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[2153] This function returns the number of explicit record-
ing requests that conflicts with the specified input recording
request.

[2154] The SDMGetNumRecConflicts does not generate
any event for the CApp.

[2155] On success it returns a zero value and sets the input
parameter cntConflicts to the number of explicit record
request that conflict with the specified recording request. A
non-zero error value is set in case of error.

[2156] SDMGetRecConflicts

[2157] int SDMGetRecConflicts(precRequest_t pRe-
cordRequest,

[2158] int conlfictNum,

[2159] precRequest_t pConflictingRequest,)

[2160] This function returns an explicit request that con-
flicts with the specified input recording request. The con-
flicting request that is to be returned is specified by the caller
in the conlfictNum parameter. conlfictNum ranges from O to
N-1 where N is the number of conflicting requests returned
by SDMGetNumRecConflicts. If conlfictNum is set N or
higher an error is returned.

[2161] The SDMGetRecConflicts does not generate any
event for the CApp.

[2162] Onsuccess it returns a zero value and initializes the
input parameter recRequest_t structure, alllocated by the
caller, and pointed to by pConflictingRequest to contain
information on the conflicting request. A non-zero error
value is set in case of error.

[2163] SDMGetNumRecRequests
[2164]

[2165] This function returns the number of explicit record
request currently outstanding. Unless explicitly deleted by
the CApp, each record request is automatically deleted on
completion of the record request.

[2166] The SDMGetNumRecRequests does not generate
any event for the CApp.

int SDMGetNumRecRequests(int *cntRequest)

[2167] On success it returns a zero value and sets the input
parameter cntRequest to the number of outstanding explicit
record request. A non-zero error value is set in case of error.

[2168] SDMGetRecRequestID

[2169] wulong SDMGetRecRequestID(int
*requestID)

[2170] SDMGetRecRequestID returns the ID associated
with a request. The input parameter is an integer between 0
& N-1 where N is the return value of the SDMGetNum-
RecRequests call. It should be noted that there is no rela-
tionship between the specified input integer and the request
ID returned by this function. As more requests are added and
deleted the same value of the num parameter might yield
different values of requests ID’s at different times. However
each request ID will always be associated with the same
request.

[2171] The SDMGetRecRequestID does not generate any
event for the CApp.

num, ulong
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[2172] Onsuccess it returns a zero value and sets the value
of the requestID parameter. A non-zero error value is
returned in case of error.

[2173] SDMGetRecRequest

[2174] int SDMGetRecRequest(ulong regID, precRe-
quest_t precRequest)

[2175] This function returns information on the request
associated with the specified request ID by initializing the
fields of the recRegData structure pointed to by precRe-
quest. The caller ensures that precRequest points to a valid
recReqgData structure.

[2176] The SDMGetRecRequest does not generate any
event for the CApp.

[2177] On success it returns a zero value and non-zero
error value otherwise.

[2178] SDMSetRecRequest

[2179] int SDMSetRecRequest(ulong reqID, precRe-
quest_t precRequest,

[2180] precRequest_t pConflictingRequest,
[2181]

[2182] The SDMSetRecRequest allows the CApp to
modify a record request. The request to be modified is
identified by the input parameter reqID and the precRequest
parameter points to the modified recRequest_t structure. The
fields which can be modified are startTime, endTime, repe-
atTill, repeatRate and flag fields. startTime and endTime can
be set to any time within the playing duration of the program
provided startTime is less than endTime. The repeatTill field
should be filled in local time format and the repeatRate can
be set to REPEAT_DAILY or REPEAT WEEKLY. The flag
field can be modified to set or clear the OVERTIME_RE-
CORDING, DELETE_REQUEST and PURGE_REQUEST
bits. Setting any other bits in this field is returned as error.
The chnlID and title fields should not be modified. All illegal
modification are returned as error.

[2183] If the modified request results in a conflict with an
existing record request, an error is returned and the recRe-
quest_t structure, allocated by the caller, and pointed to by
the pConflictingRequest parameter is initialized with infor-
mation on the conflicting program. If the specified modifi-
cation does not conflicts with any existing request, all fields
in the pConflictingRequest structure are set to zero or
NULL.

[2184] If the conflictOverride parameter is set to TRUE
and pConflictingRequest is associated with a valid conflict-
ing explicit request, the record request associated with
precRequest is preferred over the conflicting request. If
multiple conflicting requests exist, the SDMSetRecRequest
will have to be invoked multiple times.

int conflictOverride)

[2185] The SDMSetRecRequest does not generate any
event for the CApp.

[2186] On success it returns a zero value and non-zero
error value otherwise.

[2187] SDMDelRecRequest
[2188] int SDMDelRecRequest(ulong reqID)
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[2189] A prior record request can be deleted by calling the
SDMDelRecRequest call. The request to be deleted is speci-
fied by the reqID input parameter.

[2190] The SDMDelRecRequest does not generates any
event for the CApp.

[2191] On success it returns a zero value and non-zero
error value otherwise.

[2192] SDMGetAutoRecordStatus
[2193]

[2194] The CApp calls this function to determine if auto-
matic recording is enabled. Possible values for status is are

int SDMGetAutoRecordStatus(int *status)

#define AUTO_RECORD__ENABLE 0x1
#define AUTO_RECORD__DISABLE 0x2

[2195] On success it returns a zero value and non-zero
error value otherwise.

[2196] SDMSetAutoRecordStatus
[2197] int SDMSetAutoRecordStatus(int cmd)

[2198] The CApp calls this function to enable or disable
automatic recording. When automatic recording is disabled,
recording is done only explicit record request. The input
parameter cmd is set to the values defined above.

[2199] On success it returns a zero value and non-zero
error value otherwise.

[2200] SDMSetRBRDefault
[2201] int SDMSetRBRDefault(ulong bitRate)

[2202] The Capp calls this function to set the default bit
rate, in the parameter bitRate, for recording operations. This
bit rate is passed by the SDM to the DVCR library as the
default value when no bit rate is specified during a record
operation. This parameter is passed directly to DVCR library
when issuing record request to the DVCR library. The SDM
does not process or attempt to validate the semantics of the
specified parameter.

[2203] The Capp must not use a direct interface to the
DVCR library to specify the default bit rate.

[2204] On success it returns a zero value and non-zero
error value otherwise.

[2205] SDMGetRBRDefault
[2206] int SDMGetRBRDefault(ulong *bitRate)

[2207] The Capp calls this function to get the default bit
rate, in the parameter bitRate, currently used by the SDM
when making record requests to the DVCR library. A value
of 0 is returned in the bitRate parameter if no default bit rate
has been specified to SDM by the Capp or during intializa-
tion.

[2208] On success it returns a zero value and non-zero
error value otherwise.

[2209] SDMGetNumTDRBR
[2210] int SDMGetNumTDRBR(int *cntTDrbr)
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[2211] The Capp calls this function to get the number of
Type Default recording bit rates (RBR) that have currently
been specified to the SDM. The input parameter cntTDrbr is
used to return the number of Type Default recording bit rates
currently available.

[2212] On success it returns a zero value and non-zero
error value otherwise. The input parameter cntTDrbr is set
when returning success.

[2213] SDMGetTDRBRid
[2214] int SDMGetTDRBRid(int num, ulong * tdRBRID)

[2215] SDMGetTDRBRId returns a unique Type Default
RBR Id for the input number specified by the parameter
num. The value of num ranges from 0 to N-1 where N is the
number of Type Default RBR returned by the SDMGet-
NumTDRBR call. All future references to this RBR is based
on the RBR id returned by SDMGetTDRBRid.

[2216] On success it returns a zero value and sets the input
paramter tdRBRID to the corresponding RBR id. A non-zero
error value is returned otherwise.

[2217] SDMGetTDRBR
[2218] int SDMGetTDRBR(ptdBitRate_t ptdBitRate)

[2219] SDMGetTDRBRId returns the RBR and the Type
Default EPG parameter values associated with the Type
Default RBR specified as input. The caller sets the tdBi-
tRateID field in the ptdBitRate_t structure pointed to by
input parameter ptdBitRate. The SDMGetTDRBRid sets all
the other fields of this structure associated with the specified
ID.

[2220] On success it returns a zero value and sets the fields
of the input ptdBitRate_t structure. A non-zero error value is
returned otherwise.

[2221] SDMSetTDRBR
[2222] int SDMSetTDRBR(ptdBitRate_t ptdBitRate)

[2223] SDMSetTDRBRId sets or updates the RBR and the
values for Type Default EPG parameters for the Type
Default RBR specified in the tdBitRateID field in the
ptdBitRate_t structure specified as input. The caller sets the
tdBitRateID field in the ptdBitRate_t structure and all the
other fields pointed to by input parameter ptdBitRate.

[2224] On success it returns a zero value and sets the RBR
and the values of the EPG parameters for the specifed Type
Default RBR. A non-zero error value is returned otherwise.

[2225] SDMCreateTDRBR

[2226] int SDMCreate TDRBR(ulong * tdRBRID, ptdBi-
tRate_t ptdBitRate)

[2227] SDMCreateTDRBR creates a new Type Default
RBR and returns the associated ID for the RBR in the input
parameter tdRBRID. The CApp passes the RBR and the
values for the Type Default EPG parameters in tdBitRate_t
structure pointed to by the input parameter ptdBitRate.
These values are used to setup the newly created RBR if the
SDMCreateTDRBR call succeeds.

[2228] On success it returns a zero value and sets the RBR
ID in the tdRBRID parameter. A non-zero error value is
returned otherwise
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[2229] SDMDelete TDRBR
[2230] int SDMDeleteTDRBR(ulong tdRBRID)

[2231] SDMDeleteTDRBR deletes the Type Default RBR
specified by the input parameter tdRBRID.

[2232] On success it returns a zero value and deletes the
RBR ID specified by the tdRBRID parameter. A non-zero
error value is returned otherwise

[2233] SDMMakeStorageList

[2234] int SDMMakeStorageList (time_t recStartTime,
ulong *cookie)

[2235] This function is called to generate the list of
programs that will be recorded by the SDM from the time
specified by the parameter recStartTime. Programs maybe
chosen automatically based on user preference or due to an
explicit request. This function is typically called when the
viewing device is turned off so that the SDM may initiate the
activities for program recordation. A cookie is returned by
this function which is required for future access to the list
generated by SDMMakeStorageList.

[2236] On success it returns a zero value and non-zero
error value otherwise.

[2237] SDMGetStorageListSize

[2238] int SDMGetStorageListSize(time_t displayTime,
ulong cookie,

[2239]

[2240] This function returns the number of recorded pro-
grams that will be available in the SDM storage at the time
specified by the parameter displayTime. The cookie returned
by the SDMMakeStoragel.ist is passed as an input to the
SDMGetStorageListSize call.

int *cntRecPgm)

[2241] Onsuccess it returns a zero value and initializes the
cntRecPgm parameter and non-zero error value otherwise.

[2242] SDMGetStorageList

[2243]
cookie,

[2244] pgmlnfo_t **pgmInfo)

[2245] This function is called to determine the list of
recorded programs that will be available at the time specified
by the parameter displayTime. The number of programs that
will be returned in the list of recorded programs is set to N
where N is the return value of the preceding SDMGetStor-
ageListSize call. The list of programs is returned in an array
of pointers of type pgmlInfo_t specified by the pgmlInfo
parameter. The caller ensures that each pointer in the array
points to a valid pgmlInfo_t structure. The cookie returned by
the SDMMakeStoragelist is passed as an input to the
SDMGetStorageList call.

int SDMGetStorageList(time_t displayTime, ulong

[2246] On success it returns a zero value and non-zero
error value otherwise.

[2247] SDMGetProgReqglnfo

[2248]
*info)

[2249] This function is called by the CApp to get infor-
mation on any requests associated with the program speci-

int SDMGetProgReqlnfo(pgmInfo_t *pgmlInfo, int
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fied by the input parameter pgmlnfo. The info parameter
returns information on whether a recorded program has been
explicitly locked or whether there has been a record request
on a broadcast program. The possible values for the info
parameter are

#define RECORD__REQUESTED 0x01
#define PROGRAM__LOCKED 0x02

[2250] A value of PROGRAM_LOCKED is returned if
the program has been locked by explicit request. Such
locked programs are not deleted immediately for purposes of
automatic recording. This value is meaningful for Virtual
Channels (ie recorded programs) only. A value of RECOR-
D_REQUESTED is returned if there is an explicit record
request pending for that program. For recorded programs on
Virtual Channels a value of RECORD_REQUESTED is
returned if the program was recorded due to an explicit
request. This value is meaningful both for live and recorded
programs.

[2251] This function is provided for the CApp if it wishes
to visually indicate such information when displaying EPG
information. When getting program information for Virtual
Channels, specifying the Virtual Channel ID in the channel
ID field of the pgmlInfo_t structure is sufficient. For live
programs, the channellD, pgmStartTime and pgmTitle must
be set by the caller.

[2252] On success it returns a zero value and non-zero
error value otherwise.

[2253] SDMGetLockStatus

[2254] int SDMGetLockStatus(void* vchannellD, int
*flag)

[2255] This function is called to determine if there is an
explicit lock request for the recorded program available in
the Virtual Channel specified by vchannellD. The parameter
flag is set to one of the following values depending on
whether the program has an explicit lock or not.

#define ELOCK_ENABLED 0x01
#define ELOCK__DISABLED 0x02

[2256] On success it returns a zero value and non-zero
error value otherwise.

[2257] SDMSetlLockStatus
[2258] int SDMSetLockStatus(void* vchannellD, int flag)

[2259] This function is called to set or clear the lock on the
program available on the Virtual Channel specified by
vchannellD. When flag is set to ELOCK_ENABLED, the
program is locked and the lock is cleared if flag is set to
ELOCK_DISABLED.

[2260] On success it returns a zero value and non-zero
error value otherwise.

[2261] SDMSetNumSProfiles
[2262] int SDMSetNumSProfiles(int numProfiles)
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[2263] The CApp calls this function to set the number of
PDM profiles for which recording space allocation is
required. The maximum number of profiles that can be
supported is set to a pre-defined number and is known at
compile time.

[2264] On success it returns a zero value and non-zero
error value otherwise.

[2265] SDMGetNumSProfiles
[2266] int SDMGetNumSProfiles(int *numProfiles)

[2267] The CApp calls this function to get the number of
PDM profiles currently supported by the SDM for which
recording space is allocated.

[2268] On success it returns a zero value and set the
numProfiles parameter to the number of profiles currently
supported. Anon-zero error value is returned in case of error.

[2269] SDMGetSBudget
[2270] int SDMGetSBudget(psbudget_t psbudget)

[2271] The CApp calls this function to get the current
recording space allocated for PDM profiles the currently
supported by the SDM. A pointer to an array of structures of
type sbudget_t is passed in the psbudget parameter. This
array is allocated in the callers address space and the array
size is set to the value that would be returned by SDMGet-
NumSProfiles function if invoked at that time.

[2272] On success it returns a zero value and initializes
each field of the sbudget_t array with the appropriate values.
A non-zero error value is returned in case of error.

[2273] SDMSetSBudget
[2274] int SDMSetSBudget(psbudget_t psbudget)

[2275] The CApp calls this function to set the current
recording space allocated for PDM profiles the currently
supported by the SDM. A pointer to an array of structures of
type sbudget_t is passed in the psbudget parameter. This
array is allocated in the callers address space and the array
size is set to the value that would be returned by SDMGet-
NumSProfiles function if invoked at that time. The caller
initializes all fields of the input array structure.

[2276] On success it returns a zero value and accepts all
the values specified in the sbudget_t array. A non-zero error
value is returned in case of error.

[2277] SDMInit

[2278] int SDMInit((void)(* CAppEventNotification)
(struct cBackInfo_t *))

[2279] The CApp invokes this functions to initialize the
SDM and passes the address of a callback function for event
notification as an input parameter. The SDM initializes itself
and does other house keeping activities to become opera-
tional.

[2280] On success it returns a zero value and non-zero
error value otherwise.

[2281] SDMEventNotification

[2282] void SDMEventNotification(struct sdmCBacklIn-
fo_t *))
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[2283] This SDM function is called by the DVCR to
indicate the completion status of the current DVCR opera-
tion. The DVCR passes the address of a completed sdmC-
BacklInfo_t structure as input. The SDM is responsible for
forwarding these events to other modules (such as the
CApp) which request notification of such events.

[2284] CApp Filter Type Functions

[2285] The CApp controls the SDM filter mechanism by
providing filter types. Each filter type is mapped to one or
more EPG parameters. Through these filter types the CApp
controls which EPG parameters will be used by the SDM to
determine the desirability of a program for recording pur-
poses. Every filter provided by the SDM is mapped to a filter
type. When choosing programs for recording, the SDM
scans EPG parameters based on the available filter types and
tries to match these EPG parameters with the SDM filter
data.

[2286] The functions provided by the CApp to pass filter
type information are given below.

[2287] CAppGetNumFilterTypes
[2288]

[2289] This CApp function returns the number of filter
types supported by the Capp.

int CAppGetNumFilterTypes(int *cntParams)

[2290] On success it returns a zero value and non-zero
error value otherwise. On success the input parameter cnt-
Params is set to the number of filters types currently avail-
able.

[2291] CAppGetFilterTypelD

[2292]
TypelD)

[2293] CAppGetFilterTypelD returns the ID associated
with a filter type. The input parameter num is an integer
between 0 & N-1 where N is the return value of the
CAppGetNumPFilterTypes call. The ID returned by this
function is used in all future references to this filter type.

int CAppGetFilterTypeID(int num, ulong *filter-

[2294] On success it returns a zero value and sets the value
of the filterTypelD parameter. It returns a non-zero error
value in case of error.

[2295] CAppGetFilterTypeData

[2296] int CAppGetFilterTypeData(pfilterType_t ppgm-
ParamData)

[2297] CAppGetFilterTypeData returns the filter type data
in the filterType_t structure pointed to by the input parameter
ppgmParamData. The caller allocates the filterType_t struc-
ture and sets the filterTypelD field. The other fields are
initialized by the CApp during the invocation of this func-
tion.

[2298] On success it returns a zero value and a non-zero
error value in case of error.

[2299] SDM Filter Functions

[2300] The SDM provides filter mechanisms to controls
the program content it records. Each filter is uniquely
identified by a filter ID and is associated with a specific filter
type. The SDM allows modification of the filter parameters
based on this filter ID. The number of possible filter types is
determined by the Capp.
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[2301] The functions provided by the SDM that create and
control filters are listed below.

[2302] SDMGetNumFilters
[2303] int SDMGetNumFilters(int *cntFilters)

[2304] The CApp calls this routine to determine the num-
ber of filters that have been currently created.

[2305] On success it returns a zero value and non-zero
error value otherwise. On success the input parameter cnt-
Filters is set to the number of filters currently created.

[2306] SDMGetFilterID
[2307] int SDMGetFilterID(int filterNum, ulong *filterID)

[2308] This functions is called to get the filter ID. Input to
this function is an integer parameter, fillerNUM, set between
0 and N-1 where N is the return value of SDMGetNumkFil-
ters. The associated filter ID is returned in the parameter
filterID.

