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METHOD AND APPARATUS FOR 
DISPLAYING AN INTERACTIVE 
TELEVISION PROGRAM GUIDE 

BACKGROUND OF THE INVENTION 

This application is a continuation-in-part of US. patent 
application Ser. No. 08/502,774 (M. Eyer et al.), ?led on 
Aug. 11, 1995, now US. Pat. No. 5,801,753 Which is 
incorporated herein by reference. 

The present invention relates to a method and apparatus 
for alloWing a user to obtain information and enter com 
mands relating to the provision of services over a commu 
nication network. More particularly, the invention relates to 
an on-screen visual program guide that guides a user through 
a menu of individual events Which are available via an 

information network. 
The invention has particular applicability to the provision 

of an interactive program guide (IPG) for events such as 
television programs, movies, concerts, sporting events, 
interactive services, and the like Which are available over a 
digital broadcast satellite (DBS) system or a cable television 
netWork (CATV). The program guide can be easily sWitched 
by a user betWeen a partial screen guide and a full-screen 
guide so that the guide can be used While a current program 
is continuously vieWed. In this Way, attributes of other 
programming services available on other channels are deter 
mined While continuity of vieWing is maintained. 

The availability of digital netWorks for the transmission of 
games, information services, television programming 
(including movies and special events), shop at home 
services, and the like, has vastly increased the number and 
variety of such services available to consumers. Systems 
With 500 or more programming channels are contemplated 
and are expected to be in operation in the near future. One 
challenge that has emerged in the development and design of 
such systems is hoW to keep consumers informed as to the 
scheduling of the many different events that are offered. 
Additionally, there is a need for a convenient Way to alloW 
consumers to communicate via the television, for example, 
to order pay programming from a service provider, order 
goods or services from a shopping channel, and participate 
in contests, opinion polls, or other interactive activities. 

In the past, Where cable and satellite television systems 
have generally provided less than 100 channels, Weekly or 
monthly program guides have been printed and distributed 
by mail. Periodical publications, such as TV Guide, have 
been available for purchase at neWsstands or by subscrip 
tion. HoWever, any schedule changes made after the printing 
of the program guides render such printed guides inaccurate. 
Further, for the contemplated systems of 500 or more 
channels, the sheer volume of entries renders the use of 
printed program guides expensive and inconvenient. The 
indexing of the large number of programs is a complex task 
and a consumer’s search for a desired program may be 
extremely laborious and inconvenient. 

Alogical solution to the problem of providing an accurate, 
up-to-date guide for a large number of events is to provide 
the guide via an electronic medium. Some CATV systems 
provide a dedicated channel Which displays current pro 
gramming. HoWever, this is unsatisfactory in that only about 
one to three hours of programming is displayed and the 
information is usually scrolled sloWly so that the user must 
Wait to vieW a particular listing. Moreover, these systems 
lack any user interface capability and cannot be customiZed 
to suit the user’s needs. 

The communication industry is Working toWard the devel 
opment of program guides that are doWnloaded to a sub 
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2 
scriber terminal, such as a “set-top box” connected to a 
subscriber’s television, in order to provide program schedule 
information. One stumbling block in implementing such an 
electronic program guide is the amount of bandWidth 
required to carry the large amount of scheduling information 
over a communication channel. Another obstacle is the 
amount of memory required to store scheduling data for a 
Week or more Within the set-top box. Such random access 
memory (RAM) is currently expensive. This con?icts With 
the requirement that a consumer set-top box be a relatively 
inexpensive item. 

Another problem faced by developers of electronic guides 
to events available over a communication netWork is the 
provision of the schedule information in a timely manner. 
Subscribers Would groW impatient if the response time for 
providing scheduling information in ansWer to a query for 
such information for a particular time slot takes too long. In 
an ideal system, a subscriber Would receive an immediate 
ansWer to a request for scheduling information pertaining to 
a particular time period. After obtaining scheduling 
information, a subscriber may desire further details about a 
particular program. Again, it Would be inconvenient to Wait 
for more than a feW seconds in order to obtain descriptive 
information about a program. Ideally, the description infor 
mation should be provided almost instantaneously. 

It Would be advantageous to provide an interface for 
alloWing a user to interact With a television program guide 
to events that is economical in terms of both communication 
bandWidth and cost. Such an interactive guide should 
respond to user inquiries and commands on an instantaneous 
or near instantaneous basis. The interactive service guide 
should be received by a relatively inexpensive set-top box, 
and adapt to the amount of RAM available in a particular 
set-top box. The interactive service guide should enable 
more advanced set-top boxes having more memory to 
respond to requests for schedule and description information 
even more rapidly than boxes having less memory. 

It Would be further advantageous to provide an interactive 
television program guide to events that is easily invoked and 
does not interfere With the vieWing of a current program. The 
guide should be easily sWitched to a partial or full screen 
format or returned to a non-display status as desired by a 
user. 

