur during 
execution of the computer System; 

Second computer program code means for associating the 
attribute change with an event in the computer System 
Such that indication of the event triggers the attribute 
change; 

third computer program code means for identifying an 
indeX point in the execution of the computer System 
indicative of when the event is to occur; 
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fourth computer program code means for associating the 
indeX point in the computer System with the event; 

fifth computer program code means for Specifying that the 
attribute change is triggered only when the indeX point 
is reached after the computer System was engaged; and 

Sixth computer program code means for capturing data 
representing one of attribute change information and 
indeX point information for use during the execution of 
the computer System. 

58. A System for controlling computer System operation 
during computer System execution, the System comprising: 

a user interface configured to identify an attribute change 
of a computer System to occur during execution of the 
computer System; and 

a processor including: 

a first component configured to associate the attribute 
change with an event in the computer System Such 
that indication of the event triggers the attribute 
change; 

a Second component configured to identify an indeX 
point in the execution of the computer System indica 
tive of when the event is to occur; 

a third component configured to associate the indeX 
point in the computer System with the event; 

a fourth component configured to Specify that the 
attribute change is triggered only when the index 
point is reached after the execution of the computer 
System commenced; and 

a fifth component configured to capture data represent 
ing one of attribute change information and indeX 
point information for use during the execution of the 
computer System. 

59. A method for controlling computer system operation 
during execution of the computer System, the method com 
prising: 

identifying an attribute change of a computer System to 
occur during execution of the computer System; 

asSociating the attribute change with an event in the 
computer System Such that indication of the event 
triggers the attribute change; 

identifying an indeX point in the execution of the com 
puter System indicative of when the event is to occur; 

asSociating the indeX point in the computer System with 
the event; 

Specifying that the attribute change is triggered when the 
indeX point triggering the attribute change has been 
reached and the attribute change associated with the 
indeX point has not been countermanded by a Subse 
quent attribute change, and 

capturing data representing one of attribute change infor 
mation and indeX point information for use during the 
execution of the computer System. 

60. A computer readable medium Storing instructions for 
controlling computer System operation during System execu 
tion, the computer readable medium comprising: 
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first computer program code means for identifying an 
attribute change of the computer System to occur during 
execution of the computer System; 

Second computer program code means for associating the 
attribute change with an event in the computer System 
Such that indication of the event triggers the attribute 
change; 

third computer program code means for identifying an 
indeX point in the execution of the computer System 
indicative of when the event is to occur; 

fourth computer program code means for associating the 
indeX point in the computer System with the event; 

fifth computer program code means for Specifying that the 
attribute change is triggered when the indeX point 
triggering the attribute change has been reached and the 
attribute change associated with the indeX point has not 
been countermanded with a Subsequent attribute 
change; and 

Sixth computer program code means for capturing data 
representing one of attribute change information and 
indeX point information for use during the execution of 
the computer System. 

61. A System for controlling computer System operation 
during computer System execution, the System comprising: 

a user interface configured to identify an attribute change 
of a computer System to occur during execution of the 
computer System; and 

a processor including: 
a first component configured to associate the attribute 

change with an event in the computer System Such 
that indication of the event triggers the attribute 
change; 

a Second component configured to identify an indeX 
point in the execution of the computer System indica 
tive of when the event is to occur; 

a third component configured to associate the indeX 
point in the computer System with the event; 

a fourth component configured to Specify that the 
attribute change is triggered when the indeX point 
triggering the attribute change has been reached and 
the attribute change associated with the indeX point 
has not been countermanded with a Subsequent 
attribute change, and 

a fifth component configured to capture data represent 
ing one of attribute change information and indeX 
point information for use during the execution of the 
computer System. 

62. A method for controlling computer System operation 
during execution of the computer System, the method com 
prising: 

identifying an attribute change of a computer System to 
occur during execution of the computer System; 

asSociating the attribute change with an event in the 
computer System Such that indication of the event 
triggers the attribute change; 

identifying an indeX point in the execution of the com 
puter System indicative of when the event is to occur; 
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asSociating the indeX point in the computer System with 
the event; 

Specifying that the attribute change is triggered when the 
indeX point has been reached, the attribute change 
asSociated with the indeX point has not been counter 
manded by a Subsequent attribute change and a stop 
activation point associated with the indeX point has not 
been reached; and 

capturing data representing one of attribute change infor 
mation and indeX point information for use during the 
execution of the computer System. 

63. A computer readable medium Storing instructions for 
controlling computer System operation during System execu 
tion, the computer readable medium comprising: 

first computer program code means for identifying an 
attribute change of the computer System to occur during 
execution of the computer System; 

Second computer program code means for associating the 
attribute change with an event in the computer System 
Such that indication of the event triggers the attribute 
change; 

third computer program code means for identifying an 
indeX point in the execution of the computer System 
indicative of when the event is to occur; 

fourth computer program code means for associating the 
indeX point in the computer System with the event; 

fifth computer program code means for Specifying that the 
attribute change is triggered when the indeX point has 
been reached, the attribute change associated with the 
indeX point has not been countermanded by a Subse 
quent attribute change and a Stop activation point 
asSociated with the indeX point has not been reached 
until after the execution of the computer System com 
menced; and 

Sixth computer program code means for capturing data 
representing one of attribute change information and 
indeX point information for use during the execution of 
the computer System. 

64. A System for controlling computer System operation 
during computer System execution, the System comprising: 

a user interface configured to identify an attribute change 
of a computer System to occur during execution of the 
computer System; and 

a processor including: 

a first component configured to associate the attribute 
change with an event in the computer System Such 
that indication of the event triggers the attribute 
change; 

a Second component configured to identify an indeX 
point in the execution of the computer System indica 
tive of when the event is to occur; 

a third component configured to associate the indeX 
point in the computer System with the event; 

a fourth component configured to Specify that the 
attribute change is triggered when the indeX point 
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has been reached, the attribute change associated a fifth component configured to capture data represent 
with the indeX point has not been countermanded by ing one of attribute change information and indeX 
a Subsequent attribute change and a Stop activation point information for use during the execution of the 
point associated with the indeX point has not been computer System. 
reached until after the execution of the computer 
System commenced; and k . . . . 