[2309] On success it returns a zero value and non-zero
error value otherwise.

[2310] SDMGetFilter
[2311] int SDMGetFilter(ulong filterID, pfilter_t pfilter)

[2312] This function sets the input pointer to point to the
information associated with the input filter ID. The caller
allocates the filter_t structure pointed to by pfilter.

[2313] On success it returns a zero value and non-zero
error value otherwise.

[2314] SDMSetFilter
[2315] int SDMSetFilter(ulong filterID, pfilter_t pFilter)

[2316] This functions is used to set or modify the filter
information associated with the filter specified by the input
parameter filterID. This function is invoked after the caller
has initialized or modified the various fields of the filter
structure pointed to by the parameter pFilter. The fields
which can be modified are filterType, filterString, maxAl-
location and desiredAllocation.

[2317] On success it returns a zero value and non-zero
error value otherwise.

[2318] SDMCreateFilter
[2319] int SDMCreateFilter(ulong *filterID)

[2320] This functions is used to create a new filter. The
maximum number of filters that can be created is imple-
mentation specific and is set to some predefined upper limit.
Calls to SDMCreateFilter fails when the number of filters
created equals this predefined upper limit.

[2321] On success it returns a zero value and non-zero
error value otherwise. On success the input parameter fil-
terld is set to the filter ID of the newly created filter.

[2322] SDMDeleteFilter
[2323] int SDMDeleteFilter(ulong filterID)

[2324] This function is called to delete the filter associated
with the filter ID specified by the input parameter.

[2325] On success it returns a zero value and non-zero
error value otherwise.
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[2326] SDM & DVCR Interface

[2327] The SDM manages DVCR functionality in a STB
through a set of service functions provided by an underlying
DVCR library. DVCR requests are passed on by the CApp
to the SDM which in turn invokes DVCR functions with the
appropriate parameters as necessary. All references to pro-
grams in the CApp-SDM interface are in terms of a channel
ID whereas in the case of the SDM-DVCR Library interface,
programs references are based on filenames. The DVCR
library interfaces directly with the underlying file system for
performing I/O for file playback and recordation. All func-
tions exported by the DVCR library to the SDM are non-
blocking and returns control back to the caller in a fixed
period of time irrespective of the duration of the DVCR
operation being requested. Any extended monitoring activity
that may results from a DVCR request are managed by the
DVCR library through background tasks. DVCR library
uses a callback function to communicate status and infor-
mation on incoming DVCR requests and other events. The
callback may be invoked within the context of an incoming
DVCR request or from some other appropriate context. All
information is passed to the SDM through the callback
function in the cBackInfo_t structure described earlier. The
set of functions provided by the DVCR library are given
below.

[2328] All DVCR operations once started through the
DVCR library are expected to continue till an explicit
request is made to discontinue the operation. Exception
situations (such as BOF and EOF conditions) when the
current operation can no longer be continued are indicated to
the SDM and higher modules for appropriate resolutions
through callback functions. When passing DVCR request to
the DVCR library it is the responsibility of the SDM to
ensure that the current DVCR operation is terminated before
a new one is initiated. The DVCR state information is
maintained by the SDM and is used to direct the correct
sequnce of call to the DVCR library.

[2329] DVCRStop
[2330] ulong DVCRStop(int channelChange)

[2331] This function terminates the current ongoing
operation (such as rewind, playback, record or fast-forward).
It returns an DVCR_STOP event and other context depen-
dent information. If the operation that was terminated was a
fast-forward or a rewind it indicates displacement in units of
the time (in seconds) and sets the prevEventType to DVCR_
FAST_FORWARD or DVCR_REWIND. When terminating
a playback or record operation, it sets the prevEventType
field to DVCR_PLAY or DVCR_RECORD and indicates
the duration accordingly. The duration returned is from the
preceding playback, record or resume operation till the
execution of the current stop operation. The DVCR library
also sets the context field in the cbackInfo_t structure when
terminating a rewind, fast-forward or playback operation in
a Virtual Channel. This context is passed as an argument
when invoking the DVCR playback function.

[2332] DVCR operations may also terminate automati-
cally. Examples are automatic termination due to EOF
condition for a fast-forward or playback operation, a BOF
(Beginning-Of-File) condition for a rewind condition, lack
of storage space during recording etc. Such events are
monitored by the DVCR library and are communicated to
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the SDM through the callback with an DVCR_IMPLICIT _
STOP event. The duration and context fields of the cBack-
Info_t structure is set as described for the DVCRStop
command. It is assumed that the CApp will initiate the
succeeding appropriate operation as and when necessary.
Typically in most cases the following operation should be a
playback operation.

[2333] The DVCRStop function is also invoked to stop
playback during a channel change from a TSE channel or
from a Virtual Channel. Such invocations of the DVCRStop
function also generate the DVCR_STOP event for the SDM
and are indicated by passing a TRUE value in the input
parameter channelChange. The DVCR library may choose
to do any housekeeping work, such as closing of files etc.,
associated with such an event.

[2334] On success it returns a zero value and non-zero
error value otherwise.

[2335] DVCRPause
[2336] int DVCRPause (void)

[2337] This function pauses the playback or recording
operation of the current file and does not affect the fast-
forward, rewind or skip operations. It returns a DVCR_
PAUSE event and sets duration from the preceding play or
record operation till the execution of the pause operation. No
context information is provided when invoking the callback
for this function.

[2338] On success it returns a zero value and non-zero
error value otherwise.

[2339] DVCRResume
[2340] int DVCRResume (void)

[2341] This function resumes a previously paused play-
back or recording operation of the current file.

[2342] On success it returns a zero value and non-zero
error value otherwise.

[2343] DVCRFastForward
[2344]

[2345] This function starts a fast-forward operation on the
current file. This function accepts the privateData parameter
to control the operation of the fast forward request. The
privateData parameter acts a direct interface between the
Capp and the DVCR library and is used to pass information
without interpretation by the SDM. Typical usage’s for such
a parameter include passing the fast forward speed. All fast
forward request received by the SDM are forwarded to the
DVCR library. It is assumed that the DVCR library can
process multiple consecutive fast forward requests and may
use these consecutive requests to modify the current fast
forward operation if it so desires.

[2346] If the current file is associated with a Virtual
Channel, the fast forward operation can be carried out till an
EOF condition is reached. For TSE Channels, the fast
forward operation can be carried on till the end of the
circular buffer. This operation can be terminated either on
reaching an EOF condition or through an explicit user
request to stop the fast-forward operation. DVCRFastFor-
ward returns a DVCR_FAST_FORWARD event if an error
occurred otherwise no event is generated. The amount by

int DVCRFastForward(ulong privateData)
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which the file has been fast forwarded is returned in the
callback generated for the DVCR_STOP and DVCR_IM-
PLICIT events. In the case when consecutive fast forward
request have been made, the callback should return the
aggregate amount, in seconds, by which the file has been fast
forwarded.

[2347] On success it returns a zero value and non-zero
error value otherwise.

[2348] DVCRRewind
[2349]

[2350] DVCRRewind starts a rewind operation on the
current file. This function accepts the privateData parameter
to control the operation of the rewind request. The private-
Data parameter acts a direct interface between the Capp and
the DVCR library and is used to pass information without
interpretation by the SDM. Typical usage’s for such a
parameter include passing the rewind speed. All rewind
request received by the SDM are forwarded to the DVCR
library. It is assumed that the DVCR library can process
multiple consecutive rewind requests and may use these
consecutive requests to modify the current rewind operation
if it so desires.

[2351] If the current file is associated with a Virtual
Channel, the rewind operation can be carried out till an BOF
condition is reached. For TSE Channels, the rewind opera-
tion can be carried on till the beginning of the circular buffer.
This operation can be terminated either on reaching an BOF
condition or through an explicit user request to stop the
rewind operation. DVCRRewind returns a DVCR_
REWIND event if an error occurred otherwise no event is
generated. The amount by which the file has been rewound
is returned in the callback generated for the DVCR_STOP
and DVCR_IMPLICIT events. In the case when consecutive
rewind request have been made, the callback should return
the aggregate amount, in seconds, by which the file has been
rewound.

int DVCRRewind(ulong privateData)

[2352] On success it returns a zero value and non-zero
error value otherwise.

[2353] DVCRSkipForward
[2354] int DVCRSkipForward(int duration)

[2355] This function is invoked to do a skip forward
operation on the current file. The amount to be skipped is
specified by the input parameter duration in seconds. Unlike
a fast-forward operation, skip forward does not display
intermediate frames. It returns a DVCR_SKIP_FORWARD
event and sets the duration field to the amount skipped.

[2356] On success it returns a zero value and non-zero
error value otherwise.

[2357] DVCRSkipBackward
[2358]

[2359] This function is invoked to do a skip backward
operation on the current file. The amount to be skipped is
specified by the input parameter duration in seconds. Unlike
a rewind operation, skip backward does not display inter-
mediate frames. It returns a DVCR_SKIP_BACKWARD
event and sets the duration field to the amount skipped.

int DVCRSkipBackward(int duration)
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[2360] On success it returns a zero value and non-zero
error value otherwise.

[2361] DVCRPlay

[2362] int DVCRPlay(const char
chnltype, ulong positionalcontext)

*szFileName, int

[2363] This function is invoked to start the playback
operation. The playback operation maybe associated with a
channel change operation (ie user tuned into Virtual Channel
or a TSE Channel) or maybe due to an explicit playback
request generated by the Ul

[2364] The szFileName parameter specifies the file from
which to initiate the playback operation. This parameter is
set if the playback is associated with a channel change
operation to a Virtual Channel and is set to NULL otherwise.
Thus when invoked for a channel change operation from a
Virtual Channel to a TSE Channel, or due to an explicit
playback request the szFileName parameter is set to NULL.

[2365] The chnltype parameter specifies whether the play-
back is associated with a TSE Channel or a Virtual Channel.
Possible values of chnltype are

#define TSE__CHANNEL 0x1
#define VIRTUAL_CHANNEL 0x2

[2366] The positional context is used by the DVCR library
to determine the location in the file form where the playback
operation is to be initiated. This parameter is valid when the
chnltype is set to VIRTUAL_CHANNEL, and is ignored for
TSE Channels. When starting the playback operation for the
first time, no positional context is passed (by passing a value
of 0). The DVCRPlay functions then starts the playback
operation from the start of the file. Subsequently when the
playback operation is stopped, the DVCRStop passes a
positional context to the SDM through the callback routine.
This positional context is then used in the subsequent
playback operation from that file. A positional context is also
returned when the rewind and fast-forward operations are
completed by the DVCRStop commands. DVCRPlay
returns a DVCR_PLAY event if an error occurred otherwise
no event is generated.

[2367] On success it returns a zero value and non-zero
error value otherwise.

[2368] DVCRSetTSBuffer

[2369] int DVCRSetTSBuffer(const char *szFileName,
time_t size)

[2370] This function is invoked during initialization to
specify the name of the file to be used for storing the circular
buffer. The size parameter specifies the size of the buffer in
seconds.

[2371] On success it returns a zero value and non-zero
error value otherwise. DVCRSetTSBuffer does not generate
any event.

[2372] DVCRFlushTSBuffer
[2373] int DVCRFlushTSBuffer( )
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[2374] This function is invoked by the SDM to flush the
current contents of the time shifted buffer associated a TSE
channel. This function is typically called when changing
channels from a TSE channel to another TSE channel. Thus
rewind and fastforward operations subsequent to a DVCR-
FlushTSBuffer invocation will not access A/V data from the
previous channel.

[2375] On success it returns a zero value and non-zero
error value otherwise. DVCRFlushTSBuffer does not gen-
erate any event.

[2376] DVCRRecord

[2377] int DVCRRecord(const char *szFileName, int
recBitRate)

[2378] This function is called to record the incoming
audio/video stream onto the file specified by the input
parameter. To support recordings at multiple bit rates it
accepts the recording bit rate in the recBitRate parameter.
When recBitRate is set to a zero value, the DVCRRecord
function uses its own default value. The audio & video
streams may be stored in a single file or separate files
depending on the DVCR library. The record operation is
continued till an EOF condition is reached or through an
explicit user request to stop the record operation. DVCR-
Record returns a DVCR_RECORD event if an error
occurred otherwise no event is generated.

[2379] On success it returns a zero value and non-zero
error value otherwise.

[2380] DVCRDelete
[2381] int DVCRDelete (const char *szFileName)

[2382] This function is called to delete all the file/files
associated with the specified file name passed as an input
parameter. If a NULL string is passed as parameter, all non
archived files stored by the DVCR library are deleted.
(Archived files are referred to above are relevant only for
possible future versions of the SDM with archival support).
This is used as an error recovery mechanism in the event the
SDM loses information on the current Virtual Channels
available.

[2383] On success it returns a zero value and non-zero
error value otherwise. The delete operation is completed
upon return from this call.

[2384] DVCRGetFreeSpace
[2385] Int DVCRGetFreeSpace(ulong *numUnits)

[2386] This function returns the amount of free space
available in the storage media for recording purposes. The
amount of free space available is returned in the input
parameter numUnits. The unit used to specify available
recording space is transparent to SDM.

[2387] On success it returns a zero value and non-zero
error value otherwise.

[2388] DVCRGetSpaceRequired

[2389] int DVCRGetSpaceRequired(ulong *numUnits,
time_t duration,

[2390] ulong bitRate)

[2391] This function returns the amount of storage space
required for a recording operation of a specified duration at
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a specified bitrate. The amount of space required is returned
in parameter numUnits. The unit used to specify required
recording space is transparent to SDM. The recording dura-
tion and the recording bit rate are specified in the duration
and bitRate parameters. If a zero value of bitRate is speci-
fied, the DVCRGetSpaceRequired uses its own default value
used for recording operations to compute the space required.

[2392] 1t is assumed that the space returned by the above
two functions is in terms of the same allocation unit.

[2393] On success it returns a zero value and non-zero
error value otherwise.

[2394] DVCRLive
[2395]

[2396] This function is relevant for TSE channels only and
is ignored for other channels. DVCRLive sets the read
pointer associated the circular buffer to the same location as
the write pointer. It returns a DVCR_JUMP_TO_LIVE
event.

int DVCRLive (void)

[2397] On failure, it returns a zero value and non-zero
otherwise.

[2398] DVCRSetCallback

[2399]
cation)

[2400] (struct sdmCBackInfo_t *))

[2401] The SDM invokes this function during SDM ini-
tialization to pass the address of the SDM callback function
as an input parameter for event notification.

int DVCRSetCallback ((void) (*SDMEventNotifi-

[2402] On success it returns a zero value and non-zero
error value otherwise.

[2403] DVCRInit
[2404]

[2405] The DVCRInit function is invoked to initialize the
DVCR library. The library initializes itself and does other
house keeping activities to become operational. The infor-
mation that is passed in the input parameter pDVCRInitInfo
is specific to the DVCR library.

[2406] 1t is assumed that this function is called by the
CApp before the CApp initializes the MbTV modules.
Though not an SDM I/F function, it has been included to
specify the order in which this function will be invoked in
relation to initialization of the SDM module.

int DVCRInit (void *pDVCRInitInfo))

[2407] On success it returns a zero value and non-zero
error value otherwise.

[2408] SDM & PDM Interface

[2409] The SDM uses the services of the PDM to deter-
mine the user’s preference in programs for the purposes of
automatic recording. Automatic recording is initiated when
the viewing device is considered to be turned off. The SDM
ranks programs based on the user’s preference and schedules
the most desirable programs for recording. The set of
functions provided by the PDM to rank programs based on
a user’s preference is given below.
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[2410] MbLTVGetProgramRating

[2411] int MbTVGetProgramRating(pgmlInfo_t
*pgmlInfo)

[2412] This function computes the rating of the TV pro-
gram specified in the pgmlInfo_t structure pointed to by
pgmlinfo.

[2413] The SDM allocates the pgmlInfo_t structure and
sets the channellD, pgmStartTime and pgmTitle fields in the
pgmlInfo_structure. Setting of the pgmDuration field by the
SDM is optional. If the pgmStartTime does not match the
start time of any program MbTVGetProgramRating returns
the rating for the program which has the closest start time
preceding the specified pgmStartTime.

[2414] On success it returns a zero value and non-zero
error value otherwise.

[2415] SDM Virtual Channel EPG Interface

[2416] The SDM presents each recorded program to the
CApp as a program available on a virtual channel. It
maintains EPG data on all these recorded programs and
allows access to this data through the set of calls given
below.

[2417] SDMGetNumChannels
[2418] int SDMGetNumChannels (int *cntVChannel)

[2419] This function returns the number of Virtual Chan-
nels created by the SDM. The SDM presents each recorded
program in a separate Virtual Channel. The number of
channels are returned by the SDM in the cntVChannel
parameter.

[2420] On failure, it returns a zero value and non-zero
otherwise.

[2421] SDMGetChannellD

[2422] int SDMGetChannellD(int vchannellndex, void*
vchnllD)

[2423] SDMGetChannellD returns a unique channel Id for
the channel number specified by the parameter vchannelln-
dex. The value of vchannellndex ranges from 0 to N-1
where N is the number of channels returned by the SDMGet-
NumChannels call. All future references to the stored pro-
gram or the Virtual Channel is based on this channel ID
returned by SDMGetChannellD.

[2424] On success it returns a zero value and sets the input
paramter vehnlID to the channel ID corresponding to vchan-
nellndex. A non-zero error value is returned otherwise.

[2425] SDMGetChannelParams

[2426] int SDMGetChannelParams(void* vchannellD, int
paramNum, char* paramValue)

[2427] This function initializes the buffer pointed to by
paramValue to Nth parameter of the channel information
specific to vchannellD. All parameters are returned as NULL
terminated C strings irrespective of the native data type of
the parameter. This buffer is allocated by the caller and
should be of size MBTV_MAX_CHNL_PARAM_SIZE.
The value of N is specified in paramNum. This function is
used when channel parameters are accessed one at a time as
opposed to accessing all the channel parameters in a single
call. The channel parameter information provided by the
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SDM for various values of paramNum in ascending order
are listed as below.

#define VCHANNEL__ID

#define VCHANNEL__NAME
#define VCHANNEL__OCHID
#define VCHANNEL__TSTAMP
#define VCHANNEL__CRTYPE
#define VCHANNEL__DURATION

[ T S

[2428] The semantics of the enumerated channel param-
eters stored by the SDM for Virtual Channels are as given
below.

[2429] the VCHANNEL_ID parameter is a numeric
parameter of type unsigned long. It returns the Vir-
tual Channel ID for the channel.

[2430] the VCHANNEL_NAME parameter is a
string parameter and it returns the Virtual Channel
name for the channel.

[2431] the VCHANNEL_OCHID parameter is a 4
byte void pointer and it returns the channel id of the
TSE channel from which the program was recorded.

[2432] the VCHANNEL_TSTAMP parameter is a 4
byte entity of type time_t and it returns the time at
which the Virtual Channel was created (the time at
which recording for the program was started).