Additionally, the guide should be relatively easy to use. 
The guide should be easily navigated, for example, using a 
user interface device such as a hand held remote control. The 
guide should provide various options for display, including 
full or partial overlay of a program being vieWed, blending 
of the program guide and the current programming, and 
reformatting of the existing program. Blending refers to the 
electronic mixing of video and graphics, Where the graphics 
may be locally or remotely generated. Reformatting refers to 
the resiZing of the video in either or both of the vertical and 
horiZontal directions. Such reformatting Would alloW dis 
play of both the guide and the full existing program in a 
reduced siZe. In particular, it is desirable to provide refor 
matting of a program When the program guide is displayed 
in a partial screen mode, thereby alloWing the vieWer to 
continue to vieW a primary program in Whole While also 
accessing the guide. 
The guide should alloW a user to directly tune to 

programs, obtain speci?c detailed program information 
(e.g., movie ratings and revieWs), set program timers of a 
television and associated recording or playback device (e. g., 
a video cassette recorder—VCR), and add speci?c channels 
to a favorite channel list. The guide should alloW presenta 
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tion of information in a list or grid format and provide 
displays covering programming over varying time periods. 

The present invention provides a method and apparatus 
for allowing a user to interface With an electronic television 
program guide Which enjoys the above and other advan 
tages. 

SUMMARY OF THE INVENTION 

In accordance With the present invention, a method and 
apparatus for displaying an interactive electronic television 
program guide are provided. The invention is an interactive 
guide to events Which are received from an information 
netWork such as a CATV or DBS system. The guide Works 
in conjunction With program data Which is provided on the 
same netWork on Which the programming is available. 
Additionally, a partial screen guide, or “mini-guide”, can be 
displayed in an overlaid or blended fashion With the current 
program, thereby making the guide less obtrusive yet still 
visible. With the present system, an existing program can be 
reformatted When the program guide is displayed in a partial 
screen mode, thereby alloWing the vieWer to continue to 
vieW a primary program While also accessing the guide. The 
guide alloWs a user to determine the attributes of program 
ming available on different programming services (i.e., 
channels) While maintaining continuity of vieWing With a 
current primary channel. 

The guide is easily invoked and minimiZes interference 
With the vieWing of a current program. The guide can be 
easily sWitched by a user to a partial or full screen format or 
returned to a non-display status. The guide can be easily 
navigated using a hand held remote control and provides 
various options for display, including full or partial overlay 
of existing programming, and blending of the program guide 
and the current programming. 

The guide alloWs a user to directly tune to programs, 
obtain speci?c detailed program information, set program 
timers of a television and associated recording or playback 
device, and add speci?c channels to a favorite channel list. 
The guide provides presentation of information in a list or 
grid format and provides displays covering programming 
over varying time periods. 

Moreover, the guide can be con?gured to provide a 
variety of informational displays and interactive capabilities. 
For example, the guide may contain the month, day and time 
slot of the program information being vieWed. Typically, this 
Will default to the current date and time When the guide is 
invoked. Channel call letters (e.g., MTV, CNN, ESPN, 
HBO, VH1, Cinemax) and channel numbers can be dis 
played. A particular channel can be highlighted upon entry 
into the guide, including the last channel vieWed or a default 
channel. Start times of programs Will be displayed, including 
odd start times (e.g., times that are not on the hour or half 
hour). Program titles and a description of the programming 
can be displayed. Provision is made to truncate text that does 
not ?t Within the display of a particular time span. Various 
icons (symbols) or colors can be used to indicate program 
attributes such as closed captioning (CC), coloriZation, 
black-and-White, stereo, surround sound, or Dolby® stereo, 
or to indicate Whether the program is broadcast live, is one 
part of a multi-part series, contains dialogue in an alternate 
language, or is a repeat presentation. 

Additionally, the guide may display ratings of program, 
including Motion Picture Association of America (MPAA) 
ratings (e.g., G, PG, R), a critic’s rating (e.g., “3 stars” or 
“good”), or other rating indicating, for example, violence, 
nudity, or adult content. The guide may further display 
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4 
Whether a program belongs to a speci?c class of program 
ming such as movies, neWs, children’s programming or 
comedy. Moreover, further subclasses may be de?ned (e.g., 
action movies). 
The guide may display the start time, end time, and 

duration of a program. For pay programming, the guide may 
display the purchase price. The guide can require the user to 
provide authoriZation to vieW speci?c programs or channels, 
for example, by use of a passWord entered via the remote 
control. This feature is valuable for parents Who Want to 
prevent children from Watching certain types of program 
ming. 
The guide may further alloW the service provider to 

communicate With speci?c individuals or groups of users. 
See, for example, commonly assigned US. Pat. No. 5,260, 
778 (Apparatus for Selective Distribution of Messages Over 
a Communications NetWork). In this manner, speci?c 
messages, advertisements and promotions may be directed 
at targeted groups. Groups may be de?ned by geographical 
area, distribution hub, or by common interests (e.g., boxing 
fans, comedy fans and so forth). Additionally, the guide 
alloWs individuals to order neW programming services or 
change the level of service received. 
A plurality of database “pages” is provided for commu 

nication over the information netWork. Each page corre 
sponds to a particular time slot, and includes data de?ning 
the titles and descriptions of events offered during the time 
slot to Which that page pertains. The database pages are 
transmitted via the information netWork at a transmission 
rate selected to enable the recovery of a particular database 
page Within a predetermined acquisition time limit, to obtain 
schedule data for the time slot represented by that page. 
The schedule data represents information services and 

messages identifying events provided by particular informa 
tion services at particular times, and is transmitted in a 
preformatted form to facilitate the display of schedules by 
time slot at a decoder Without performing the sorting at the 
decoder. 
The database pages can be transmitted in a packetiZed 

transport stream Wherein different categories of data are 
carried in different packet streams and each packet stream 
has a unique packet identi?er (PID). For example, each of 
the database pages can be carried in a separate packet stream 
having an unique PID for that page. Foundation data nec 
essary to decode the schedule data carried in the database 
pages can be provided in an additional data stream Which has 
its oWn PID. 