[2433] the VCHANNEL_CRTYPE parameter is a 4
byte numeric parameter of type unsigned long and
stores information on whether the Virtual Channel
was created due to an explicit record request by the
user or due to automatic recordation by the SDM. A
value of 1 indicates creation due to an explicit record
request by the user.

[2434] the VCHANNEL_DURATION parameter is a
4 byte numeric parameter and returns the recording
duration of the program associated with this Virtual
Channel. The recording duration may not be the
same as the actual duration of the program.

[2435] On success it returns a zero value and non-zero
error value otherwise.

[2436] SDMGetChannelData

[2437] int SDMGetChannelData(void* vchannellD, char
*vchnllnfo)

[2438] This function initializes the buffer pointed to by
vchnllnfo with the channel information specific to vchan-
nellD. This buffer is allocated by the caller and should be of
size MBTV_MAX_ CHNL_DATA_SIZE. The channel
information is returned as a C String with each parameter
separated by commas. The channel information includes the
virtual channel id, the virtual channel name, the channel ID
of the live broadcast channel from which this program was
recorded, the time stamp for channel creation (which is the
same as the program start time), data on whether it was
created automatically or at user’s request and the actual
length of the of the associated recorded program in minutes.
This information is passed in ascending order of parameter
number.
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[2439] On success it returns a zero value and sets the input
parameter vchnllnfo to point to the channel information. A
non-zero error value is passed otherwise.

[2440] SDMGetProgramlInfo
[2441]

[2442] This function returns information on the TV pro-
gram specified by the channellD field in the pgmlnfo
parameter. This function initializes the pgmTitle and pgm-
Duration fields of the pgmlInfo_t structure, allocated by the
caller, and pointed to by pgmlInfo. All other fields are not
modified.

int SDMGetProgramInfo(pgmInfo_t* pgmInfo)

[2443] On success it returns a zero value and non-zero
error value otherwise.

[2444] SDMGetProgramParams

[2445] int SDMGetProgramParams(void* vchannellD, int
paramNum, void* paramValue)

[2446] This function initializes the paramValue buffer,
allocated by the caller, to the Nth parameter of the program
information corresponding to the channel ID specified by the
input parameter. The size of the buffer provided by the caller
should be MBTV_MAX PGM_PARAM_SIZE. The infor-
mation returned here is reproduced from the program param-
eter information returned for this program by the external
EPG library. The information presented therefore is EPG
specific. All EPG specific values, parameters and structures
are specified at compile time.

[2447] On success it returns a zero value and non-zero
error value otherwise.

[2448] SDMGetProgramDataBufferSize
[2449] int

[2450] SDMGetProgramDataBufferSize(void* vchanne-
1ID, int* size)

[2451] SDMGetProgramDataBufferSize returns the buffer
size required to copy the entire program data information for
program in the virtual channel specified by the vchannellD
parameter. The actual format of the structure for passing
program information is EPG specific and is transparent to
the SDM module but it would contain all the program data
information that would be returned by the external EPG
library for this program.

[2452] On success a 0 value is returned and the input
parameter size is set to size of the buffer required. A non zero
error value is returned in case of failure.

[2453] SDMFillProgramDataBuffer
[2454] int

[2455] SDMFillProgramDataBuffer (void* vchannellD,
void* pgmData,

[2456]

[2457] SPGFillProgramDataBuffer copies the entire pro-
gram data information into the specified buffer allocated by
the caller. The buffer is accessed through the input void
pointer pgmData and on successful completion of this call
contains all program parameters specific to the program in
the Virtual Channel vchannellD. The size of the buffer is
specified by the size parameter The program data informa-

int size)
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tion that is copied is reproduced from an earlier call to the
EPGFillProgramDataBuffer for this program. The program
data information passed is EPG specific and is transparent to
the SDM module. The external EPG library is used to access
the EPG parameters associated with the program data
returned by this function.

[2458] On success a 0 value is returned and a non zero
error value otherwise. An error is returned if the specified
buffer size is less than the memory required for copying the
program data information.

[2459] Event Notification

[2460] This section describes the event notification
mechanism of the various modules. Each user request gen-
erated during a viewing session is processed by the CApp by
invoking the relevant function in the appropriate module.
DVCR request are passed to the SDM which may forwards
them to the DVCR library if required. Commands which
originate from the user may thus be trickled down to the
SDM and DVCR through the CApp. Status returned by
lower level modules in this scenario is communicated back
to the CApp through an event notification mechanism.
Status for commands that require DVCR support are passed
by the DVCR to the SDM which then indicates them to the
CApp. As each event is indicated to the CApp, it forwards
them on to other modules (such as the PDM) which might
require them for monitoring purposes. At each stage of the
event notification procedure the event passed to a module
maybe remapped to a different event before being indicated
further. Details of event notification by each module is
described in the following sections.

[2461] Event Notification by SDM

[2462] The event notification by the SDM to the CApp is
through a callback function provided by the CApp. The
SDM uses the callback mainly to pass status, indicate events
and other information generated as a result of the requests
made by the CApp. Callbacks are made mostly to indicate
a start of a DVCR request or the completion of a DVCR
request. Event notification by the SDM to the CApp is done
only when the request originated from the CApp. Events
which result from automatic recordation and deletion opera-
tions initiated by the SDM are not indicated to the CApp.
The events indicated through the callback are given below.

[2463] The SDM_REWIND event to indicate the
start of the rewind operation. Information on the
duration by which a program has been rewound is
available later through a separate stop event.

[2464] The SDM_FAST _FORWARD event to indi-
cate the start of the fast forward operation. Informa-
tion on the duration by which a program has been
fast forwarded is available later through a separate
stop event.

[2465] The SDM_STOP event to indicate the termi-
nation of the current DVCR request. Information
available through this callback is dependent on the
DVCR operation that has been terminated. The call-
back indicates the operation that has been terminated
and specifies the relevant duration of the concluded
operation. The stop operation may also be invoked
during a channel change operation and such opera-
tions are not indicated to the CApp.
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[2466] The SDM_PAUSE event to indicate pausing
of playback or recording on the current channel.

[2467] The SDM_RESUME event to indicate
resumption of playback or recording on the current
channel that was paused.

[2468] The SDM_PLAY event to indicate start of
playback on the current channel. The playback
operation may also be invoked during a channel
change operation and such operations are not indi-
cated to the CApp.

[2469] The SDM_JUMP_TO_LIVE event to indicate
completion of the Jump To Live request.

[2470] The SDM ADD_CHANNEL & SDM_
DELETE_CHANNEL to indicate addition of a vir-
tual channel or deletion of a virtual channel. Each
program that is recorded is associated with a Virtual
Channel and the recorded program is considered to
be available on that Virtual Channel. Creation and
deletion of stored programs are synonymous with
program recordation and deletion. The SDM_AD-
D_CHANNEL event is indicated after an SDM_
STOP has been indicated for the record operation.
This indication may be done on completion of
recording or when the viewing device transitions to
an active state. The SDM_ADD_CHANNEL event
is indicated only for programs recorded in its
entirety.

[2471] The SDM_IMPLICIT_STOP event indicates
automatic termination of the current DVCR opera-
tion. The DVCR operation that may terminate auto-
matically are REWIND due to a BOF condition or a
FASTFORWARD or PLAYBACK due an EOF con-
dition or a RECORD due lack of storage resources.
On receiving an SDM_IMPLICIT_STOP event the
CApp may wait for an explicit user request to handle
the automatic termination of the current operation or
it may initiate its own implicit stop processing.
Additionally PLAYBACK, RECORD, REWIND
and FASTFORWARD may terminate due to I1/O
eITorS.

[2472] The SDM_SKIP_FORWARD & SDM_
SKIP_ BACKWARD event indicate the completion
of a skip forward or a skip backward operation.

[2473] The SDM_RECORD_ALERT event is generated
when there is an explicit recording request scheduled during
an active viewing session. This event is triggered at a
predefined interval before the start of the actual recording
operation. No other action is taken by the SDM other than
providing the alert. The recording request for which the
notification is provided is aborted. The aborted record
request can now be executed only through an explicit
immediate record request issued by the Capp. The SDM sets
the eventTime and channellD fields to the start time (in local
time) and the channel ID of the program to be recorded.

[2474] Details of the event notification function and other
CApp support functions required by the SDM are given
below

[2475] CAppEventNotification

[2476] void CAppEventNotification(struct cBackInfo_t
*pcBackInfo)

Petitioner Disney Ex-1023, 0115



US 2003/0067554 Al

[2477] This CApp function is called by the SDM to
indicate the start of the current DVCR operation or comple-
tion of the previous DVCR operation. The SDM passes the
address of a completed cBackInfo_t structure as input. The
CApp is responsible for forwarding these events to other
modules (such as the PDM) which request notification of
such events.

[2478] CAppChannelChange
[2479] int CAppChannelChange(int chnlID)

[2480] This CApp function is called by the SDM to
change the current channel. The channel being changed to is
passed as input.

[2481] On success it returns a zero value and generates a
channel change event for the other modules (such as the
PDM). In case of failure it returns a non-zero error value.

[2482] Event Notification by DVCR Library

[2483] The set of event notifications indicated by the
DVCR is a subset of the events indicated by the SDM.
Unlike the SDM notification which indicate both the start
and completion of a DVCR operation, the DVCR library
notification primarily include completion of DVCR opera-
tions. The events generally indicated to the SDM are

[2484] The DVCR_STOP event to indicate the termina-
tion of the current DVCR request. Information available
through this callback is dependent on the DVCR operation
that has been terminated. The callback indicates the opera-
tion that has been terminated and specifies the relevant
duration of the concluded operation.

[2485] The DVCR_PAUSE event to indicate pausing of
playback or recording on the current channel.

[2486] The DVCR_JUMP_TO_LIVE event to indicate
completion of the Jump To Live request.

[2487] The DVCR_IMPLICIT _STOP event to indicate
automatic termination of the current DVCR operation. The
DVCR operation that may terminate automatically are
rewind due to a BOF condition or a fast forward or playback
due an EOF condition or a RECORD due lack of storage
resources. Additionally playback, record, rewind and fast
forward may terminate due to I/O errors.

[2488] The DVCR_SKIP_FORWARD & DVCR_
SKIP_BACKWARD event to indicate the completion of a
skip forward or a skip backward operation.

[2489] The DVCR_REWIND, DVCR_FAST FOR-
WARD, DVCR_PLAY and DVCR_RESUME events are
returned in case of error conditions.

[2490] CApp Event Notification

[2491] Events communicated by the CApp are typically
due to SDM event notifications resulting from servicing user
requests. The CApp remaps some of the events indicated by
the SDM before they are forwarded to other modules.
Details of event notification provided by the CApp are given
below.

[2492] MBTV_POWER_OFF event is indicated by the
CApp when it processes a power off request for the viewing
device. Indication of the MBTV_POWER_OFF is not man-
datory and is usually done by the CApp when it has specific
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hardware support to detect such an event. In most configu-
rations this event will not be indicated by the CApp.

[2493] MBTV_POWER_ON event is indicated by the
CApp when it processes a power on request for the viewing
device. Indication of the MBTV_POWER_ON is not man-
datory and is usually done by the CApp when it has specific
hardware support to detect such an event. In most configu-
rations this event will not be indicated by the CApp.

[2494] MBTV_REWIND event is indicated by the CApp
when it receives a SDM_REWIND event from the SDM.
The CApp generates a MBTV_REWIND event indication to
signal the start of a rewind operation.

[2495] MBTV_FAST _FORWARD event is indicated by
the CApp when it receives a SDM_FAST _FORWARD event
from the SDM. The CApp generates a MBTV_FAST_FOR-
WARD event indication to signal the start of a fast forward
operation.

[2496] MBTV_PAUSE event is indicated by the CApp
when it receives a SDM_PAUSE event from the SDM. The
CApp generates a MBTV_PAUSE event indication to signal
the start pausing playback on the current channel.

[2497] MBTV_RESUME event is indicated by the CApp
when it receives a SDM_RESUME event from the SDM.
The CApp generates a MBTV_RESUME event indication to
signal the resumption playback on the current channel.

[2498] MBTV_PLAY event is indicated by the CApp
when it receives a SDM_PLAY event from the SDM. The
CApp generates a MBTV_PLAY event indication to signal
the start of playback on the Virtual Channel or a TSE
Channel in response to a user request for a playback opera-
tion. Channel change requests to a Virtual or TSE Channel
also result in the CApp invoking the SDMPlay function.
However no event are indicated by the SDM to CApp in
such cases.

[2499] MBTV_JUMP_TO_LIVE event is indicated by the
CApp when it receives a SDM_JUMP_TO_LIVE event
from the SDM. The CApp generates a MBTV_JUMP_TO_
LIVE event indication to signal the completion of a Jump To
Live request.

[2500] MBTV_CHANNEL_CHANGE event is indicated
by the CApp when it completes the channel change opera-
tion requested by the user. A channel change operation to or
from a Virtual Channel or a TSE Channel may involve the
invocation of the SDMStop and SDMPlay function. In such
requests no SDM events are indicated to the CApp except to
communicate error conditions. In all such situations, the
CApp generates a MBTV_CHANNEL CHANGE as
opposed to a MBTV_STOP or a MBTV_PLAY indication.
Channel change operations, initiated by the user or by the
SDM for automatic program recordings, are handled inde-
pendently by the CApp and are always indicated to other
modules (such as the PDM).

[2501] MBTV_ADD_CHANNEL event is indicated by
the CApp when it receives a SDM_ADD_CHANNEL event
from the SDM. The CApp indicates this event to signal the
addition of a Virtual Channel. Each recorded program is
presented as being available on a Virtual Channel provided
it has been recorded in its entirety. Incomplete recording
programs are not presented by the SDM and are automati-
cally deleted.
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[2502] MBTV_DEL_CHANNEL event is indicated by the
CApp when it receives a SDM_DEL._CHANNEL event
from the SDM. The CApp indicates this event to signal the
deletion of a program due to an explicit delete request from
a user.

[2503] MBTV_STOP event is indicated by the CApp
when it receives an SDM_STOP event from the SDM. An
SDM_STOP event is generated due to an explicit stop
operation requested by the user. Channel change operations
which require the invocation of the SDMStop and SDMPlay
function do not generate a SDM_STOP event. The
MBTV_STOP event also provides context dependent infor-
mation on the operation that has been terminated by the user.
The MBTV_STOP event is also indicated when it receives
an SDM_IMPLICIT_STOP due to BOF or EOF conditions
on explicit playback, record, rewind and fastforward
request.

[2504] MBTV_RECORD event is indicated by the CApp
when it receives a SDM_RECORD event from the SDM.
The CApp generates a MBTV_RECORD event indication to
signal the start of an explicit record request generated by the
user for the currently viewed program. Record operations
initiated by the SDM for automatic or explicit recording
when the viewing device is considered to be inactive are not
indicated by the SDM and hence are not indicated by the
CApp.

[2505] The MBTV_SKIP_FORWARD and
MBTV_SKIP_ BACKWARD events are indicated by the
CApp when it receives a SDM_SKIP_ FORWARD & SDM _
SKIP_BACKWARD event respectively from the SDM.
These events are indicated by the CApp to signal the
completion of a skip forward or a skip backward operation.

[2506] VSM Interfaces

[2507] The VSM interfaces with the SDM and the CApp
to determine the status of the viewing device. The SDM uses
this information to decide when to initiate automatic record-
ing.

[2508] VSM-SDM Interface

[2509] The SDM provides a callback function to the VSM
for notification on status of the viewing device. The VSM
calls this function whenever there is a transition in the
viewing status of the viewing device. Details on the function
and other functions required for viewing status determina-
tion are given below.

[2510] SDMViewingStatus

[2511] int
eventTime)

[2512] This SDM function is called by the VSM to indi-
cate a transition in status of the viewing device through the
input parameter eventType. The time at which the specified
event occurred is passed in the parameter eventTime. Pos-
sible values of eventType are

SDMViewingStatus(int eventType, time_t

#define VDEVICE__ ON 0x01
#define VDEVICE__OFF 0x02
#define VDEVICE__CHECK__STATUS 0x04
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[2513] The input parameter eventType is set to VDEVI-
CE_ON when the viewing device status has transitioned
from the inactive state to the active state.

[2514] The input parameter eventType is set to VDEVI-
CE_OFF when the viewing device status has transitioned
from the active state to the inactive state. The VSM uses this
value when it is certain that the viewing status has transi-
tioned to the inactive state. To communicate VDEVICE _
OFF events, the VSM may rely on available hardware/
software mechanism provided by the CApp for monitoring
such activity. In the absence of such mechanism the VSM
might uses other heuristics to determine an inactive state.

[2515] The VDEVICE_CHECK_STATUS value is used
when the VSM does not have very high confidence that the
a transition to the inactive state has taken place. It is used as
a mechanism to alert the SDM of a possible pending
VDEVICE_OFF event which could occur at the specified
eventTime. For such events the VSM provides the VSM-
StatusCheckRequest function to the SDM to re-evaluate the
viewer device status at any time beyond eventTime. The
SDM make this callback before it starts any scheduled
recording activity.

[2516] On success it returns a zero value and non-zero
error value otherwise.

[2517] VSMStatusCheckRequest
[2518] int VSMStatusCheckRequest (void)

[2519] This non blocking VSM function is used by the
SDM to request an evaluation of the viewing status. On
receiving this call, the VSM schedules an invocation of the
SDM callback function SDM ViewingStatus.

[2520] On success it returns a zero value and non-zero
error value otherwise.

[2521] CApp-VSM Interface

[2522] The VSM uses the available services of the CApp
to determine viewing status. It provides a callback function
to receive status information from the CApp. The CApp
communicates all user requests to the VSM first before
routing it to the appropriate module for execution. Other
request for channel change operations and DVCR requests
initiated by the SDM for purposes of automatic recordation
and deletion are not indicated to the VSM. Details on the
function and other functions required for viewing status
determination are given below.

[2523] VSMSetViewingStatus

[2524] int VSMSetViewingStatus(int eventType, time_t
eventTime)

[2525] This VSM function is called by the CApp to
indicate all user requests generated during a viewing ses-
sion. The type of events indicated are listed in the section on
data structures. Event notification is mandatory for all events
with the exception of the MBTV_POWER_OFF and
MBTV_POWER_ON events. If the CApp is capable the
MBTV_POWER_OFF event would indicate a transition
from the active to inactive state, while a reverse transition
would be indicated by a MBTV_POWER_ON. In the
absence of appropriate support for MBTV_POWER_OFF
and MBTV_POWER_ON events the VSM might uses other
heuristics to determine such state. transitions.
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[2526] Before routing user requests to the SDM, the CApp
always invokes VSMSetViewingStatus first to indicate the
request.

[2527] On success it returns a zero value and non-zero
error value otherwise.

[2528] CAppRequestStatus
[2529]

[2530] This CApp function is called by the VSM to
generate a query in the viewing device to elicit a user
response. CAppRequestStatus allows for a fixed delay in
eliciting a response before it returns a viewing status. A lack
of user response is considered to be indicative of an inactive
viewing session.

int CAppRequestStatus(int *status)

[2531] On failure, a non zero error value is returned. On
success it returns a zero value and sets the input parameter
status to a non-zero value to indicate an inactive session.
status is set to a zero value to indicate an active session.