The database pages contain schedule data for time periods 
beyond a current period, for example, for a Week or more 
beyond the current day. Aseparate stream of data is provided 
With schedule information for the current time period, e.g., 
the current day or a tWo day, forty-eight hour period. The 
separate stream has its oWn PID and provides the schedule 
information for the current time period at a rate Which is 
sloWer than the rate at Which the schedule data carried in the 
database pages are provided. In particular, the data for the 
current time period is provided in a loW-rate “trickle data 
stream” and stored in the RAM of a subscriber set top box 
or the like. The data for future time periods is carried in a 
“demand data stream” Which carries the data at a much 
higher rate and can be acquired on a real time basis in 
response to a subscriber’s request for future scheduling 
information. Since the RAM available at the subscriber 
location Will typically be less than that available to store all 
of the future schedule information, the provision of a sepa 
rate high rate demand data stream alloWs timely acquisition 
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of desired scheduling data. Moreover, the current scheduling 
data stored in RAM can be retrieved and displayed imme 
diately. 

In an example illustrated embodiment, a method and 
apparatus are provided for displaying an interactive elec 
tronic program guide to a plurality of programming services 
available via an information netWork from a service pro 
vider. A guide display area is provided on a primary display 
area of a device associated With said netWork in response to 
a user command, Wherein the guide display area comprises 
a portion of the primary display area. The guide display area 
provides information on the attributes of the programming 
of at least one of the programming services (i.e., channels), 
and is sWitchable in response to a user command to provide 
information on the attributes of the programming of at least 
one other of the programming services. Furthermore, the 
primary vieWing channel can be reformatted to reduce it in 
siZe (e.g., in either or both the horiZontal and vertical 
directions) to alloW the user to vieW all of the primary 
channel While also accessing the guide. This alloWs a user to 
access the guide With the possibility of vieWing the pro 
gramming displayed on the primary display area in Whole. 
Additionally, the guide display and overlapped portion of the 
primary display can be blended. Thus, a user may easily 
select a partial overlay guide display With or Without 
blending, a full guide display, or return to a non-display 
status by simply pressing a button on a hand-held remote 
control. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of various elements necessary 
to generate an IPG packet stream; 

FIG. 2 is a block diagram of apparatus for receiving and 
decoding IPG data; 

FIG. 3 is a diagrammatic illustration shoWing a preferred 
method of communicating schedule information including 
title records and description records; 

FIG. 4 is a diagrammatic illustration illustrating the 
labeling of schedule data for different time slots With unique 
PIDs for each look ahead interval; 

FIG. 5 is a diagrammatic illustration providing an 
example of hoW IPG data slots are assigned to PIDs to 
enable scheduling data to be provided for the guide betWeen 
tWo consecutive time slots; 

FIG. 6 is a diagrammatic illustration of a partial overlay 
display of the program guide; 

FIG. 7 is a diagrammatic illustration of a ?rst embodiment 
of a partial overlay display of the program guide With 
reformatting of the primary display; 

FIG. 8 is a diagrammatic illustration of a second embodi 
ment of a partial overlay display of the program guide With 
reformatting of the primary display; 

FIG. 9 is a diagrammatic illustration of a partial overlay 
display of the program guide With blending; 

FIG. 10 is a diagrammatic illustration of a full screen 
display of the program guide; and 

FIG. 11 is a diagrammatic illustration of a user-operated 
remote control interface device. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In accordance With the present invention, a method and 
apparatus are provided for alloWing a user to receive and 
interact With an interactive program guide (IPG) of services 
available via DBS or CATV systems, or the like. 

FIG. 1 is a block diagram of encoder apparatus for 
assembling and transmitting interactive program guide 
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6 
(IPG) packets in a multiplex With various services to be 
provided over a communication netWork. A packet stream 
multiplexer 14 receives data packets for N different services 
that are input to the multiplexer via a plurality of terminals 
10, 12. IPG packets are also input to the packet stream 
multiplexer 14 for multiplexing With the data packets for the 
different services. The services can provide, for example, 
events such as television programs (e.g., via a netWork 
service), movies (e.g., via the HBO service), special sports 
events, shop at home services, information services, inter 
active services, toWn meetings, and any other type of service 
available electronically via a communication netWork. The 
packet stream multiplex output from multiplexer 14 is 
transmitted over the communication netWork by a conven 
tional transmitter 22. The communication netWork can 
comprise, for example, a satellite communication netWork, 
a cable television netWork or a telephone netWork. 
IPG data is input to an IPG data processor 16 via an 

operator interface 18. The operator interface can comprise a 
Workstation having a keyboard through Which an operator 
inputs various scheduling information. Other input devices, 
such as optical character readers and voice recognition 
systems can also be used to input scheduling information to 
the IPG data processor. The scheduling information is typi 
cally organiZed by time slots Within a particular day. The 
time slots can be any siZe, for example tWo, four, six, eight 
or 12 hours. For each event, a title can be provided together 
With the time at Which the event is available. A description 
of the event can also be provided as part of the IPG data 
input via the operator interface. 
The IPG data processor outputs both a high-speed demand 

data stream 17 and a loW-rate trickle data stream 19. The 
trickle stream is used to improve the responsiveness and user 
friendliness of the program guide function by ensuring that 
the memory in a subscriber’s decoder alWays holds a data 
base Which is up-to-date for current programming and can 
be used to facilitate the provision of a “mini-guide” display 
option, Where a partial program guide is displayed over a 
small portion of a user’s television screen While the rest of 
the screen continues shoWing television programs or other 
available services. Whenever a user desires to vieW a portion 
of the program guide database that is not stored in the 
decoder memory, the desired portion is acquired from the 
high speed demand stream. Thus, trickle data does not need 
to be present for programs scheduled farther in the future 
than can be held in the available decoders having the largest 
IPG RAM allocation. All other data is provided via the 
demand stream. It should be appreciated that such a mini 
guide can also be provided Without the provision of a trickle 
stream. 

To simplify implementation, it is preferable for the trickle 
stream to be constructed using the same format as the 
demand stream(s). Data blocks received from the trickle 
stream are ?ltered in ?rmWare at the decoder to reject those 
representing data farther in the future than the particular 
decoder’s RAM can hold. It is also preferable to provide 
only one trickle stream per multiplex, With all of the current 
scheduling data being carried in that single stream. The 
demand data, on the other hand, may be provided in a 
plurality of different data streams carried in the multiplex 
output from packet stream multiplexer 14. 

If the trickle and demand streams are both present on the 
same transport multiplex, they are multiplexed together and 
packetiZed in an IPG multiplexer and packetiZer 20. The 
resultant IPG packets are input to the packet stream multi 
plexer 14 and combined With the packets for the various 
services carried in the transmitted multiplex, as indicated 
above. 
By providing the most current schedule information (e. g., 

the schedules for the current one or tWo day period) in the 
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decoder RAM, this information can be retrieved by a user 
Without delay once the RAM has been loaded. The remain 
ing data in the schedule database, i.e., the demand data, must 
be able to be acquired With as small a delay as reasonably 
possible Within the constraints of system cost and complex 
ity. Thus, if a user selects a time period of interest in the 
future, he must be able to see the program grid for the future 
time period (containing the schedule of events for that time 
period) in as short a time as possible. Preferably, this time 
Will not exceed several seconds, and the program description 
information Will be available no more than several seconds 
later (e.g., one to three seconds) for programs Whose titles 
are visible on the screen. The necessary loW acquisition time 
requires the delivery of IPG data not already stored in RAM 
at a high transmitted rate. 
Even at high aggregate data rates (for example, in excess 

of one million bits per second—Mbps), the decoder must be 
able to keep up With the processing of messages received 
into its buffers. For example, aggregate rates as high as 
several Mbps may be offered. 

The system meets the objectives set forth above by 
addressing pages by time slot, ?ltering data slots and pages 
using ?rmware and/or hardWare ?ltering, providing multiple 
PIDs (packet identi?ers) to simplify the ?ltering required, 
delivering the data in a preformatted manner, and using 
separate data blocks to communicate title information and 
program description information. Data associated With 
timed events is page addressed, With the page number 
identifying a time slot. Timed events include substantially 
all of the data in the database except for foundation data. The 
foundation data is necessary to control the processing of the 
IPG functions, and includes compression (e.g., Huffman) 
code tables necessary to decompress title and description 
text, channel name tables, and various Well knoWn data 
required to properly process the packetiZed data stream to 
recover the information carried thereby. 

Time slots are numbered sequentially, e.g., starting at day 
Zero of the global positioning satellite (GPS) time reference 
as Well knoWn in the art. Virtually any time slot siZe can be 
used. For the trickle stream, for example, slot siZes of tWo, 
three, four, six, eight, tWelve or tWenty-four hours are 
preferable to simplify processing. The slot siZe for the trickle 
IPG data may also be different than that used for the demand 
IPG data, as indicated in Table 1 set forth hereinafter. 

The packets encapsulating demand IPG data can be 
packetiZed using either a feW PIDs or many PIDs. FirmWare 
?ltering is best suited for implementations using many PIDs, 
each carrying a feW pages. HardWare ?ltering can ef?ciently 
handle many pages being carried on a feW PIDs. If enough 
PIDs are available so that only one IPG data page is assigned 
to one PID, then only PID ?ltering is necessary to acquire 
the page(s) and associated time slot(s) of interest. If several 
pages are carried on each PID, ?rmWare ?ltering can be 
performed after PID ?ltering, based on a unique page 
identi?er for each page carried under the PID. For instance, 
Where four hour time slots are provided and one Week of 
schedule data is offered, a total of forty-tWo PIDs may be 
supplied for the forty-tWo four hour time slots in a Week 
(seven days=168 hours). In such an embodiment, since each 
page has its oWn PID, no page ?ltering is required at the IPG 
data processor. 

The IPG data processor delivers the schedule data in a 
preformatted form. Although a decoder could be designed to 
accept and process individual database messages (i.e., 
records) such as daily schedules, title records, description 
records, etc., this approach Would require substantial band 
Width overhead to deliver message headers and the like. 
Further, the requirement for such overhead Would result in 
shorter message siZes, thereby creating additional process 
ing overhead in the encoder and decoder. At the same time, 
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the processing time to handle each message could limit the 
delivery rate, Which Would increase the acquisition time. 