[2532] Features and Implementation Guidelines Overview

[2533] The following section discusses examples of how
each feature of the preferred system of the present invention
can be implemented. The Invocation Screens are intended to
illustrate a possible user interface. Customers can implement
many other formats. Not all the features are presented with
an invocation screen, since many features share the same
screen.

[2534] Only a sampling of the features available via tuse
of the present invention are discussed herein. Thos skilled in
the ar will readily understand that many other features are
enabled by the present invention.

FEATURES

Getting the Best Programs
[2535] Feature Description

[2536] Returns a list of top TV programs in a descending
order of preference associated with a specific viewer profile.
This function automatically determines which profile is
currently engaged in viewing a device and generates the best
program list for that profile. A different profile will generate
a different set of programs for the same time frame.

Invocation Screen

[2537]

[2538] The CApp invokes the function MbTVGetBestPro-
grams, which returns the list of programs and takes the
necessary steps to display the list to the viewer. The CApp

Implementation Guidelines
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can also scroll forward or back in time, presenting the best
programs for a specified profile at a different time, by using
the same function with a different time paramete

Getting Criteria Based Best Programs

[2539] Feature Description

[2540] Provides the same functionality as the feature Get-
ting the Best Programs, except that only programs that
match a specified criterion are considered.

[2541]

[2542] See the feature Get Best Programs for a screen of
this feature.

[2543] Implementation Guidelines

[2544] The CApp calls MbTVGetCBBestPrograms,
which returns a list of the programs and takes the necessary
steps to display the list to the viewer.

Invocation Screen:

Getting Number of Profiles
[2545] Feature Description
[2546] Obtains the number of profiles currently supported.

[2547] Implementation Guidelines

Invocation Screen

[2548] The CApp calls MbTVGetNumProfiles, which
returns the number of profiles a device currently supports.

Getting Profile Parameters
[2549] Feature Description

[2550] Gives the current values of a profile: its name and
its status, whether active, frozen, or disabled.

[2551] Active Profile: The SGM allocates space for
the preferences of an active profile, and the PDM
collects information about the profile so that it can
predict and update program information appealing to
that profile.

[2552] Frozen Profile: The SGM still considers the
preferences of a frozen profile, allocates space, and
records programs that will appeal to the profile. But
the PDM does not continue to update and refine the
profile’s preferences and pass them to the CApp.

[2553] Disabled Profile: The SGM releases space
previously allocated to the specified profile.
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[2554] Implementation Guidelines

[2555] The CApp first calls MbTVGetNumProfiles, then
the function MbTVGetProfileID, then MbTVGetPro-
fileParams, which returns the parameters of a specified
profile, copying the appropriate values from the profile_t
data structure.

Setting Profile Parameters
[2556] Feature Description

[2557] Modifies a profile by changing its name or status.
This feature can disable or freeze a profile, as explained in
the feature Get Profile Parameters.

[2558] Invocation Screen

[2559] Setting Profile Parameters is not shown in an
invocation screen.

[2560]

[2561] The CApp calls MbTVSetNumProfiles, then the
function MbTVSetProfileld, then MbTVSetProfileParams,
which returns the parameters of a specified profile, copying
the appropriate values from the profile_t data.

Implementation Guidelines

Display Current Profiles
[2562]
[2563]
[2564]

[2565] See Getting Number of Profiles to see an invoca-
tion screen for Display Current Profiles.

[2566]

[2567] The CApp calls the function MbTVGetNumPro-
files. This function calls the function MbTVGetProfilelD,
which calls MbTVGetProfileParam, which returns one pro-
file name. The system iterates through the loop for each
profile until all the profile names are extracted, and the
CApp displays them for the viewer.

Feature Description
Shows existing profiles by name.

Invocation Screen

Implementation Guidelines

Add Profile
[2568]
[2569]
[2570]

[2571] See Getting Number of Profiles to see an invoca-
tion screen for Add Profile.

Feature Description
Adds one profile to the existing profiles.

Invocation Screen

[2572]

[2573] The CApp calls MbTVAddProfile, which creates a
new profile with a set of predefined defaults, specified in a
field of the data structure profile_t (See Section 4.3 of the
PDM Interface Specification for this data structure).

Implementation Guidelines

[2574] The maximum number of profiles that can be
created is implementation specific, set to a predefined upper
limit. Until that limit is reached, the CApp can create new
profiles as appropriate and display them to the user by name.
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[2575] Notification Requirements

[2576] This section describes the event notification
mechanism of the various modules. There are two types of
events:

[2577] Those that are generated by a specific module
[2578] Those that are forwarded by a specific module

[2579] All commands originate from the user, and trickle
down to the SDM and DVCR through the CApp. Each user
request generated during a viewing session is processed
through the CApp. The CApp invokes the relevant function
in the appropriate module. DVCR requests are then passed
to the SDM, which may forward them to the DVCR library
if required.

[2580] The status returned by lower level modules in this
procedure is communicated back to the CApp through an
event notification mechanism. For example, the status for
commands that require DVCR support is passed by the
DVCR to the SDM, which then notifies the CApp. As the
CApp receives each event it forwards events to other mod-
ules (such as the PDM), which might require them for
monitoring or storage purposes.

[2581] At each stage of the event notification procedure
the event passed to a module may be remapped to a different
event, or renamed, before it is forwarded.

[2582] Details of event notification by each module is
described in the following sections.

Events Generated by the DVCR Library

[2583] The PDM must know the DVCR status at any point
in time. This information is communicated through call-
backs. Event notification can be either generated or for-
warded. When a function is initiated by DVCR operations,
no event notification is necessary. Most DVCR notification
events occur when an operation is stopped or paused, except
DVCR_SKIP_FORWARD and DVCR_SKIP_BACK-
WARD.

[2584] The Controlling Application must be a context of
the DVCR sequence. The Controlling Application and
DVCR can also implement calls with any context, but they
must maintain the sequence of the events.

[2585] Unlike the SDM notifications, which notify both
the start and completion of a DVCR operation, the DVCR
library notifications primarily indicate the completion of
DVCR operations. The events initiated from the DVCR to
the SDM are communicated through a callback function,
provided by the SDM. These events are:

[2586] The DVCR_STOP event is generated when
the function DVCRStop is invoked. The DVCR-
_STOP event notifies the termination of the current
DVCR request. Information available through this
callback depends on the DVCR operation that has
been terminated. The callback notifies the operation
that has been terminated and specifies the relevant
duration of the concluded operation.

[2587] Under special circumstances, the DVCR
library does not generate a DVCR_STOPevent:
whenever the DVCR_STOP operation is called for a
channel change, the DVCR library does not generate
a stop event.
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[2588] The DVCR_PAUSE event is generated when [2600] Not all recording and deleting operations initiated
the function DVCRPause is invoked. The DVCR_ by the SDM need to be notified to the CApp.

PAUSE event notifies the pausing of playback on the [2601] Events generated by the SDM through the callback
current channel. . .
function are discussed below.

[2589] The DVCR_JUMP_TO_LIVE event is gener-
ated two ways: by invoking the function DVCRLive,
and by default, when the event encounters an End of
File (EOF) condition during a fast forward operation
on a Time Shift Enabled (TSE) channel. The DVCR-
_JUMP_TO_LIVE event notifies completion of the
Jump To Live request.

[2590] The DVCR_IMPLICIT STOP event is not
associated with a DVCR function. It notifies auto-
matic termination of the current DVCR operation.
The DVCR operations that may terminate automati-
cally are REWIND, due to a Beginning of File
(BOF) condition, FAST FORWARD or PLAY-
BACK, due to an End of File (EOF) condition, or
RECORD, due to lack of storage resources. These
events may also terminate due to I/O errors.

[2591] The SDM_SKIP_FORWARD event is gener-
ated when the function DVCRSkipForward is
invoked. It notifies the completion of a skip forward
operation. This operation cannot be stopped or
paused once it has begun.

[2592] The SDM_SKIP_BACKWARD event is gen-
erated when the function DVCRSkipBackward is
invoked. It notifies the completion of a skip back-
ward operation. This operation cannot be stopped or
paused once it has begun.

[2593] The DVCR_SKIP_BACKWARD event is
generated when the function DVCRSkipBackward is
evoked. The DVCR_SKIP_BACKWARD event
indicates the completion of a skip backward opera-
tion. This operation cannot be stopped or paused
once it has begun.

[2594] The DVCR_REWIND event is generated
when the function DVCRRewind is evoked. This
event is returned only if an error occurs.

[2595] The DVCR_FAST_FORWARD event is gen-
erated when the function DVCRFastForward is
evoked. This event is returned only if an error occurs.
This event is returned only if an error occurs.

[2596] The DVCR_PLAY event is generated when
the function DVCRPlay is evoked. This event is
returned only if an error occurs.

[2597] The DVCR_RECORD event is generated
when the function DVCRPlay is evoked. This event
is returned only if an error occurs.

Events Generated by the SDM Library

[2598] Event notification by the SDM to the CApp is
through a callback function provided by the CApp. The
SDM uses the callback mainly to pass status, notifying the
CApp of events and other information generated as a result
of requests made by the CApp.

[2599] Callbacks are typically made to indicate the start of
a DVCR request or the completion of a DVCR request.

[2602] The SDM_REWIND event is generated when
the function SDMRewind is evoked. It notifies the
start of the rewind operation. Information on the
duration by which a program has been rewound is
available through a separate stop event.

[2603] The SDM_FAST_FORWARD event is gener-
ated when the function SDMFastForward is evoked.
It notifies the start of the fast forward operation. The
duration of a fast-forward event in a program is
available through a separate stop event.

[2604] The SDM_STOP event is generated when the
function SDMStop is evoked. It notifies the termi-
nation of the current DVCR request. Information
available through this callback is dependent on the
DVCR operation that has been terminated. The call-
back notifies the operation that has been terminated
and specifies the relevant duration of the concluded
operation. Under special circumstances, i.e. when
the function SDMStop is called during a channel
change operation, the SDM library does not generate
the SDM_STOP event.

[2605] The SDM_PAUSE event is generated when
the function SDMPause is evoked. It notifies the
pausing of playback on the current channel.

[2606] The SDM_RESUME event is generated when
the function SDMResume is evoked. It notifies that
playback on the current channel, which was paused,
resumes.

[2607] The SDM_PLAY event is generated when the
function SDMPlay is evoked. It notifies the start of
playback on the current channel. The playback
operation may also be invoked during a channel
change operation, and such operations are not indi-
cated to the CApp.

[2608] In special circumstances, i.e. when SDMPlay
is called during a channel change operation, no event
is generated.

[2609] The SDM_JUMP_TO_LIVE event is gener-
ated when the function SDMLive is evoked. It noti-
fies completion of the Jump To Live request.

[2610] The SDM_ADD_CHANNEL is not associ-
ated with any function. It generates the addition of a
virtual channel. Each program recorded is associated
with a Virtual Channel, and the recorded program is
available on that Virtual Channel. The creation of
stored programs is synonymous with program
recording. The SDM_ADD_CHANNEL event is
used to notify after an SDM_STOP for the recording
operation. The SDM_ADD_CHANNEL event is
notified of programs recorded in their entirety. The
SDM_ADD_CHANNEL event is generated after the
function DVCRStop has been received.

[2611] The SDM_DELETE_CHANNEL is not asso-
ciated with any function. It generates the deletion of
a virtual channel. Each program recorded is associ-
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ated with a Virtual Channel, and the recorded pro-
gram is available on that Virtual Channel. The dele-
tion of stored programs is synonymous with program
deleting. The SDM_DELETE_CHANNEL event is
used to notify after an SDM_STOP for the recording
operation.

[2612] The SDM_DELETE_CHANNEL event is
notified of programs recorded in their entirety. The
SDM_DELETE_CHANNEL event is generated on
returning from the DVCRDelete operation.

Events Forwarded by the SDM

[2613] The SDM forwards the events below, usually to
map them to its own terminology.

[2614] The SDM_SKIP_FORWARD event is gener-
ated when the function DVCRSkipForward is
evoked. It notifies the completion of a skip forward
operation. The SDM_SKIP_FORWARD event
remaps the DVCR_SKIP_FORWARD event.

[2615] The SDM_SKIP_BACKWARD event is gen-
erated when the function DVCRSkipBackward is
evoked. It notifies the completion of a skip backward
operation. The SDM_SKIP_BACKWARD event
remaps the DVCR_SKIP_BACKWARD event.

[2616] The SDM_IMPLICIT_STOP event is gener-
ated when it receives the DVCR_IMPLIC-
IT_EVENT. It notifies automatic termination of the
current DVCR operation. When the CApp receives
the SDM_IMPLICIT_STOP event, it can either do
nothing and allow the user to recover (by rewinding,
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Events Generated by the CApp

[2627] Some user actions cause the CApp to generate
events, which are processed directly by the CApp.

[2628] The CApp generates the MBTV_POWER _
OFF event when it processes a power-off request for
the viewing device. Indication of the MBTV_POW-
ER_OFF is not mandatory, and the CApp usually
issues this event only when it has specific hardware
support designed to detect such an event.

[2629] The CApp generates the MBTV_POW-
ER_ON event when it processes a power-on request
for the viewing device. Notification of
MBTV_POWER_ON is not mandatory and the
CApp usually issues it only when it has specific
hardware support designed to detect such an event

[2630] The CApp generates the MBTV_CHAN-
NEL_ CHANGE event when it completes the chan-
nel change operation requested by the user. A chan-
nel change operation to or from a Virtual Channel or
a TSE Channel may invoke the SDMStop and SDM-
Play functions. In such requests no SDM events are
forwarded to the CApp unless an error occurs. In all
such situations, the CApp generates the
MBTV_CHANNEL_CHANGE event as opposed to
MBTV_STOP or MBTV_PLAY notification. Chan-
nel change operations, initiated by the user or by the
SDM for automatic program recordings, are handled
independently by the CApp and are always notified
to other modules (such as the PDM).

Events Forwarded by the CApp

for instance), or automatically process the recovery.
The SDM_IMPLICIT_STOP event remaps the
DVCR_IMPLICIT_STOP event.

[2631] Events forwarded by the CApp are typically due to
SDM event notifications that result from servicing user
requests. The CApp remaps some of the events initiated by
the SDM before it forwards them to other modules. Details
of event notification forwarded by the CApp are given
below.

[2617] The SDM_PAUSE event remaps the DVCR _
PAUSE event.

[2618] The SDM_JUMP_TO_LIVE event remaps
the DVCR_JUMP_TO_LIVE event.

[2619] The SDM_IMPLICIT _STOP event remaps
the DVCR_IMPLICIT_STOP event.

[2620] The SDM_IMPLICIT _STOP event remaps
the DVCR_IMPLICIT_STOP event.

[2621] The SDM_IMPLICIT _STOP event remaps
the DVCR_IMPLICIT_STOP event.

[2622] The SDM_REWIND event remaps the
DVCR_REWIND event.

[2623] The SDM_FAST _FORWARD event remaps
the DVCR_FAST_FORWARD event.

[2624] The SDM_PLAY event remaps the DVCR_
PLAY event.

[2625] The SDM_RECORD event remaps the
DVCR_RECORD event.

[2626] The SDM_RECORD_ALERT event differs
from other events forwarded by the SDM, as dis-
cussed in detail in the following sections.

[2632] The CApp forwards the MBTV_REWIND
event when it receives the SDM_REWIND event
from the SDM. The CApp generates the
MBTV_REWIND event notification to signal the
start of a rewind operation.

[2633] The CApp forwards the MBTV_FAST_FOR-
WARD event when it receives the SDM_FAST _
FORWARD event from the SDM. The CApp gen-
erates MBTV_FAST _FORWARD to signal the start
of a fast forward operation.

[2634] The CApp forwards the MBTV_PAUSE
event when it receives a SDM_PAUSE event from
the SDM. The CApp generates MBTV_PAUSE to
signal the start of pausing playback on the current
channel.

[2635] The CApp forwards the MBTV_RESUME
event when it receives a SDM_RESUME event from
the SDM. The CApp generates MBTV_RESUME to
signal resuming playback on the current channel.

[2636] The CApp forwards the MBTV_PLAY event
when it receives the SDM_PLAY event from the
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SDM. The CApp generates MBTV_PLAY to signal
the start of playback on the Virtual Channel or a
Time Shift Enabled (TSE) Channel, in response to a
user request for a playback operation. Channel
change requests to a Virtual or TSE Channel also
cause the CApp to invoke the SDMPlay function.
However, no event is sent by the SDM to the CApp
in such cases.

[2637] The CApp forwards the MBTV_JUMP_TO
LIVE event when it receives the SDM_JUMP_TO_
LIVE event from the SDM. The CApp generates
MBTV_JUMP_TO_LIVE to signal the completion
of a viewer’s Jump to Live request.

[2638] The CApp forwards the MBTV_AD-
D_CHANNEL event when it receives a SDM_AD-
D_CHANNEL event from the SDM. The CApp
notifies this event to signal the addition of a Virtual
Channel. Each recorded program is presented as
available on a Virtual Channel, provided it has been
recorded in its entirety. Incomplete recording pro-
grams are not presented by the SDM and are auto-
matically deleted unless otherwise specified by the
user.

[2639] The CApp forwards the MBTV_DEL_
CHANNEL event when it receives a SDM_DEL _
CHANNEL event from the SDM. The CApp sends
this event to signal the deletion of a program due to
an explicit delete request from a user.

[2640] The CApp forwards the MBTV_STOP event
when it receives an SDM_STOP event from the
SDM. An SDM_STOP event is generated by an
explicit stop operation requested by the user.

[2641] Channel change operations that require invok-
ing the SDMStop and SDMPlay functions do not
generate a SDM_STOP event.

[2642] The MBTV_STOP event also provides con-
text-dependent information on an operation that has
been terminated by the user. The MBTV_STOP
event is also notified when it receives an SDM_IM-
PLICIT_STOP due to BOF or EOF conditions on
explicit playback, record, rewind and fast forward
requests.

[2643] The CApp forwards the MBTV_RECORD
event when it receives a SDM_RECORD event from
the SDM. The CApp generates MBTV_RECORD to
signal the start of an explicit record request gener-
ated by the user for the program the user is currently
viewing. Recording operations initiated by the SDM
for automatic or explicit recording when the viewing
device inactive are not notified by the SDM, and
hence are not forwarded by the CApp.

[2644] The CApp forwards the MBTV_SKIP_FOR-
WARD event when it receives SDM_SKIP_FOR-
WARD from the SDM. It is forwarded by the CApp
to signal the completion of a skip forward operation.