By delivering data to the decoders in preformatted blocks, 
ef?cient processing is provided, memory management Waste 
is reduced, access time is reduced, and memory management 
is simpli?ed. More particularly, by preformatting the sched 
ule data at the transmitter side, operations such as sorting the 
data need only be performed once at the transmitter, and not 
at each of the millions of decoders that receive the IPG data. 
In addition to presorting the data, the IPG data is prefor 
matted to provide relatively long messages (e.g., in one 
kilobyte segments) Which are easier to process at the 
encoder Where the streams are created as Well as easier and 
faster to process and store in the decoder. By providing long 
messages, the decoder only needs to perform block copy 
operations necessary to construct a memory image, in order 
to keep up With the incoming How of portions of the IPG 
database. Long messages also enable large blocks of 
memory to be allocated at the decoder, minimiZing the 
overhead associated With the dynamic allocation of memory 
blocks. Processing time at the decoder is further reduced by 
allocating a large block of RAM for each of the large data 
blocks. No further central processing unit (CPU) overhead is 
required above that used to collect the memory image. 

The delivery of preformatted IPG data to the decoders 
also enables entire blocks of IPG data to be purged from the 
decoder memory once the time slot associated With the data 
block has passed. Further, if the decoder RAM is running 
loW, description data (as opposed to title data) can be purged, 
one slot at a time. The resulting RAM is left With large holes, 
rather than lots of small holes (i.e., fragmentation) that 
Would sloW the retrieval of the IPG data from the memory. 

In the method and apparatus disclosed herein, the prefor 
matted IPG data blocks are delivered to the decoders for 
direct storage in RAM. Moreover, the description records 
are logically separated from daily schedules and title 
records. This serves tWo purposes. First, the description 
records are large. In some instances, the decoder Will not 
have enough RAM to hold descriptions for one or more time 
slots. Second, the description records can be distributed at a 
sloWer rate than the schedule and title records. This Will 
enable the schedule and title records to be displayed very 
quickly, With a short Wait, if necessary, for the description 
records. 

An example of the format that can be used for the 
preformatted IPG data blocks is provided in Table 1, Which 
sets forth the data block format in a C-language-like syntax 
that is a method of describing continuous and possible 
variable rate sequences of bits, instead of specifying a 
procedural program and its functions as in the computer 
language C. The ?rst column of the syntax contains the 
syntax element. The second column gives the length of the 
syntax elements in bits. The third column of Table 1 gives 
the length of the syntax elements in bytes. The last column 
in Table 1 describes the information carried in various bits 
of the syntax element. The header “IPGidataiblock(){. . . 
}” indicates that the syntax elements Within the braces are a 
named set and may be invoked elseWhere in the syntax by 
simply using the designation “IPGidataiblockO”. A con 
ditional occurrence of bit structures may be indicated With 
the usual “if” tests. The customary relational operators Well 
knoWn in the C-language are also available. Loop structures 
are possible and use the standard C loop header syntax. The 
syntax table is accompanied by a set of semantics, providing 
de?nitions for each previously unde?ned syntax ?eld and 
placing constraints on their use. Five types of data blocks are 
de?ned, namely, scheduleilistings, descriptions, commoni 
listings, commonidescriptions, and foundation data. The 
folloWing IPG prelinked data block format can be used: 
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TABLE 1 

IPGidataiblock(){ Bits Bytes Bit Number/Description 

blockitypeibyte 8 1 
reserved 4 7-4: reserved 
blockitype 4 3-0:{foundation, commonilistings, 

commonidescriptions, 
scheduleilistings, descriptions, 
rsvd1..N} 

version 8 1 range 1—255 
if(blockitype==foundation){ 
slotisizesi?eld 24 (3) 

reserved 12 23-12: reserved 

commoniblockitimeislotisize 4 11-8:{i2,i3,i4,i6,i8,i12,i24,i48, 
L168, rsvd1..N} 

trickleiblockitimeislotisize 4 7-4:{i2,i3,i4,i6,i8,i12,i24, 
rsvd1..N} 

demandiblockitimeislotisize 4 3-0:{rsvd1, rsvd2,i4,i6,i8,i12, 
i24, rsvd3..N} 

}else{ 
date 16 (2) start of time period covered, days 
time 8 (1) start of time slot, hours since mid. 
} 
bundleiID 8 1 range 0-255 
reserved 8 1 
dataiblockilength 24 3 units: bytes 
for(i==0; i<N; i++){ 

isiaigroupibyte 8 (1) 
isiaigroup 1 7: {no,yes} 
reserved 7 6-0: reserved 
offsetitoinextigroupiorisource 24 (3) 0 indicates end of block 
if(isiaigroup){ 

reserved 8 groupiID 8 }else{ 

sourceiID 16 

} 
for(i==0; i<M; i++){ 

offsetitoinextimessageitype 24 

messageitypeiID 8 for(i==0; i<P; i++){ 

longimessage 1 {no, yes} 
if(longimessage){ 
messageilength 15 }else{ 

messageilength 7 messageibody() 8*L Wordialignment 0-8 ((0-1)) 

Wordialignment 0-8 (0-1) 

0 indicates end of channel 

(L) L=0 indicates end of group 

(L) L=0 indicates end of group 

blockitype: A 4-bit enumerated type ?eld Which identi 
?es the type of IPG data block. The following C code 
de?nes the enumeration: 

enum block_type { foundation, common_listings, common_descriptions, sched_listings, 
descriptions, reserved1 . . . N}; 

version: An 8-bit unsigned integer value in the range 
1—255 Which re?ects the version or revision of the data 
contained in the block. Each time the database is 
updated (e.g., as a result of program changes, deletions 
or additions) a neW version of the data block covering 
the affected time slot is generated. 

foundation: The block contains untimed data (foundation 
data) rather than time-related data. The foundation type 
alloWs the same data block format to be used for 
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untimed data, such as the compression tables, program 
theme classes, and channel names. 

commonilistings: The block contains a single copy of 
each repeated program listing Whose ?rst occurrence is 
in the commoniblockitimeislot covered by the 
commonilistings block. A repeated program listing is 
de?ned as a listing that is shoWn more than once, Within 
the trickle database lookahead, either on an affiliated 
group of channels or on a single channel Which does not 
belong to any group. No such listing shall be included 
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in any scheduleilisting block (see below). This block 
type applies to trickle data only. 

commonidescriptions: The block contains a single copy 
of each repeated program description Whose ?rst occur 
rence is in the commoniblockitimeislot covered by 
the commonidescriptions block. A repeated program 
description is de?ned as a description that is shoWn 
more than once, Within the trickle database lookahead, 
either on an af?liated group of channels or on a single 
channel Which does not belong to any group. No such 
description shall be included in any description block 
(see beloW). This block type applies to trickle data only. 

scheduleilistings: The block contains daily schedules 
and program listings speci?c to each time slot. For 
trickle data, these listings correspond to single-shoW 
programs—those Which are shoWn only once Within the 
lookahead. 

descriptions: The block contains program descriptions 
speci?c to each time slot. For trickle data, these 
descriptions correspond to single-shoW programs— 
those Which are shoWn only once Within the lookahead. 

commoniblockitimeislotisize: A 4-bit enumerated 
type ?eld Which de?nes the time slot siZe in hours for 
commonilistings and commonidescriptions blocks. 
The slot siZe for these common data blocks shall be 
selected so that it is an integer multiple of, or equal to, 
the slot siZe used by the trickle data blocks. The 
folloWing C statement de?nes the enumeration: 

1O 
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The date ?eld is ignored for foundation data blocks. 

bundleiID: Channels are logically divided into 
“bundles” to ef?ciently accommodate different channel 
con?gurations at the set-top units. The bundleiID is an 
8-bit unsigned integer in the range 0 to 255 identifying 
each bundle of source channels and groups. The value 
0 de?nes the “common bundle” Which includes chan 
nels common to all con?gurations; While other values 
of bundleiID identify con?guration speci?c bundles. 
Typically, a set-top converter requires bundle 0 and one 
or more other bundles for its con?guration. 

dataiblockilength: A 24-bit count of the number of 
bytes to folloW in the block. 

offsetitoinextigroupiorisource: A 24-bit number 
representing the distance in bytes to the neXt group of 
source channels or the neXt source channel, i.e., the 
length of all data to folloW for the speci?ed groupiID 
or sourceiID. This ?eld is ignored for the foundation 
blocks. 

groupiID: The identity of the af?liated channel group to 
Which the messages to folloW apply. When isiai 
group is set, the listing and description record IDs are 
shared among all the source channels in the group. This 
?eld is ignored for the foundation block. 

sourceiID: The identity of the channel to Which mes 

enum common_block_time_slot_size {tWo_hours, three_hours, four_hours, siX_hours, 
eight_hours, tWelve_hours, tWenty_four_hours, forty_eight_hours, 
one_hundred_sixty_eight_hours, reservedl . . . N}; 

trickleiblockitimeislotisize: A 4-bit enumerated type 
?eld Which de?nes the time slot siZe in hours for the 
trickle scheduleilisting and description blocks. The 
folloWing C statement de?nes the enumeration: 

sages to folloW apply. The sourceiID uniquely de?nes 
the channel’s identity. This ?eld is ignored for the 
foundation blocks. 

offsetitoinextimessageitype: A 24-bit number repre 

enum trickle_IPG_time_slot_size {tWo_hours, three_hours, four_hours, siX_hours, 
eight_hours, tWelve_hours, tWenty_four_hours, reservedl . . . N}; 

demandiblockitimeislotisize= A 4-bit enumerated type 
?eld Which de?nes the time slot siZe in hours for the 
demand scheduleilisting and description blocks. The 
folloWing C statement de?nes the enumeration: 

senting the distance in bytes to the neXt type of mes 
sages. 

messageitype: The IPG message type common to all 
messages to folloW. 

enum trickle_IPG_time_slot_size {reserved1, reserved2, four_hours, siX_hours, eight_hours, 
tWelve_hours, tWenty_four_hours, reserved3 . . . N}; 

time: An unsigned integer in the range 0 to 23 Which 
represents the hour in the day Which is the starting point 
for data de?ned in this block. The time ?eld is ignored 
for foundation data blocks. 

date: An unsigned integer in the range 0 to OXFFFF, 
representing the day for Which schedule data is carried 
in the block. Day Zero is Jan. 6th, 1980 (GPS day Zero). 
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longimessage: A Boolean ?ag Which indicates, When set, 
that the message length is a 15-bit ?eld. When clear, the 
message length ?eld is 7 bits. 

messageilength: A 7 or 15 -bit ?eld de?ning the length of 
the message body to folloW. 

messageibody(): The body of one given IPG message. 
The header portions are not stored, but their contents 
are re?ected in ?elds such as the groupimessageitype 
and message length. 
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Wordialignment: These ?elds supply from Zero to one 
byte of padding, used to bring the particular part of the 
block to a Word boundary, for processing and address 
ing ef?ciency. 