[2645] The CApp forwards the MBTV_SKIP
BACKWARD event when it receives SDM_SKIP_
BACKWARD from the SDM. It is forwarded by the
CApp to signal the completion of a skip backward
operation.
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Events Serviced by the CApp

[2646] The SDM_RECORD_ALERT event is generated
when there is an explicit recording request scheduled during
an active viewing session. This event is triggered at a
predefined interval before the start of the actual recording
operation. No other action is taken by the SDM, other than
providing the alert. The recording request for which the
notification is provided is aborted. The aborted recording
request can now be executed only through an explicit
immediate record request issued by the CApp. The SDM
sets the eventTime and channellD fields to the program start
time (in local time) and the channel ID of the program to be
recorded.

Events Generated for the VSM

[2647] The CApp communicates all user requests to the
VSM first, before routing them to the appropriate module for
execution. The events forwarded by the CApp to the VSM
are as follows.

[2648] The MBTV_POWER_ON event is forwarded
by the CApp to the VSM to turn power on in the
viewing device.

[2649] The MBTV_POWER_OFF event is for-
warded by the CApp to the VSM to turn power off
in the viewing event.

[2650] The MBTV_VSM_EVENT is forwarded by
the CApp to the VSM for every user interaction
except power on and power off.

[2651] MDLTV User Interface Manager Specifications

[2652] This section provides an architectural overview
and draft specification for the User Interface Manager
(UIM).

[2653] 1. User Interface Manager

[2654] User Interface Manager is special MbTV software
module which is integrated with CApp

[2655] and uses all main components of MbTV (SDM,
PDM, EPG library and etc.).

[2656] Also User Interface Manager (UIM) employs sev-
eral special services from CApp such as:

[2657] Timing Service;
[2658] Configuration Service.

[2659] UIM gets a command from remote control and
other input devices from user and sends

[2660] the stream of drawing instructions to Draw Engine.
Each drawing instruction reflects drawing

[2661] the corresponding UI object on a screen. For full
redrawing of the screen Screen Composer sends the drawing
instruction for every objects currently displaying on a
screen. For channel
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[2662] changing Screen Composer sends only a couple
drawing instructions for changing colors on

| Controlling application (CApp) |

[2663] 1.1 Main Components of UIM
[2664] Input Device Manager (IDM);

[2665] Input Device Drivers (IDD);
[2666] Serial Driver (RS-232);
[2667] PC keyboard Driver;
[2668] USB Driver;

[2669] IrDA Driver;

[2670] Object Manager;

[2671]
[2672]
[2673]

[2674] During initialization of UI object manager creates
all UI objects. Each object has

Channel Browser;
Screen Composer;

1.2 Object Manager

[2675] predefined list of views. The main objects which
reflect current design of UI are the following:

[2676] chBrowser—channel Browser object (for
channel navigation);

[2677] PreObj—preview TV object (for live and
recorded TV programs);

[2678] TVObj—full size TV object (for full screen
showing);

[2679] AppObj—application object (MbTV Weather
channel, MbTV News channel and etc.)

[2680] SysObj—system object (for ads, bars, menus
and ets.).

[2681] All objects are described by the following struc-
ture.

typedef struct _objectList__

int typeObject; // type of object

bool visibleObject; // visible/not on a
screen;

bool activeObject; // active/not (has a

input focus) ;

object View__t *curView; // current view of
object;

object View__t *listView; // list of object view;
objectList_t *nextObject;

} objectList_t, *pobjectList __t;
#define MbTV_UIOBJECT_CHBROWSER 1

#define MbTV__UIOBJECT_PREWND 2
#define MbTV__UIOBJECT_TVWND 3
#define MbTV__UIOBJECT_APPWND 4
#define MbTV_UIOBJECT_SYSWND 5

[2682] Each object is placed in preferred area of screen
and can be visible or invisible (has a hidden status). The
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layout of objects on a screen manages by configuration files
and depends from user profile. Ul objects can be modified by
means of configuration files and each object can get focus
and can get commands. The focused object get all command
from the user.

[2683] Some object has a permanent status and some of
them temporal status.

[2684] Filters is a example of the objects with temporal
status.

typedef struct object _View__

int typeView; /i
type of view
objectView__t
list of object view
bool show; /i
show/hide view
objectDesc__t
object description
} objectView__t, *pobjectView__t;
typedef objectDesc__t void;

*nextView; /i

*objectDesc; /I

[2685] Each objectDesc has different representation
depends from the type of object and type of view.

[2686] Also typeView item depends from category of
object. Some types of views for chBrowser:

#define MbTV_CBVIEW_NOVIEW
#define MbTV_CBVIEW__GRID
#define MbTV_CBVIEW_TOPTEN
#define MbTV_CBVIEW__STORAGE
#define MbTV_CBVIEW_RECORDED
#define MbTV_CBVIEW__APPCH
#define MbTV_CBVIEW__LATEST
#define MbTV_CBVIEW_MOVIE

~ o W= O

[2687] 1.2.1 Object ChBrowser
[2688] Object ChBrowser has a following items:

TimeBar current time range for showing
channel’s program;

ListChannelBars channels information list (number or
name of channels, program info,
program status);

ProgInfo information about current program;

Rating rating of program.

[2689] Channel Browser supports two modes of browsing
channels:

[2690] time mode;
[2691] channel mode.
[2692] In time mode channel browser shows one or more

programs per channel in indicated period of time. In channel
mode channel browser shows only specified amount of
programs per each channel.
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typedef struct __objectBrowser__ int status;
chbBar_t *next; /i
chbTimeBar_ t timeBar; // time bar reference to next channel in list
chbListChs_ t listChs; /f list of int chType;
channels } chbCh_t, *pchbCh;
chbProglnfo_t proglnfo; // information typedef struct __chbProg
about selected program
int tzsec; // local time long duration; /i
zone in second duration of this program
// Difference time_ t startTime; // start
in seconds between UTC and local time time of this program, read from EPG
int type; uint rating; I
#define MbTV_CHBROWSER_TIME 0 overall rating of this program;
#define MbTV_CHBROWSER__CHANNEL 1 char *fields] CATEGORIES] ; // epg
time_ t startTime; /f start time of fields of program
showing #define CHANNEL__INDEX 0
int widthTime; // width of grid #define TITLE_INDEX 1
in seconds for showing #define SUBTITLE__INDEX 2
int selectedCh; // selected #define EPISODE__NAME__INDEX 3
channel #define ACTOR_INDEX 4
int selectedPgm; // selected #define ACTOR__COUNT 7
program #define TITLE__SUB__INDEX 11
int chOnTop; // channel on top #define DSCR__SUB__ INDEX 12
int totalChs; // total number #define PROGRAM_ TYPE_ INDEX 13
of channels #define PROGRAM__ CATEGORY__INDEX 14
} objectBrowser__t, *pobjectBrowser__t; #define COUNTRY__ORIGIN_INDEX 15
typedef struct _chbTimeBar__ #define MPAA_ RATING__ INDEX 16
#define QUALITY__INDEX 17
time__t localStartTime; #define AFFILIATION__INDEX 18
time_ t localEndTime; #define QUALIFIER__ FOUR__INDEX 19
itemRect__t bar; / int status; i
location bar on a screen lock/unlock, live/recorded
itemColor_t colorBack; /I #define RECORD_ REQUESTED 0x01
background color #define PROGRAM__LOCKED 0x02
itemColor_t colorText; /f text #define LIVE_PROGRAM 0x04
color chbProg_t *next; // reference
itemFont_t fontText; // font to next program
of text } chbProg_t, *pchbProg;
itemImage__t imageNoTV; // image typedef struct __chbProgInfo__
itemText_t text; /f text
of bar itemRect_t proglnfo; /i
} chbTimeBar_t, *pchbTimeBar; location of ProgInfo rect on a screen
typedef struct _chbListChs__ itemColor__t colorBack; /i
background color
int chs; /I itemColor__t colorText; // text
number of channels in list channels color
chbCh_t *fCh; /f ref itemColor__t colorBorder; // border
to first channel color
chbCh_t *sCh; /f ref itemFont_t fontText; // font
to selected channel of text
int status; 1 itemText_t text; // prog
status of list channels info text
int reserved; } chbProgInfo_t, *pchbproglnfo_t;
} chbListChs_t, *pchbListChs; typedef struct  __chbRating
typedef struct _chbCh__
int imagelD; // image
int pgms; /i ID of channel
number of programs in channel
itemRect__t bar; 1 typedef struct _itemRect
location channel bar on a screen
itemColor_t normal; // normal int left; // specifies the x-
color of the bar coordinate of the upper-left corner of the item
itemColor_t selected; /I int top; // specifies the y-
selected color of the bar coordinate of the upper-left corner of the item
chbProg t *fpgm; // first int right; // specifies the x-
program of channel coordinate of the lower-right corner of the item
chbProg_t *sPgm; // current int bottom; // specifies the y-
selected program of channel coordinate of the lower-right corner of the item
chbChName_ t chName; // name of } itemRect__t, *pitemRect;
channel typedef struct _itemColor
int chNum; /i
number of channel uint color; // color (RGB)
int chImageID; // image } itemColor__t, *pitemColor__t;
ID of channel typedef struct _itemFont
void *chID; // channel
ID int nHeight;

Petitioner Disney Ex-1023, 0124



US 2003/0067554 Al

Apr. 10, 2003
94

-continued -continued
int nWidth; .
int nEscapement; programing.
int nOrientation; typedef struct __chbChName__
int nWeight; {
uchar bltalic; char name[MAX_NAME_ OF_CHANNEL] ;
uchar bUnderline;
uchar cStrikeOut; } chbChName__t, *pchbChName_ t;
uchar nCharset;
uchar nOutPrecision;
uchar nClipPrecision;
uchar nQuality; [2693] Some Algorithms for Channel Browser.
uchar nPitchAndFamily;
char* IpszFacename; [2694] During initialization of channel browser UIM ini-

} itemFont__t, *pitemFont;
typedef itemText__t char*;

Auxilary structures are introduced for more convenient

tiates all UI objects and CDM, SDM modules. Using the
user profile UIM determines the list of views for each Ul

object.

CHBInit
int
CHBInit ()

// initialize list of views
for (each available view from user profiles)

if (current type of view == MbTV_CBVIEW__GRID)

set objectBrowser.tzsec;
set objectBrowser.startTime; // start
time of showing program
if (objectBrowser.type == MbTV_CHBROWSER_TIME)

set objectBrowser.widthTime; /i
width of grid = 1 hour

if (objectBrowser.type == MbTV_CHBROWSER_ CHANNEL)

set  objectBrowser.listChs.chs; /i

number of showing channel
}
// initialize timeBar object

chbTimeBar.text = « 7 ;

set chbTimeBar.localStartTime;

set chbTimeBar.localEndTime =
chbTimeBar.localStartTime +
objectBrowser.widthTime;

set chbTimeBar.bar;
// location bar on a screen

set chbTimeBar.colorBack; /I
background color

set chbTimeBar.colorText; 1
text color

set chbTimeBar.fontText; /I
font of text

set chbTimeBar.imageNoTV; /

image
set chbTimeBar.text;
// text of bar
// initialize chbListCh object
for (each channel in list channels)

set chbCh.bar; /I
location channel bar on a screen

set chbCh.normal; /I
normal color of the channel bar

set chbCh.selected; /I
selected color of the channel bar

set chbCh.chName; /I
name of channel

set chbCh.chNum; /I
number of channel

set chbCh.chImagelD; /
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image ID of channel

set chbCh.chID; /i
channel ID

set chbCh.status;

chbLoadPgm__t loadInfo;

loadInfo.startTime = objectBrowser.startTime;
// start time of loading

loadInfo.widthTime = objectBrowser.widthTime;
// width of grid in seconds

if (objectBrowser.type ==
MbTV_CHBROWSER _TIME)

{

loadInfo.pgms = 0;

h

if (objectBrowser.type == MbTV_CHBROWSER__
CHANNEL)

loadInfo.pgms = objectBrowser.showCh;  //
number of loading programs

loadInfo.type = objectBrowser.type;
// type of loading
loadInfo.chID = chbCh.chID;
// channel ID
if (CHBLoadPgmGrid (chbCh.fPgm, &loadInfo))

SYS__ERR(PANIC, “ CHBLoadPgmGrid(): Loading
programs”) ;

¥
chbCh.sPgm = chbCh.fPgm; // current
selected program = first pgm

if (current type of view == MbTV_CBVIEW_TOPTEN )

chbTimeCh.text = “MbTV Picks at
// initialize chbListChs object
for (each channel in list channels)

set chbCh.bar; /i
location channel bar on a screen
set chbCh.normal; /i
normal color of the channel bar
set chbCh. selected; /i
selected color of the channel bar
set chbCh.chName; // name
of channel
set chbCh.chNum; /i
number of channel
set chbCh.chImageID; /i
image ID of channel
set chbCh.chID; /i
channel ID
set chbCh.status;
chbLoadPgm__t loadInfo;
loadInfo.startTime = objectBrowser.startTime;
// start time of loading
loadInfo.widthTime = 0O;
loadInfo.pgms = 0;
loadInfo.type = MbTV_CHBROWSER__ CHANNEL;
if (CHBLoadPgmTop (chbCh.fPgm, &loadInfo))

SYS_ERR(PANIC, “ CHBLoadPgmTop(): Loading
programs”) ;

¥
chbCh.sPgm = chbCh.fPgm; // current
selected program = first pgm
if (current type of view == MbTV_CBVIEW__STORAGE )

chbTimeBar.text = "MbTV Expected Recorded Programs
at ”;

if (current type of view == MbTV_CBVIEW_RECORDED )
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chbTimeBar.text = “MbTV Recorded Programs™;
if (current type of view == MbTV_CBVIEW_LATEST )
{

chbTimeBar.text = “MbTV Latest Programs”

¥
typedef struct  __chbLoadPgm__

time_t startTime; // start time
of program

int widthTime; /f width of
grid in seconds

int pgms; // number of
loading programs

int type; // type of
loading

#define MbTV_CHBROWSER_TIME 0
#define MbTV_CHBROWSER_CHANNEL 1

void *chID; // channel ID
} chbLoadPgm__t, *pchbLoadPgm_t;
CHBLoadPgmGrid

[2695] This function is used for loading all programs of
specified channel for grid view.

int
CHBLoadPgmGrid(chbProg_t *1Pgm, /I
list of programs
chbloadPgm_t *loadInfo) 7
load info

if (loadInfo.type == MbTV_CHBROWSER__ TIME)

¥
if (loadInfo.type == MbTV_CHBROWSER__ CHANNEL)

counter = 0;
while (counter < loadInfo.pgms)
{
result = CHBCheckPgmCache (loadInfo.chID,
loadInfo.startTime) ;
if (result == SUCCESS) // in cache
call Load program from cache;
¥
else
{
result = CHBLoadPgmToCache (pgm, loadInfo);
¥
¥
)
CHBCheckPgmCache
int
CHBCheckPgmCache(void*  chID, // channel ID
time__t startTime) // start
time of program
if (program in cache)
return SUCCESS;
return FAILED;
¥
CHBLoadPgmToCache
int
CHBLoadPgmToCache (chbProg_t *pgm, I

program descriptor
chbloadPgm_t *loadInfo)
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// load info

pgmlinfo__t pgmInfo;

pgmlinfo.channellD = loadInfo->chID;
pgmInfo.pgmStartTime = loadInfo->startTime;
pgmlnfo.pgmDuration = 0;

pgmlInfo.pgmRank = 0;

pgmInfo.pgmTitle = NULL;
pgmlnfo.pgmRating = 0.0;
pgmInfo.pgmChnlType = CHANNEL_TYPE__CABLE;
pgmlInfo.pgmFiller = 0;

pgminfo.pgmMarkl = 0;

pgminfo.pgmMark?2 = 0;

VOID* pgmData;

if (EPGGetProgramlInfo (&pgmlnfo))

SYS__ERR(PANIC, “CHBLoadPgmGrid(): Reading date™);

¥
if (pgmlInfo.pgmDuration == -1)
if (loadInfo->startTime <pgmlInfo.pgmStartTime)

startTime = (loadInfo->startTime/(30 *

ONE_MINUTE)) * (30 * ONE_MINUTE);

duration = pgmInfo.pgmStartTime - startTime;
char *ch;
EPGGetChannelParams (loadInfo—>chID,

EPG_CHANNELPARAMS_ NAME, &ch) ;

call PutProgramToCache (startTime, duration, ch);

return;

}

if (\EPGGetProgramData (&pgmlnfo, (CHAR**) &pgmData))

}

else

if (pgmlInfo.pgmStartTime > loadInfo->startTime )
fake = 1;
else

strepy (buf, (char*) pgmData) ;

fake = 1;

¥
if (fake)
{

startTime = (loadInfo->startTime / (30 *

ONE_MINUTE)) * (30 * ONE_MINUTE) ;

&ch);

}

if (pgmlInfo.pgmStartTime > loadInfo->startTime)
duration = pgmInfo.pgmStartTime - startTime;
else

{

duration = 0;

char *ch;

EPGGetChannelParams (channellD, EPG_ CHANNELPARAMS_ NAME,

call PutProgramToCache (startTime, duration, ch) ;
return;

/* construct start time */

pos =0
// Step 1 : Read date
if ((begin = extract(buf, &len, &pos)) < 0)

SYS__ERR(PANIC, “ CHBLoadPgmGrid(): Reading date™);

// Read time

if ((begin = extract (buf, &len, &pos)) < 0)

SYS__ERR (PANIC, “ CHBLoadPgmGrid() : Reading time”) ;
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¥
if (EPGGetProgramlInfo (&pgmlInfo))

SYS__ERR(PANIC, “ CHBLoadPgmGrid(): Reading date™);

)

startTime = pgmlInfo.pgmStartTime;
if ((begin = extract(buf, &len, &pos)) < 0)

SYS__ERR(PANIC, “ CHBLoadPgmGrid(): Reading channel”);

call PutProgramToCache (startTime, duration, ch);
return TRUE;

J

CHBLoadPgmTop

int

CHBLoadPgmTop (chbProg t
list of programs

*1Pgm, 1

chbloadPgm_t *loadInfo) 1

load info

{

CHBMoveUp
int
CHBMoveUp (chbListChs_t listChs)

if (listChs—»sCh == listChs—>fCh)
channel is a first channel already

// selected

call load new channels;

}

else

set 1istChs—>sCh to previous channel;

}

CHBMoveDown
int
CHBMoveDown (chbListChs_t listChs)

if (listChs—»sCh == LASTBAR)
last channel

// selected channel is a

call load new channels;

}

else

set 1istChs—>sCh to next channel;

[2696] PreObj

[2697] This object represents the pre-view window with
TV-live (from tuners) or recorded (from DVR) programs.
It’s possible to have several pre-view windows if hardware
allows. UIM supports

[2698] multiple PreObj object for several tuners or DVRs.
[2699] Status—current status of showing TVODj

[2700] This object has several information items each of
them can be hidden.

CurrentTime current time on a screen;

ChannelName short channel name;

ChannelNumber channel number;

InputField for remote control input (channel
number or something else);

PlayRecordingTime actual time from starting program;

-continued

RemainingTime for TV it’s time until the end of
program and for recording program
It’s a ending time of record;

FastMoveBar for fast navigation in the recorded
program;

VolumeBar volume control;

DVRStatusInfo play/recording, pause, FF, rewind,

slow motion, fast motion.