The following are examples of IPG message types that 
can be provided: 

attribute name, class name, named class assignment, 
sortable class assignment, sortable subclass 
assignment, translation table, decode table, clear data, 
database lookahead, source name, schedule record, 
program title, program description, program package, 
pay-per-vieW program, etc. 

An example of the structure of one particular IPG message 
type, namely the schedule record, is provided hereinafter in 
the discussion of FIG. 3. As is evident from Table 1, 
messages are sorted ?rst by channel number (sourceiID) 
and then by message type. The innermost loop lists a number 
of messages in a “group” of messages having a common 
message type. 

The prelinked demand IPG data blocks are delivered as 
high speed messages in multiple PIDs. Prior to transmission, 
the data blocks can be formatted into text messages and 
encapsulated Within transport frames (e.g., high level data 
link control-“HDLC”-frames) for output from a serial output 
port for eventual transmission. 

The IPGidataiblockO itself is transported to the decoder 
in a manner that is compatible With the delivery of digital 
services on a digital multiplex. In the MPEG-2 compatible 
system described here, the IPGidataiblock is placed 
inside a message header Which includes message type 
(MPEG TableiID) and length. The Whole message is pack 
etiZed according to the packetiZation rules de?ned for 
MPEG-2 multiplexes and delivered in a PID stream refer 
enced by an MPEG “Program Map Table” (PMT). 

Another function of the message header is to provide 
segmentation control. Typically, one particular instance of 
an IPGidataiblockO is larger than 1024 bytes and thus 
may have to be segmented for delivery. 

The transmitted messages are received by a population of 
receivers via the communication channel Which can 
comprise, for example, a satellite link or cable television 
distribution path. A block diagram of the pertinent portions 
of an example receiver implementation is provided in FIG. 
2. A data receiver 32 receives the transmitted data stream via 
an input terminal 30. The received data is provided to a 
packet stream demultiplexer 34 that outputs the demand and 
trickle IPG data packets to an IPG microprocessor 36. Other 
packets in the transport stream, Which may include video 
and audio packets, are also output from the packet stream 
demultiplexer 34. 

Microprocessor 36 separately processes the demand and 
trickle data streams. Demand processing is provided as 
indicated at 40, at a rate established by the incoming data 
products. Trickle processing is provided as indicated at 44, 
at a rate determined by the incoming trickle data. Typically, 
the demand processing occurs at a much higher rate than the 
trickle processing. For example, the data rate for the demand 
stream Will be on the order of 1—2 Mbps, While the data rate 
of the trickle stream Will be on the order of ten kilobits per 
second (Kbps). Since the trickle data is stored locally in the 
receiver’s memory, there is no need for it to be provided in 
a high rate data stream as it Will be instantly accessible from 
the decoder RAM, also referred to herein as the receiver 
system RAM. 

Loading of the trickle data as Well as selective portions of 
the demand data into the receiver system RAM 50 is 
controlled by a memory manager 48 coupled to micropro 
cessor 36. The memory manager Will address the RAM 50 
in a conventional manner to store the trickle and demand 
data for subsequent retrieval by the microprocessor and 
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14 
display on a monitor 54 or the like coupled to a video 
processor 52. Selection of particular time slots of future 
scheduling information carried in the demand data stream is 
made via a user interface device 46. The user interface 
device can comprise, for example, a remote control coupled 
to input instructions to microprocessor 36 in a Well knoWn 
manner. 

One function of memory manager 48 is to monitor the 
amount of free memory available in the receiver system 
RAM 50. In the event that the amount of memory available 
is less than that required to store the title and description 
records for a time slot of interest, the memory manager can 
purge description records from the receiver system RAM in 
order to make room for all of the title records. In this 
manner, the title information Will be immediately available 
to a user once it has been stored in the receiver system RAM. 
If there is not enough room to store the corresponding 
description information, the description record for an event 
requested by a user can be obtained from the demand data 
stream on an as needed basis. Since the demand data is 
transmitted at a high rate, the acquisition time for a 
requested description not already stored in receiver system 
RAM 50 Will be fairly short. 

In the preferred embodiment, the amount of receiver 
system RAM 50 allocated for IPG data Will be enough to 
hold at least tWenty-four, and preferably forty-eight hours of 
current schedule information. Where the RAM can hold 
forty-eight hours of information, a schedule for tWo full days 
of events at a time can be provided virtually instantaneously 
using information from the trickle data stream Which is 
stored in receiver system RAM 50. 

In an embodiment Wherein the data carried by the demand 
and trickle streams is provided in separate pages, and each 
of the pages is carried in a separate packet stream identi?ed 
by a unique PID in the transport multiplex, microprocessor 
36 can provide ?rst and second PID processors for acquiring 
schedule information spanning tWo consecutive time slots. 
The separate PID processors could be implemented in either 
hardWare or ?rmWare. The ?rst PID processor Will acquire 
schedule information contained in a ?rst page for a ?rst time 
slot. The second PID processor Will acquire schedule infor 
mation contained in a second page for a second time slot that 
immediately folloWs the ?rst time slot. The microprocessor 
Will selectively combine portions of schedule information 
acquired by the ?rst and second PID processors to provide 
a schedule of events available during a time period spanning 
the ?rst and second time slots. The combined schedule is 
output to video processor 52 for display on display 54. 

In order to simplify the processing provided by micro 
processor 36, a service carried on the information netWork 
can be divided among a plurality of different data streams, 
each having its oWn PID. Processing is simpli?ed in such an 
embodiment because the individual data rates are smaller. At 
higher data rates, hardWare ?ltering may also be required. 