[2701] AppObj

[2702] This object looks like a Internet-base technology
applications (MbTV application) written on Java, Html,
JavaScript and used IE controls for informational represen-
tation on Windows CE 2.12 and up or Windows 98 plat-
forms. MbTV applications work in special view-windows
by using multiple IE (Internet Explorer) ActiveX controls
one for each application. This applications represent special
virtual programs (virtual A-channels) from MbTV Applica-
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tions Servers, such as MbTV Weather channel, MbTV News
channel, MbTV Shopping channel and etc.);

[2703] SysObj

DateBar current date bar;

UserInfo current user info (name and etc.);
MenuLock menu for locking recorded program;
MenuUnLock menu for unlocking recorded program;
MenuRecord menu for recording program;
MenuDelRec menu for delete record of program;
MenuFilter filters

Ads advertising window

[2704] 1.3 Channel Browser

[2705] Channel Browser is used for browsing information
about channels. Channel Browser supports a list of different
channel views. Each element of this list represent one of the
type of bunching channels (channel grid, top 10, Recorded
channels, Application channels, sliding storage and etc.).

viewCB__t *viewListCB; // list
of view
typedef struct__viewCB__
{

int type View; /i
type of view

viewCB_t  *nextView; //  next
view in the list

chListCB_t *chList; /i
list of viewing channels

time_t timeAt; /i

launching time for timer
} viewCB_t, *pviewCB_t;

[2706] 1.4 UI Draw Engine

[2707] UI Draw Engine provides independent level of
implementation from the target platform for drawing
instructions

[2708] (primitives) for representation MbTV on a user
screen (user TV). The stream
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[2709] of drawing instructions goes from Screen Com-
poser to Draw Engine. The stream of

[2710] drawing instruction is prepared by Screen Com-
poser according the layout of screen objects

[2711] and their visibility, screen resolution (NTSC,
HDTV) and etc.

[2712] Draw stream consists from

[2713] sequence of draw instructions with a code-opera-
tion and data for each instruction.

[2714] Functions interface for Draw Engine are also pro-
vided.

[2715] Some functions of Draw Engine:

[2716] DEngloadBitmap

[2717] int

[2718] DEngloadBitmap(BITMAP bitmap, int
*imagelID)

[2719] This function loads specified bitmap to memory
and returns bitmap ID.

[2720] DEngDrawRect

[2721] int

[2722] DEngDrawRect(itemRect t rect, itemColor_t
color)

[2723] This function fills specified rectangle with color.
[2724] DEngDrawText

[2725] DEngDrawText(itemText_t text, itemRect_t rect,

itemFont_t font, itemColor_t color)

[2726] This function draws specified text in rect location
with font and color.

[2727] DEngDrawBitmap
[2728] int
[2729] DEngDrawBitmap(itemRect_t rect, int imagelD)

[2730]
[2731]

This function draw bitmap in specified location.

1.5.1 UIChannelUp

int

UlIChannelUp (objectView__t *view)

if (view-»>selectedCh == 0)

return;

if (CAppCheckState (MBTV_ CHANNEL_ CHANGE))

return;
view->selectedCh--;
view->selectedPgm = 0;
if (view->selectedCh »= view->chOnTop)

if (view->typeView == MbTV_CBVIEW_GRID | |
view->typeView == MbTV__CBVIEW_TOPTEN | |
view->typeView == MbTV__CBVIEW__STORAGE)
UIDrawChannelGrid (view);

}

else

// Need to scroll down
view->chOnTop--;
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if (view->typeView == MbTV_CBVIEW_GRID | |
view->typeView == MbTV__CBVIEW_TOPTEN | |
view->typeView == MbTV_CBVIEW__STORAGE)

UIDrawChannelNames (view);
UIDrawChannelGrid (view);

}

}
chbCh__t ch = UlGetSelectedCh() ;
CAppChannelChange ( (VOID*) ch->chID, ch->chType,
UlIGetClockTime() );
if (view—>typeView == MbTV_CBVIEW_GRID | |
view->typeView == MbTV_CBVIEW_TOPTEN )

UIDrawVideoBorder (view);

[2732]

[2733] 1.5.3 UlUpdateView

int
UlChannelDown(objectView__t *view)

if ((view—>selectedCh +1) »= view->totalChs) // This
is the last channel

{

}
if (CAppCheckState(MBTV_ CHANNEL_CHANGE))

return;

return;
}
view—>selectedCh++;
view->selectedPgm = 0;
if (view->selectedCh <= (view->chOnTop + view->chs — 1))
{
// No scrolling involved
if (view—>typeView == MbTV_CBVIEW_GRID | |
view->typeView == MbTV__CBVIEW_TOPTEN | |
view->typeView == MbTV__CBVIEW__STORAGE)

{
¥

else
{
// Need to scroll up
view—>chOnTop++;
if (view—>typeView == MbTV_CBVIEW_GRID | |
view->typeView == MbTV__CBVIEW_TOPTEN | |
view->typeView == MbTV_CBVIEW__STORAGE)

UIDrawChannelGrid ( );

UIDrawChannelNames(view);
UIDrawChannelGrid(view);
¥
¥
chbCh_t ch = UlGetSelectedCh( );
CAppChannelChange((VOID*)ch->chID, ch->chType,
UlIGetClockTime( ));
if (view—>typeView == MbTV_CBVIEW_GRID ||
view->typeView == MbTV__CBVIEW_TOPTEN )

{
¥

UlDraw VideoBorder(view);

int
UlUpdate View(int typeView)
objectView__t *view = UlGetView(typeView);
if (view—->typeView == MbTV_CBVIEW_GRID | |

view->typeView == MbTV_CBVIEW_TOPTEN | |
view->typeView == MbTV__CBVIEW__STORAGE)

UIDrawChannelGrid( );

if (view—->typeView == MbTV_CBVIEW_GRID ||
view->typeView == MbTV__CBVIEW_TOPTEN )

UlDraw VideoBorder(view);

[2734] 2. Main Features of UIM

[2735] The User Interface Manager provides the following
set of functionality:

[2736] controlling of U input devices, using unified
access to devices by means of device drivers (to
Remote Control via Serial Driver (RS232), to PC
keyboard via Keyboard Driver);

[2737] supporting of Ul objects by means of Object
Manager;

[2738] switching between the objects and perfoming
object functionality;

[2739] managing the layout of UI objects and com-
pose the UI screen;

[2740] supporting several TV pre-view windows
from several video sources (tuners, DVR);

[2741] supporting MbTV applications;
[2742] auto-tuning remote control devices;
[2743] multilingual interface;

[2744] provides a stream of drawing instructions for
drawing on a screen;
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[2745] 2.1 Controlling of Input Devices

[2746] supports user commands from remote control
device used several types of keystrokes;

[2747] downé&up keystroke (produce only one command
for keystroke after down

[2748] or up the key). For example such type of keysrokes
used by POWER key;

[2749] press&hold keystroke (produce sequence of com-
mand after press and hold

[2750] the key). For example such type of keystrokes used
by CH LEFT or CH RIGHT

[2751] or VOLUME CONTROL keys. Each key employ
two parameters:

[2752]
[2753]

[2754] provides mapping for remote control keys to
MbTYV functions;

starting delay

and repeating speed.

[2755] supporting different profiles for key’s mapping;
[2756] 3.1 Input Device Manager
[2757] Input Device Manager (IDM) performs the initial-

ization of input device drivers. IDM reads SYS-configura-
tion set and initiates all active MbTV input device drives.
IDM creates Driver Control Block (DCB) for each device.
All DCB are binded in list. All information requests from
device drivers can reflect some modification in DCB. IDM
supports two conceptions—the MbTV buttons and MbTV
keys. MbTV buttons reflects the real buttons of remote
control device or PC keyboard.

[2758] MDTV keys abstracts the actions (MbTV functions
or operations). Special map tables are used for mapping
MbTV buttons to MbTV keys. System for common using
and user defined mapping tables exist.

[2759] IDM checks the information in each DCB and
performs some kind of actions according the button genera-
tion rules.

[2760] Each input device has unique Input Device Name
(IDN) and Input Device ID.

[2761] IDM supports the timer interval in 100 msec for
detecting of repeating interval.

[2762] The maximum amount of repeating sequence of
keys is 10 per second.

typedef struct__idmDCB__

int idID; /i
input device ID

int status; /i
driver status

int btnlD; /i
button ID

int keyID; /i
key ID

int timeCount; /i
counter for timer

int btnDelay; /i

starting delay of button
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int btnFreq; 1
frequency of button (repeating speed)
int btnFlag; 1

special for button
idmDCB_t *nextDCB;
} idmDCB_t, *pidmDCB_t;

//  next DCB

[2763] MbLTV_VB_UNDEFINED button indicates the
waiting state for device. Code of any other button in btnlD
item indicates active input state for device. IDM generates
sequence of keys according to rule for each button (fre-
quency of generation) and places them to KeyBuffer. Key-
Buffer is a FIFO data structure (FIFO buffer) which stores
the MbTV keys for next processing by UIM.

[2764] IDM also support several auxiliary data structures
for storing button information, mapping and etc.

[2765] For processing KeyBuffer UIM calls KeyHandler.
KeyHandler handles each key on FIFO basis by invoking the
corresponding functions.

[2766] 3.1.3 IDMBtnDown
[2767] int
[2768] IDMBtnDown(int idID, int btnID)

[2769] This function informs IDM about the pressing of
button. IDMBtnDown returns a 0 value in case of success
and a non zero value is returned in case of failure. IdID
specifies the device ID and btnlD specifies MbTV button ID.
IDM checks the current state of device. If driver was in
DOWN state before than no any actions takes. In UP state
IDM performs scaning button table and gets the parameters
of button (speed, delay and flags).

[2770] Also IDM maps button to key and gets key ID for
this button. If btnID is DOWN/UP button with DOWN
producing stage, IDM generates the MbTV key for this
button. If btnID is PRESS/HOLD button, IDM starts to
generate the sequence of MbTV key according to speed and
delay.

[2771] 3.1.4 IDMBtaUp
[2772] int
[2773] IDMBtnUp(int idID, int btnlD)

[2774] This function informs IDM about the releasing of
button. IDMBtnUp returns a 0 value in case of success and
a non zero value is returned in case of failure. IdID specifies
the device ID and btnlD specifies MbTV button ID. If btnID
is DOWN/UP button with UP producing stage, IDM gen-
erates the MbTV key for this button.

[2775] 3.1.5 IDMMouscEvent

int

IDMMouseEvent (int event, int x, int y)

#define MbTV_MOUSEEVENT_NOEVENT
#define MbTV_MOUSEEVENT_LEFTDOWN
#define MbTV_MOUSEEVENT__LEFTUP
#define MbTV_MOUSEEVENT_RIGHTDOWN
#define MbTV_MOUSEEVENT_RIGHTUP

W= O
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[2776] 3.1.6 List of MbTV Buttons

#define MBTV_ VB__UNDEFINED 0
#define MBTV__VB_POWER 1
#define MbTV_VB_PLAY 2
#define MBTV__VB_RECORD 3
#define MbTV_ VB__STOP 4
#define NbTV__VB_PAUSE 5
#define MBTV_ VB_FFORWARD 6
#define MBTV__VB_REWIND 7
#define MBTV__VB_UP 8
#define MBTV_VB_DOWN 9
#define MbTV_ VB__LEFT 10
#define MbTV__VB_RIGHT 11
#define MbTV__VB_PGUP 12
#define MbTV__VB__PGDOWN 13
#define MbTV__VB__SELECT 14
#define MbTV_ VB_DISPLAY 15
#define MbTV_VB_MENU 16
#define MbTV_ VB_GUIDE 17
#define MBTV_VB__CLEAR 18
#define MbTV__VB__ENTER 19
#define MbTV_VB_TVPCMODE 20
#define MBTV_VB_ VOLUMEUP 21
#define MbTV_ VB_ VOLUMEDOWN 22
[2777] 3.1.7 List of MbTB Keys
#define MBTV__VK__UNDEFINED 0
#define MBTV_VK_POWER 1
#define MbTV_VK_PLAY 2
#define MBTV__VK_RECORD 3
#define MbTV__VK_STOP 4
#define MBTV__VK_ PAUSE 5
#define MBTV__VK_ FFORWARD 6
#define MBTV__VK_REWIND 7
#define MBTV_VK__UP 8
#define MBTV_VK_DOWN 9
#define MBTV__VK_LEFT 10
#define MBTV__VK_ RIGHT 11
#define MbTV__VK_PGUP 12
#define MbTV__VK_PGDOWN 13
#define MbTV__VK_SELECT 14
#define MBTV__VK_ DISPLAY 15
#define MBTV_VK_ MENU 16
#define MBTV__VK_ GUIDE 17
#define MBTV__VK_ CLEAR 18
#define MBTV_ VK_ENTER 19
#define MBTV_VK_ TVPCMODE 20
#define MBTV_VK_ VOLUMEUP 21
#define MBTV__VK_ VOLUMEDOWN 22

[2778] 4. MbTV Timing Service

[2779] MDTV Timing Service provides several syncroniz-
ing functions for different modules of UI on callback basis.
Several structures are used for setting and getting timing
information from UI modules.

[2780] 4.1 timerSet_t

[2781] This structure is used for setting timer.

typedef struct__timerSet__
int period; // launch
interval timer with this period

time__t timeAt; // launching
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time for timer

void  callBack(void *timerID);
function for timer
} timerSet__t, *ptimerSet_t;
Period of timer is set in milliseconds.
4.2 timerInfo_t
typedef struct__timerInfo__

// callback

int timeRemain;
int countTimer;
} timerInfo_t, *ptimerInfo_t;

[2782] 4.3 TSTimerOnce
[2783]

[2784] TSTimerOnce(void** timerID, ptimerSet *timer-
Set)

int

[2785] This function sets the timer for using once. TSTim-
erOnce returns a 0 value in case of success and a non zero
value is returned in case of failure. In case of success
TSTimerOnce returns the timer identifier in timerID.

[2786] 4.4 TSTimerAt

[2787] int

[2788] TSTimerAt(void** timerID, ptimerSet *timerSet)
[2789] This function sets the timer at specific time. TSTi-

merAt returns a O value in case of success and a non zero
value in a case of failure. In case of success TSTimerAt
returns the timer identifier in timerID. This function uses
timeAt field for setting time.

[2790] 4.5 TSTimerStatus
[2791]

[2792] TSTimerStatus(void*timerID, ptimerInfo_t* tim-
erlnfo)

int

[2793] TSTimerStatus returns the current status of timer
information corresponding to the timerID in timerlnfo struc-
ture. TSTimerStatus returns a 0 value in case of success and
a non zero

[2794] wvalue in a case of failure.
[2795] 4.6 TSTimerStart
[2796]

[2797] TSTimerStart(void** timerID, ptimerSet *timer-
Set)

int

[2798] This function starts the interval timer with a spe-
cific period. TSTimerStart returns a O value in case of
success and a non zero value in a case of failure. In case of
success TSTimerStart returns the timer identifier in timerID.

[2799] 4.7 TSTimerStop
[2800]
[2801] TSTimerStop(void* timerID)

int

[2802] This function stops the specified interval timer.
TSTimerStart returns a 0 value in case of success and a non
zero value in a case of failure.
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[2803] 5. MbTV Configuration Service

[2804] Configuration Service (CS) supports several differ-
ent configuration sets:

[2805]

[2806] UI configuration sets (layout and form for Ul
objects)

system configuration set (for main modules itself);

[2807] wuser profiles configuration sets (special prefered
settings for each end users)

[2808] CS uses configuration files for storing values (not
the Windows registry for portability).

[2809] Values bunching in sections.

[2810] Each levels of configuration files have several
modes:

[2811] main-mode;
[2812] previous-mode;

[2813] safe-mode;

[2814] Main mode uses the current setting of configuration
values. In previous mode CS returns the previous value. For
each changing of parameters the previous value is stored in
a predetermined storage location and can be used in case of
request Safe mode supposes to return only default value.

[2815] 5.1 CSSetMode
[2816] int
[2817] CSSetMode(int mode)

[2818] This function sets the current mode for getting
values from CS. CSSetMode returns a 0 value in case of
success and a non zero value in a case of failure. Mode is
defined as:

#define CS_MAINMODE 0
#define CS_PREVMODE 1
#define CS__SAFEMODE 2

[2819] 5.2 CSGetValuelnt
[2820] int

[2821] CSGetValuelnt(char *set, char *section, char
*valuename, int *value)

[2822] This function returns the specified configuration
integer value from configuration storage.

[2823] Set indicates the name of configuration set, section
specifies section name of value and valuename indicates the
name of value. The configuration value is set in integer
value. CSGetValuelnt returns a 0 value in case of success
and a non zero value in a case of failure.

[2824] 5.3 CSGetValueString
[2825] int

[2826] CSGetValueString(char *set, char *section, char
*valuename, char *value, int size)

[2827] This function returns the specified configuration
string value. Set indicates the name of
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[2828] configuration set, section specifies section name of
value and valuename indicates the name of value. The
configuration value is set in value string with a size maxi-
mum length. CSGetValueString returns a 0 value in case of
success and a non zero value in a case of failure.

[2829] 5.4 CSWriteValuelnt

[2830] int

[2831] CSWriteGetValuelnt(char *set, char *section, char
*valuename, int value)

[2832] This function writes the specified configuration
integer value to configuration storage. Set indicates the
name of configuration set, section specifies the section name
of value and valuename indicates the name of value. The
value is written as a integer to configuration storage.

[2833] CSWriteValuelnt returns a O value in case of suc-
cess and a non zero value in a case of failure.

[2834] 5.5 CSWriteValueString
[2835] int

[2836] CSWriteValueString(char *set, char *section, char
*valuename, char *value)

[2837] This function writes the specified configuration
string value to configuration storage.

[2838] Set indicates the name of configuration set, section
specifies section name of value and valuename indicates the
name of value. The configuration value is written as a string
to

[2839] configuration storage. CSWriteValueString returns
a 0 value in case of success and a non zero value in a case
of failure.

[2840] 5.6 Example of Configuration Files

[2841] The following is the preferred embodiment of the
MBTYV main configuration file:

[2842] ;

[2843] ; Input Device Manager section [IDM]
[2844] ;- - -

[2845] ; Installed input device driver
[2846] DrvSERIAL=1

[2847] DrvKBD=1

[2848] ;- - -

[2849] ; MbTV buttons:

[2850] VK_POWER=0

[2851] VK_PLAY=0

[2852] VK_RECORD=0

[2853] VK_STOP=0

[2854] VK_PAUSE=0

[2855] VK_FFORWARD=0

[2856] VK_REWIND=0

[2857] VK_UP=2

[2858] VK_DOWN=2

[2859] VK_LEFT=2
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[2860]
[2861]
[2862]
[2863]
[2864]
[2865]
[2866]
[2867]
[2868]
[2869]
[2870]

VK_RIGHT=2
VK_PGUP=2
VK_PGDOWN=2
VK_SELECT=0
VK_DISPLAY=0
VK_MENU=0
VK_GUIDE=0
VK_CLEAR=0
VK_ENTER=0
VK_TVPCMODE=0

>
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[2871]
[2872]
[2873]
[2874]

; Storage and DVCR Manager
[SDM]
Path=".Storage”

>

[2875]
[2876]
[2877]

; Preference Determination Module

[PDM]

>

[2878]
[2879]
[2880]

; Electronic Program Guide
[EPG]
Path=“P:ITVmbtvGenericdataMbTVDa-

taepgFREMONT”

[2881]

>

[2882]
[2883]
[2884]
[2885]
[2886]

; Serial Input Device Driver
[Drv-SERIAL]
Device=COM2

Type=1

>

[2887]
[2888]
[2889]

; PC Keyboard Input Device Driver
[Drv-KBD]

>

[2890]
[2891]
[2892]

; USB Input Device Driver
[Drv-USB]

>

[2893]
[2894]
[2895]

; Infrared Input Device Driver

[Drv-IrDA]

>

[2896]

[IOManager]
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[2897] Path=“Data”
[2898] File=“load.bin”
[2899] ;

[2900]
[2901]
[2902]

; Debugger
[DBG]
LogFile=“.DataMbTV.log”

INTERFACE FUNCTIONS SUPPORTED BY THE
UI MODULES

I. For Screen Contexts i.e. Full Screen, Channel
Grid
[2903] Top 10 (MbTVPicks) and Storage List.

[2904] The id/pointer to the Ul module that is currently
active is stored in Context Stack. The top element in the
stack will be sent the command to perform the user task
requested.

[2905] MoveUp
[2906] Parameters: None

[2907] Called: When the user presses UP key, this function
will be called.

[2908] Description: In Channel Grid, Top 10 and Storage
List, Move to the grid above the current Selection and take
necessary actions to repaint screen etc.

[2909] MoveDown
[2910] Parameters: None

[2911] Called: When the user presses the DOWN key, this
function will be called.

[2912] Description: In Channel Grid, Top 10 and Storage
List, Move to the grid below the current Selection and take
necessary actions to repaint screen etc.

[2913] Movel eft
[2914] Parameters: None

[2915] Called: When the user presses the LEFT key, this
function will be called.

[2916] Description: In Channel Grid, Top 10 and Storage
List, Move to the grid to the left of current Selection and take
necessary actions to repaint screen etc.

[2917] MoveRight

[2918] Parameters: None

[2919] Called: When the user presses RIGHT key, this
function will be called.

[2920] Description: In Channel Grid, Top 10 and Storage
List, Move to the grid to the right of current Selection and
take necessary actions to repaint screen etc.

[2921] PageUp
[2922] Parameters: None

[2923] Called: When the user presses PAGEUP key, this
function will be called.

Petitioner Disney Ex-1023, 0135



US 2003/0067554 Al

[2924] Description: In Channel Grid, Top 10 and Storage
List, Move to the grid one page above current Selection and
take necessary actions to repaint screen etc.

[2925] PageDown

[2926] Parameters: None

[2927] Called: When the user presses PAGEDOWN key,
this function will be called.

[2928] Description: In Channel Grid, Top 10 and Storage
List, Move to the grid one page below current Selection and
take necessary actions to repaint screen etc.

[2929] SelectionMenu

[2930] Parameters: None

[2931] Called: When the user presses ENTER/SELECT
key, this function will be called.

[2932] Description: Based on the selected channel type,
record or lock menu is presented to the user. Context is
changed to SelectionMenu.

[2933] ClearMenu

[2934] Parameters: None

[2935] Called: When the user presses CLEAR key, this
function will be called.

[2936] Description: Present the virtual channel deletion
prompt.

[2937] Context is changed to ClearMenu.

[2938] In cases where there is nothing to do (e.g. because
the cursor is already at the end or because it does not apply
to the currently active object) when these functions are
called, the functions return immediately.

[2939] The Following Menus are also accessible from the
above contexts:

[2940] MainConfigMenu
[2941] Parameters: None

[2942] Called: When the user presses MAIN_MENU key,
this function will be called.

[2943] Description: Present the main menu of the appli-
cation.

[2944] Context is changed to MainConfigMenu.
[2945] ThemeMenu
[2946] Parameters: None

[2947] Called: When the user presses THEME _MENU
key, this function will be called.

[2948] Description: Present the Theme search Menu.
[2949] Context is changed to ThemeMenu.

[2950] LoginMenu
[2951] Parameters: None

[2952] Called: When the user presses THEME _MENU
key, this function will be called.
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[2953] Description: Present the Toggling Login Menu.

[2954] (When a user is already logged in Logout menu is
presented)

[2955] Context is changed to LoginMenu.

[2956] To allow the user to navigate between the Full
Screen, Channel Grid, Top 10 (MbTVPicks) and Storage
List, we need enter and exit functions for each of the screens.

[2957] SwitchToChannelGrid
[2958] SwitchToFullScreen
[2959] EnterTopl0

[2960] ExitTopl0

[2961] EnterStorageList
[2962] ExitStorageList

II. For Menu Contexts

[2963] Once in one of the above menus, the following
keys are used to select menu items, set menu item values,
allow name editing functionality, present sub menus, clear
menus etc.

[2964] KeyRight
[2965] Parameters: None

[2966] Called: When the user presses RIGHT key, in one
of the above menus, this function will be called.

[2967] Description: Useful for menus with normal values
and menus with name editing.

[2968] In case of normal values, the item values are
changed accordingly.

[2969] In case of menus with name editing, the position of
the cursor is moved to the next editing position or on to the
menu item itself.

[2970] KeylLeft
[2971] Parameters: None

[2972] Called: When the user presses LEFT key, in one of
the above menus, this function will be called.

[2973] Description: Useful for menus with normal values
and menus with name editing.

[2974] 1In case of normal values, the item values are
changed accordingly.

[2975] In case of menus with name editing, the position of
the cursor is moved to the next editing position or on to the
menu item itself.

[2976] NOTE: In case of menus with name editing, when
cursor position is on menu item itself (i.e. not in one of the
edit locations), keyup and keydown behave as though the
menus are normal.

[2977] KeyUp
[2978] Parameters: None

[2979] Called: When the user presses UP key, in one of the
above menus, this function will be called.

[2980] Description: Useful for all menu items.

[2981] In case of normal values, selects the item above the
current item.
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[2982] In case of menus with name editing, cycles to the
next value for the position.

[2983] KeyDown
[2984] Parameters: None

[2985] Called: When the user presses DOWN key, in one
of the above menus, this function will be called.

[2986] Description: Useful for all menu items.

[2987] In case of normal values, selects the item below the
current item.
[2988] In case of menus with name editing, cycles to the

previous value for the position.
[2989] KeyEnter
[2990] Parameters: None

[2991] Called: When the user presses Enter/Select key, in
one of the above menus, this function will be called.

[2992] Description: Useful for all menu items.

[2993] Performs action associated with current menu, such
as presentation of sub menu or taking user’s input and taking
appropriate action requested by the user.

[2994] Note: In many cases, the menus are cleared when
a user presses enter after taking appropriate action. If there
are multiple items in the menu all actions are to be taken into
account. Also the Menu is popped from the context stack.

[2995] KeyEscape
[2996] Parameters: None

[2997] Called: When the user presses clear/Escape key, in
one of the above menus, this function will be called.

[2998] Description: Useful for all menu items.

[2999] Menu is cleared without taking any action, even if
the values were changed etc.

[3000] Menu is also popped from the context stack.
[3001] Interface functions used by the GUI and CAPP
[3002] Recording Conflict Resolution—GUI

[3003] If SDMGetNumRecConflicts call returns a false,

then there are no conflicts.

[3004] If there are conflicts indicated by the above call,
Call SDMGetRecConflicts for each conflict and format for
presentation to the User. These conflicting requests are kept
in temporary memory until the record request is fully
handled.

[3005] If the user chooses to override all conflicts, then
SDMSetRecRequest is called for each conflict with the
override flag, until all conflicts are resolved.

[3006] Recording Quality—GUI

[3007] Structures Used: tdBitRate t

[3008] Interface Functions: SDM*TDRBR*

[3009] Rewind and Fast Forward speed—CAPP

[3010] All rewind and fast forward requests (when the

same operation is in progress) are propagated down to
library functions.
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[3011] NOTE: Since we currently do not have known
speeds, 0 will be passed for speed.

[3012]
[3013]
[3014]

Deactivate Learning—GUI
Structures Used: dFilter t

Interface Functions: MbTV*Dfilter*
[3015] Premium Channels—GUI

[3016] Call the PDM callback function with the following
two events:

[3017] Structures Used: cBacklInfo t

[3018] MBTV ADD CHANNEL and MBTV
DELETE CHANNEL with the appropriate bits set
for premium channels.

[3019] Record Date End—GUI

[3020] User Interface will format the date with midnight
time (converted to time t), so that it can be passed in
repeatTill parameter of recRequest t structure.

[3021] Structures Used: recRequest t
[3022] PDM Background thread

[3023] EMCopy (startTime, EndTime, firstCopy) to copy
the External EPG to internal EPG

[3024] Start time is maintained by the PDM background
thread. VMProcessViewingRec(startTime, endTime) to Pro-
cessVRM PIMComputeProfiles () to ProcessPIM CDMUp-
dateDatabase(endtime)

[3025] IO0Commit (Conditional call, Only if there are
changes indicated i.e. any of the bits are set.)

[3026] In addition to the above at predefined periodical
interval Full Backup needs to be made of all the files. All the
bits in the save state are set and [OCommit is called.

[3027] PIMComputeProfileMix ( ) needs to be called
when the interval specified in the config file passes.

[3028] EPG Download-PDM Background Thread

OnTimerEvent for the EPGDownload ()

CreateProcess Call with the utility path.
Reset Time
Wait for next timer event...

[3029] Advertising Manager

[3030] To facilitate a discussion and understanding of the
functionality provided by the Ad Manager, it is helpful to
understand the current advertisement process and identify
the areas in which improvements can be made.

[3031] The Current Advertisement Model

[3032] The effectiveness of an advertisement can be attrib-
uted to the effectiveness of the following:

[3033]

[3034] This is the process of identifying the segments of
population which are more likely to consume the product.
This process is typically done by conducting surveys to

Identifying the target segment
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understand the product consumption of people with various
characteristics. The output of this process is an index for
each identified category of people. This index quantifies how
much the product consumption of this group different from
the general population.

[3035] For example, consumption of Coke may be 10
Cokes consumed per day by 1000 people. Consumption of
Coke by people between 15 and 25 years of age (category 1)
may be 15 Cokes per day by 1000 people. Consumption of
Coke by people between 15 and 25 years of age who are
earning between 20,000 and 40,000 dollars per year (cat-
egory 2) may be 20 Cokes per day by 1000 people. In this
example the consumption index of category 1 is 150 and
consumption index of category 2 is 200. If the same mar-
keting and message strategy is used for all segments and if
the effectiveness of the messaging strategy is the same for all
category of people, and if the consumption of Coke as
opposed to Pepsi can be effected by advertising strategies,
Coke can get better use of advertising money by targeting
group 2 and group 1 than targeting the general population.

[3036] Identifying the target segment involves identifying
the people with whom the advertisements will have the most
effect. The target segment is represented by a set of param-
eters which are common to everyone in this segment. Output
of this process may be as follows:

[3037] Segment id-1
[3038] Parameter 1—age—between 15-25

[3039] Parameter 2—income—between $20,000 and
$40,000

[3040] Coverage—5% of total population (this can
be the total number of people in this segment)

[3041] Consumption index-200

[3042] Effectiveness Index-300 (describes the effec-
tiveness of the advertisement strategy on this group)

[3043] Segment id-2
[3044] Parameter 1—gender—male

[3045] Parameter
worker

2—occupation—construction

[3046] Parameter 3—age between 25-35

[3047] Targeting Advertisement

[3048] This is the process of finding the most efficient
mechanisms to deliver advertisements to the target segment.
The effectiveness of a target delivery scheme can be denoted
as the percentage of impressions of the advertisement that
are shown to the type of people mentioned in the targeting
criteria, or may measured as an index which indicates how
much more effective the targeting is in reaching the target
segment compared to other mechanisms that do not employ
targeting. For example, in the above Coke model, Coke may
specify the following as the targeting criteria:

[3049] Parameter 1—gender—male

[3050] Parameter
worker

2—occupation—construction

[3051] Parameter 3—age between 25-35.
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[3052] The Effectiveness of placing a billboard advertise-
ment at a construction site may be denoted as:

indicates the

percentage of people seeing the
advertisement belonging to the
target segment.

if the percentage of people

in the general population is Y
(8%) and if the targeting
percentage of the ad is X (56)
then the Targeting Index is X/Y
*100 (700).

Percentage of targeting - 56%

Targeting Index - 700

[3053] Messaging Strategies

[3054] Messaging strategies are different techniques used
in advertising to ensure that viewers of the ad retain the
message in memory and also to encourage viewers to
consume more of the advertised product. Certain aspects of
messaging strategies may benefit from support by the deliv-
ery mechanism, such as may be provided by the following
parameters:

[3055] Rate of display over a period of time (e.g.
number of times an advertisement is shown in a day)

[3056] Period of time between two consecutive dis-
plays
[3057] Time of display

[3058] Other display related parameters (display only
in the middle of the program, or at the beginning of
the program, etc.)

[3059] Ability to buy smaller quantity of impressions

[3060] Ability to specify start and end date for the Ad
Campaign

[3061] Ability to subject a target person with a
defined sequence of advertisements for a product.

[3062] Any new mechanism of ad delivery should have
the flexibility of the current delivery medium and also
additional flexibility that can improve messaging strategies.

[3063] Potentials for New Models

[3064] Increasing the effectiveness of the above three
parameters can increase the effectiveness of an advertise-
ment campaign within a given budget. Identifying the target
segment is currently done irrespective of the medium for
advertisement. When the target segment is known, the
advertisement agencies or the product-marketing group of
the company consider different delivery mechanisms. Each
delivery mechanism is prioritized based on coverage, effec-
tiveness in targeting, effectiveness in messaging strategy
enabled by the medium, and the cost of implementing the
campaign. The medium with higher ranking typically is
allocated a larger share of the advertisement budget.

[3065] If a new advertisement delivery mechanism can
increase the effectiveness of advertisements, the new mecha-
nism can command a higher CPM (cost per thousands of
impression). If the targeting index can be increased to five
times the current targeting index, advertisers potentially will
pay aprice that is between up to five times the original CPM.
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This is because the advertisers have to buy only a fifth of the
impressions to reach the same number of people in their
target segment. The CPM would be less than 5 times the
earlier CPM because with the earlier mechanism the adver-
tiser buys five times the impressions, and because all the
impressions made outside the target segment are not really
a waste due to inaccuracies in identification of target seg-
ments or the need for branding in general beyond target
segments.

[3066] Even if the new CPM can be increased to three
times the earlier CPM, the need for buying impressions may
go down by a third because of the effectiveness. This will
reduce the number of impressions bought by various adver-
tisers. The number of impression available may still remain
the same if the industry is not planning to cut down the
number of advertisements shown to the consumer every
hour.

[3067] This may cause a surplus of impressions available
and a reduction of demand, accompanied by a consequent
reduction in CPM. A reduction in CPM to 2-2.5 times the
current rate may make the medium a very attractive delivery
mechanism for advertisers. This will cause some of the
revenues generated by other media to be diverted to the
broadcast/cable/satellite media. This will fill up the remain-
ing available impressions and increase the overall revenues
for the Broadcast/Cable/Satellite industry. This also pro-
vides a mechanism for the industry to deal with advertise-
ment skipping tendencies shown by viewers of advanced
PVRs.

[3068] Preferred embodiment of the Ad Manager
[3069] Model

[3070] In a conventional broadcast media, an advertise-
ment is attached to a TV program. People watching the
program will see the advertisement if they stay on the same
channel when the advertisement is shown. Targeting is done
by analyzing the demographics of different programs and
choosing the programs that provides the best targeting
percentage and coverage. In a system employing the Ad
Manager of the invention, advertisements are de-coupled
from programs. Targeting parameters, coverage and mes-
saging parameters are specified for advertisements. Adver-
tisements reach consumer set-top boxes through various
delivery mechanisms. These may include sending advertise-
ments on different channels or digital multiplex streams,
using different delivery mediums, using different time peri-
ods or using the same slots used for conventional advertise-
ments. Advertisements are mixed locally on set-top boxes
and are displayed based on parameters attached to adver-
tisements. Advertisements may be displayed during the
viewing of programs, during the viewing of the guide,
during the viewing of stored programs, during the viewing
of other interactive services or during the viewing of the
contents of a personal channel. Displaying of all advertise-
ments are controlled by the client component of the Ad
Manager (see FIG. 1). Samples are collected on a set of
selected set-top boxes. The samples may contain the fol-
lowing information:

[3071] a) Demographic parameters of viewers of the
set-top box

[3072] b) TV watching behavior of viewers of the
set-top box
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[3073] c¢) Advertisements displayed by Ad Manager
and viewer responses during the display of adver-
tisements.

[3074] The samples are used for creating behavioral pro-
files of people with different characteristics. These behav-
ioral profiles are defined in terms of TV watching behaviors
that can be used to distinguish people of the target charac-
teristics. This information about different characteristics and
how to identify them using their TV watching patterns are
coded into rules and broadcast from the head-end to all
set-top boxes. Set-top boxes use this information to compute
values of different parameters for different viewers in a
household. The client component of the Ad Manager may
use these computed parameters to decide which advertise-
ments to store, when to present these stored advertisements,
and when to remove an advertisement from storage. Viewer
sampling also may be used to estimate the targeting effec-
tiveness of the system.

[3075] Functionality and Features

[3076] In a preferred embodiment, the Ad Manager would
support or offer, at a minimum, the following functions:

[3077] Ability to specify targeting parameters to
advertisements

[3078] Ability to measure the targeting effectiveness
of advertisement

[3079] Ability to report impressions for an advertise-
ment and also statistics related to people who
watched the advertisement

[3080] Ability to specify more defining targeting
parameters (late sleeper, pizza eater, early adapter,
single mom etc.)

[3081] Ability to specify conjunctions or disjunctions
of different targeting parameters (male and 15-25
year of age, etc)

[3082] Ability to specify messaging parameters
(between 10 and 11 p.m., 3 times in a day with 30
minutes interval, only on the middle of a program,
when not channel surfing, when watching action
programs, etc.)

[3083] Make optimal use of hard disk storage space

[3084] Manage rotation strategies with a set of stored
advertisements

[3085] Handle multiplexed advertisements (multiple
streams with multiple ads of only one is to be shown)

[3086] Allow blocking of specific advertisements
(users can express disinterest to a particular adver-
tisement and the spot will be used up for some other
ad)

[3087] Optionally decide when to show an advertise-
ment depending on the business relationship with the
network/operator (more advertisements for a particu-
lar channel, or more advertisement for a particular
type of channel etc., or for some channel the adver-
tisement should be inserted at predefined locations in
the middle of the program, for some programs more
advertisements should be inserted in the middle of
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the program rather than at the beginning, for some
program the ad rate should increase more towards
the end, etc.)