There are tWo different types of elementary PIDs Which 
make up the demand IPG doWnload service. One type 
carries only records describing time slots. The other type 
carries foundation data. The records describing time slots 
include daily schedule/title records and description records. 
For instance, the records describing time slots can be carried 
in the form of a “schedule record” that combines title and 
description information into a daily schedule. Examples of 
such IPG data record structures are illustrated in FIG. 3. It 
should be appreciated that many other message types are 
transmitted in a similar manner. 
A schedule record generally designated 60 is identi?ed by 

sourceiID (SID) 62 and date 64. This information is not 
stored in the message body portion of the IPG data block 
carrying the record, since it can be found Within the header 
portions of the block at various levels. Schedule records are 
transmitted in the form of N blocks (one block per time slot), 
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each block de?ning all title and description records via title 
record Ids 68 and description record IDs 70, indexed by the 
start time 66 for the particular program or event. Each of the 

16 
title/description references for an entire day or any portion 
of a day. Thus, the schedule record structure can handle any 
desired slot siZe. 

TABLE 2 

dailyischeduleimessageo{ Bits Bytes Bit Number/Description 

groupischeduleibyte 8 1 
reserved 7 7-1: reserved 
groupischedule 1 0: {no, yes} 

if (groupischedule)) { 
reserved 8 (1) 
groupiID 8 (1) 

}else{ 
sourceiID 1 6 (2) 

} 
scheduleidate 1 6 2 days 
numberiofientriesi?eld 8 1 

reserved 2 7-6: reserved 
numberiofientries 6 5-0: range 0-63 
for(i==O; i<numberiofientries; i++){ 
programilistingireference 24 (3) 

listingiID 12 23-12: 
descriptionipresent 1 11: {no, yes} 
startitime 11 10:0: min. since midnight 

if (descriptionipresent is set){ 
descriptioniIDireference 16 
reserved 4 15-12: 
descriptioniID 11 11-0: 

} 
} 

} 

30 

N blocks contains the title and description information for 
all events Within a particular time slot. 

Each title record 80 contains compressed text de?ning the 
title of the program or event. The title record also includes 
a class ID 82, title attributes 84 and a rating 86. Class IDs 
82 provide a set of sortable theme classes and theme 
subclasses for use in selecting schedule categories by a 
particular theme, such as sports, movies, comedy, etc. They 
can also be used, e.g., to identify the record as a title record, 
or to identify a service as a pay-per-vieW or non-pay-per 
vieW event. Title attributes are used to represent various text 
messages in a compressed form. For example, a plurality 
(e.g., 12) of attribute bits may be provided, each represent 
ing a different message relating to the events provided. For 
television programs, example messages that can be indicated 
by different attributes are “stereo,” “premier,” “rerun,” 
“series,” “special event,” etc. Ratings 86 are taken from the 
standard ratings for movies and are used as guidelines as to 
the nature of the movie’s content. The actual program title 
88 is also provided in the title records 80. 

Description record 90 comprises a theme class ID 92, 
description attributes 94, the actual program description 96 
(Which may be compressed) as Well as the year 98 in Which 
the program Was ?rst released. Rating information 72 and a 
class ID 74 is also provided in the description record. The 
description attributes can be the same as or different from the 
attributes in the title records. The theme class ID is like the 
class ID of the title record, and identi?es the type of event, 
such as sports, movies, comedy, talk shoW, children’s 
program, etc. The class ID identi?es the record as a descrip 
tion record. The structure of the title and description records 
makes it possible to convey information in a service data 
base to the system users in an extremely versatile manner. 

Table 2 sets forth the structure of the schedule record in 
detail. The shaded areas of Table 2 are not stored in the 
message body portion of the IPG data block, since they can 
be found Within the header portions of the block at various 
levels. Further, the dailyischedule message can include 
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When groupischedule is set, the schedule is assigned to 
a group of sources, instead of a single source. When groupi 
schedule is false, and the source belongs to an affiliated 
group, the daily schedule is an exception schedule; i.e., the 
daily schedule de?nes the differences betWeen the source’s 
schedule and the base-line group schedule. When groupi 
schedule is false, and the source does not belong to an 
af?liated group, then the schedule uniquely de?nes the day’s 
programming for the independent source. 
groupiID speci?es the identity of the group to Which the 

daily schedule is assigned. 
sourceiID speci?es the identity of the source to Which 

the daily schedule is assigned. 
schedule date speci?es the calendar day (day 0=Jan. 6, 

1980) of the daily schedule. 
number of entries speci?es the number of programs 

referenced by the daily schedule. 
listingiID identi?es the program listing shoWn at the 

given startitime. 
descriptionipresent indicates Whether a program descrip 

tion record is referenced for the given startitime. 
descriptioniID identi?es the program description shoWn 

at the given startitime. 
If desired, the data blocks in the IPG stream can be 

arranged such that description records are repeated at a 
loWer rate than schedule/title data. One arrangement is to 
skip the description records in every other pass through the 
data. In another arrangement, the data is interleaved and 
organiZed With all of the schedule/title blocks being pro 
vided interleaved With a ?rst half of the descriptions, and 
then all of the schedule/title blocks being transmitted inter 
leaved With the second half of the description data. This 
format Would repeat so that only half of the descriptions are 
sent at any one time With all of the schedule/title blocks. 

FIG. 4 illustrates the arrangement of the IPG data over a 
look ahead interval. For example, the trickle data stream 