[3088] Ability to mix advertisements on cue or auto-
matically

[3089] Ability to handle multiple profiles in a house-
hold with multiple characteristics

[3090] Ability to force a viewer to watch an adver-
tisement by increasing the weight for the advertise-
ment

[3091] Ability to subject a viewer with a defined
series of advertisements for a particular product.

[3092] Architecture

[3093] The preferred embodiment of the Ad Manager, as
depicted in FIG. 51, comprises four major components:

[3094] a) Ad Server
[3095] b) Targeting Server
[3096] c¢) Ad mixer
[3097] d) Measuring agent

[3098] The Ad Server is the component of the Ad Manager
that allows appending targeting parameters to advertise-
ments. The Ad Server provides a GUI for specifying the
advertisement for which the parameters are added, the
different fields that describe the advertisement, the targeting
parameters for the advertisement, the number of impressions
for the advertisement, and the messaging parameters for the
advertisements. The Ad Server communicates with the Tar-
geting Server to get the targeting parameters and messaging
parameters supported by the Ad Manager. The Ad Server
generates Meta-data about advertisements that could be
processed by the Ad Mixer, and generates data modules and
schedules the broadcast times for these data modules. The
data modules generated may contain the Meta-data for
advertisements in a proprietary format that could be easily
processed by PVRs.

[3099] In a preferred embodiment, the Ad Server would
support or offer, at a minimum, the following functions:

[3100] Provide an easy to use interface to specify ad
description and parameters with pull down menus
and auto-completes

[3101] Interface with the Targeting Server to obtain
targeting parameters and messaging parameters

[3102] Interface with the Targeting Server to obtain
estimated coverage and estimated number of viewers
for a given targeting parameter

[3103] Interface with the targeting server to obtain
additional characteristics, if any, for the segment
defined by the targeting parameters

[3104] Interface with Targeting Server to obtain the
targeting efficiency for the targeting parameters
specified

[3105] Create meta-data for advertisements based on
the targeting parameters
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[3106] Create data modules in a transmission format
from which meta-data could be easily downloaded
without processing information about each ad

[3107] Create broadcast schedules for the data mod-
ules

[3108] Maintain information about advertisements
for future transmission

[3109] Maintain information about past advertise-
ments for reporting impression statistics.

[3110] The Ad Mixer is the component of the Ad Manager
that interfaces with the Measuring Agent, and stores and
presents advertisements on a PVR. The Ad Mixer downloads
rules for computing viewer characteristics, monitors TV
viewing behaviors of different persons in the household, and
computes target characteristics. The Ad Mixer also down-
loads Meta-data about advertisements and chooses the most
relevant advertisements to store locally, and presents adver-
tisements to viewers according to the targeting parameters
specified. The Ad Mixer schedules presentation of adver-
tisements according to the messaging parameters specified,
and manages the mixing of advertisements with AV streams
using an API to access platform functionality, including
banner advertisements. The Ad Mixer further removes
advertisements from storage when the targeting and mes-
saging requirements for the advertisements are completed,
when advertisements age beyond predefined thresholds, or
when a higher priority advertisement is available to down-
load.

[3111] In a preferred embodiment, the Ad Mixer would
support or offer, at a minimum, the following functions:

3112] Manage the presentation of advertisements in
g p
a PVR

[3113] Present advertisements meeting targeting and
messaging parameters

[3114] Compute targeting characteristics for different
viewers in a household

[3115] Manage the storage and deletion of advertise-
ments

[3116] Download and process meta-data for adver-
tisements

[3117] Interface with the Measuring Agent to report
parameters about ad presentation, computed param-
eters, and viewing parameters

[3118] Create a schedule for ad presentation for dif-
ferent channels, programs and types of content

[3119] Implement fair share scheduling techniques to
make sure different advertisements with the same
targeting parameters are downloaded by different
PVRs with the same characteristics

[3120] Implement fair-share scheduling techniques to
make sure impression-quantity requirements for
advertisements are satisfied

[3121] Manage presentation of AV ads using a plat-
form API

[3122] Handle presentation of advertisements on cue
signals from head end
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[3123] Handle automatically generated cue signals

[3124] Manage presentation of Graphical (banner)
advertisement.

[3125] Manage block (or kill) signals from viewers.

[3126] The Measuring Agent is the component of the Ad
Manager that communicates with the Targeting Server to
report viewer behavior. The Measuring Agent will typically
be activated only in a limited set of PVRs, and will prefer-
ably interface with the Ad Mixer through a proprietary API,
as well as interface with the EPG data library, the SDM, and
the PDM. The Measuring Agent will further interface with
the CApp to present viewers with a set of questions to
provide feedback to the system operator. The Measuring
Agent collects the following information about the PVR:

[3127]
[3128] b) Viewing behavior
[3129]

[3130] In a preferred embodiment, the Measuring Agent
would support or offer, at a minimum, the following func-
tions:

[3131] Interface with the Ad Mixer to collect infor-
mation about ad presentation

a) Viewer Characteristics of the viewers

¢) Advertisement presentation information

[3132] Interface with the PDM and the SDM to
collect information about viewing behavior of view-
ers

[3133] Interface with the Targeting Server to get

targeting parameters and possible values

[3134] Interface with the CApp to query viewers to
collect viewer characteristics

[3135] Interfaces with the Targeting Server to report
parameters

[3136] Maintain and report queries answered by
viewers for accounting purposes.

[3137] The Targeting Server is typically operated on the
premises of the system operator. The technology employed
would preferably be in a form that requires limited operator
input and control. The Targeting Server would typically
analyze viewer behavior from the samples collected, and
take targeting parameters as inputs to generate rules to
identify the target characteristics on set-top boxes and PVRs.
The Targeting Server would also estimate the coverage for
combination of targeting parameters and also estimate the
targeting efficiency. The Targeting Server would typically be
able to generate messaging parameters for implementing
messaging strategies, as well as report parameters from a
previous monitoring interval for various advertisements that
were presented during that period.

[3138] In a preferred embodiment, the Targeting Server
would support or offer, at a minimum, the following func-
tions:

[3139] Interface with the Ad Server to provide tar-
geting parameters available

[3140] Interface with the Ad Server to provide esti-
mated coverage and targeting efficiency for the
requested set of targeting parameters
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[3141] Interface with a Head-End transmission sys-
tem to broadcast targeting rules

[3142] Interface with the Ad Server to provide mes-
saging rules for different messaging strategies

[3143] Interface with the Measuring Agent to provide
targeting parameters for the Measuring Agent to
form queries to be presented to viewers

[3144] Interface with the Measuring Agent to collect
reporting parameters

[3145] Generate rules to identify target characteris-
tics

[3146] Generate rules to implement messaging strat-
egies

[3147] Provide a GUI to add new target characteris-

tics
[3148] Provide a GUI to edit rules
[3149] Interface with the Ad Manager to report actual

impressions for advertisements for the previous
monitoring period.

[3150]

[3151] The technological considerations that must be
taken into account in developing an Ad Manager that
functions effectively include:

[3152] Ad Server

Implementation Technology

[3153] Defining an interface with the Targeting
Server that can be used to transfer required informa-
tion with minimal interactivity

[3154] Defining targeting and messaging parameters
that will be useful in increasing the effectiveness of
targeted advertisement

[3155] Defining a broadcast data format to transmit
meta-data in a form usable by set-top boxes with
limited memory, processing and download capability

[3156] Interfacing with Head-End software to trans-
mit meta-data modules at scheduled periods

[3157] Handling multiple mechanisms for data trans-
mission and interfacing with Head-Ends with those
transmission mechanisms

[3158] Defining a mechanism to identify advertise-
ments and schedule the transmission of advertise-
ment

[3159] Defining a mechanism to identify advertise-
ments that are transmitted according to a different
schedule that is not managed by the Ad Server

[3160] Automatically or semi-automatically specify-
ing targeting and messaging parameters to simplify
data entry.

[3161] Ad Mixer

[3162] Algorithms for computing values of target
characteristics using rules and viewer behaviors

[3163] Mechanism for downloading meta-data for
relevant advertisements

Petitioner Disney Ex-1023, 0141



US 2003/0067554 Al

[3164] Algorithms to decide what advertisements to
download, erase, or keep

[3165] Algorithms to present advertisements in a
manner that satisfies targeting requirements, messag-
ing requirements, and other presentation criteria for
each of different advertisement presentation schemes

[3166] Mechanism to insert AV Advertisements
seamlessly

[3167] Mechanism to insert AV Advertisements on
cues from a Head-End

[3168] Mechanism to interface with different hard-
ware platforms to perform ad mixing, ad storage, and
ad presentation

[3169] Defining an interface between the Ad Mixer
and the Measuring Agent.

[3170] Measuring Agent

[3171] Mechanism to generate queries to be pre-
sented to the CApp

[3172] Defining an API to interface with the CApp

[3173] Defining APIs to interface with other mod-
ules.
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[3174] Targeting Server

[3175] Data-mining algorithms for generating rules
to identify target parameters

[3176] Algorithms to compute the efficiencies for
different targeting parameters and combination of
parameters

[3177] Algorithms to generate messaging-rules cor-
responding to messaging parameters

[3178] Algorithms to estimate coverage for different
targeting parameters and combination of parameters.

[3179] Porting Processes

[3180] Certain aspects of the MbTV software embodying
the preferred embodiment of the present invention depend
on the customer’s platform and architecture. To optimize the
customer’s use of the software on a specific platform, certain
parameters are provided for the customer to tune the soft-
ware. These parameters specified in the custom.h file, and
are described in the table below. The customer must modify
these custom parameters before integrating MbTV software
into customer modules.

MACRO NAME

MACRO DESCRIPTION

MBTV_SDM_ PROCESS_ PRIORITY

MBTV_PDM_ PROCESS_ PRIORITY

MBTV_DATA_FILE_ NAME__1

MBTV_DATA_FILE_ NAME_ 2

MBTV_DATA_FILE_ NAME_ 3

This specifies the

PRIORITY at which the SDM
Background Task executes.
Generates Recording Events for
Automatic and Explicit Record
Requests. This value is

defined by the customer based
on the Operating System and
the system architecture.

This specifies the

PRIORITY at which the PDM
Background Task executes.
Does housekeeping tasks for
the PDM Module. This value is
defined by the customer based
on the Operating System & the
system architecture

This specifies the Full
Pathname for MbTV Data File.
This value is defined by the
customer based on the system
architecture of the target
platform. MbTV will use this
file to store MbTV specific
data. The customer can use
these values to control where
MbTYV files are stored.

This specifies the Full
Pathname for MbTV Data File.
This value is defined by the
customer based on the system
architecture of the target
platform. MbTV will use this
file to store MbTV specific
data. The customer can use
these values to control where
MbTYV files are stored.

This specifies the Full
Pathname for MbTV Data File.
This value is defined by the
customer based on the system
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MACRO NAME

MACRO DESCRIPTION

MBTV_DATA_FILE_ NAME_ 4

MBTV_DATA_ FILE_ NAME_ 5

MBTV_DATA_FILE_NAME_ 6

MBTV_DATA_FILE_NAME_ 7

MBTV_DATA_FILE_NAME_ 8

MBTV_DATA_FILE_NAME_9

MBTV__DATA_ FILE_ NAME_ 10

architecture of the target
platform. MbTV will use this
file to store MbT'V specific
data. The customer can use
these values to control where
MbTV files are stored.

This specifies the Full

Pathname for MbTV Data File.

This value is defined by the
customer based on the system
architecture of the target
platform. MbTV will use this
file to store MbT'V specific
data. The customer can use
these values to control where
MbTV files are stored.

This specifies the Full

Pathname for MbTV Data File i

value is defined by the
customer based on the system
architecture of the target
platform. MbTV will use this
file to store MbT'V specific
data. The customer can use
these values to control where
MbTV files are stored.

This specifies the Full

Pathname for MbTV Data File.

This value is defined by the
customer based on the system
architecture of the target
platform. MbTV will use this
file to store MbT'V specific
data. The customer can use
these values to control where
MbTV files are stored.

This specifies the Full

Pathname for MbTV Data File.

This value is defined by the
customer based on the system
architecture of the target
platform. MbTV will use this
file to store MbT'V specific
data. The customer can use
these values to control where
MbTV files are stored.

This specifies the Full

Pathname for MbTV Data File.

This value is defined by the
customer based on the system
architecture of the target
platform. MbTV will use this
file to store MbT'V specific
data. The customer can use
these values to control where
MbTV files are stored.

This specifies the Full

Pathname for MbTV Data File.

This value is defined by the
customer based on the system
architecture of the target
platform. MbTV will use this
file to store MbT'V specific
data. The customer can use
these values to control where
MbTV files are stored.

This specifies the Full

Pathname for MbTV Data File.

This value is defined by the
customer based on the system
architecture of the target
platform. MbTV will use this
file to store MbT'V specific
data. The customer can use
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MACRO NAME

MACRO DESCRIPTION

MBTV_MAX_NUM_ PROFILE

MBTV__DEFAULT_NUM_ PROFILES

MBTV_MAX_PROFILE_NLEN

MBTV_MAX_NUM_ CHANNELS

MBTV_MAX_NUM_ SFILTERS

MBTV_MAX_TITLE_LEN

MBTV_MAX_SFILTER_PLEN

MBTV_MAX_NUM_ TDBITRATE

MBTV_MAX_NUM_ SFILTER _PARAMS

MBTV_MAX_FTYPE_NLEN

MBTV_MAX_TDEF_PLEN

MBTV_MAX_NUM_ TDEF_PARAMS

MBTV_MAX_MESG_SIZE

MBTV_MAX_CHNL_DATA_SIZE

MBTV__CHLINEUP__NOTIFY
MBTV_MAX_CHNL_PARAM_SIZE

these values to control where
MbTV files are stored.
Maximum number of

Profiles supported by MbTV up
to a maximum of 6. This value
is used by the pgmRating field
in the pgmlInfo__t structure.
Default number of

profiles created by MbTV.
Maximum length for MbTV
Profile Names.

Maximum number of

channels created by MbTV
Maximum number of filters
that can be created.

Maximum length for

Program Title Names. This is
dependent on the EPG Data feed
and the External EPG
Implementation. This value is
used for the pgmTitle field in
recRequest and pgmlInfo_t
structures.

Maximum length for Filter
String Parameter used by MbT'V.
This value is used by
filterString field in the

filter__t structure.

Maximum number of type
defined bit rates

Maximum number of
Parameters allowed for Filter
String. This value is used by
filterString field in the

filter__t structure.

Maximum length for Filter
Type Names. This value is
used by filterTypeName field
in the filterType_t structure.
Maximum length for

strings associated with Type
Default Bit Rate structure.
This value is used by tdValue
field in tdBitRate_ t structure
Maximum number of
Parameters allowed for Type
Default Bit Rate structure.
This value is used by tdValue
field in tdBitRate_t structure
Maximum size of Messages

in Message Queue needed by
MbTV. This value will be used
by MbTV modules and OS I/F
Module.

Maximum size of the

Channel Data provided by the
External EPG Module. This
would depend on the EPG Data
feed and implementation used.
This value will be used by SDM
and External EPG Module. This
value will be decided by the
External EPG Module.

Maximum size of the
individual Channel Parameter
provided by the External EPG
Module. This depends on the
EPG Data feed &
implementation. This value
will be used by SDM and
External EPG Module. This
value will be decided by the
External EPG Module.
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MACRO NAME

MACRO DESCRIPTION

MBTV_MAX_PGM_DATA_SIZE

MBTV_MAX_PGM_PARAM_SIZE

MBTV_EPG_TITLE_PNUM

MBTV_MAX_ NUM_EPG_PGM_PARAM

MBTV_MAX_NUM_ EPG__CHNL_PARAM

Maximum size of the

Program Data provided by the
External EPG implementation.
This would depend on the EPG
Data feed & implementation.
This value will be used by SDM
and External EPG Module. This
value will be decided by the
External EPG Module.
Maximum size of the
individual Program Parameter
provided by the External EPG
Module. This depends on the
EPG Data feed &
implementation. This value
will be used by SDM and
External EPG Module. This
value will be decided by the
External EPG Module.
Parameter Number for

Program Title Info. This
information is dependent on
the EPG Data feed and
implementation. MbTV will use
this value to request program
Title from the EPG module.
Maximum number of Program
Parameters provided by the
External EPG module. This
depends on EPG data feed and
implementation.

Maximum number of Channel
Parameters provided by the
External EPG module. This
would depend on the EPG data
feed and implementation.

[3181] Viewer Interaction

[3182] The following section exemplifies the manner in
which a viewer may interact with software and hardware
embodying the present invention.

» Main Grid Screen

Reading Rainbow
McHale's Navy
The Cosby Show

The Cosby Show

-| Rating: NMbTY R: 0.000 Length: 30
] Performers:

[3183] Screen Details

[3184] 1. An item is always selected in the grid. Preview
Screen is shown for the selected program.

[3185] 2. The times and/or channel names are changed to
reflect the grid selection. Date should also be changed when
the selection is moved to another date.

[3186] 3. When navigating within the grid, channel dis-
played in the preview window is changed only when the user
presses enter/select. The details of the program and the
Rating Image of the program are changed to reflect the
selection. If the program which occurs in the future is
selected and user presses enter, do not change the channel.
(Alternative is to present a black preview window.)

[3187] 4.Program Names are to be separated using a thick
line as above.

[3188] 5. Handle partial programs correctly. Display par-
tial title. But when the program is selected, show the
description, rating and preview window.

[3189] Keys Allowed

[3190] 1. Navigation within the grid can be done using
left, up, down and right arrow keys.

[3191] 2.Hot Keys to Switch to Full Screen, MbTV Picks,
Storage List are permitted.

[3192] 3. Login/Logout Menu, Theme Menu, Main Con-
figuration Menu Hot keys should present appropriate menus.

[3193] 4. Enter selects the program to be displayed in the
preview window.
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[3194] 5. Selection Menu, When Live Program is selected,
the record menu is to be shown, and when virtual channel is
selected, lock menu is shown. (Lock menu is superset of
record menu with one additional item for Locking the
current program)

[3195] 6. To release a lock, the current profile must have
appropriate privileges,

[3196] MDTV Picks (Also called Favorites and Top 10
List)

[3197] Screen Details

[3198] 1. When Picks key is pressed the above screen is
presented to the user. The order of items in the list should be

4 Rating: N MbTV R: 0.050 Lengthx: 127
Performers:

reverse of the above (i.e. live programs listed first then order
programs by time.)

[3199] 2. The default selection is the top item in the list.

[3200] 3.If a future (not live) program is selected, then for
the purpose of the preview selection. (Alternative is to
present a black preview window.)

[3201] 4. Rating Image of the program and description of
the program are changed when selection changes.

[3202] 5. To exit out of this screen, Picks key needs to be
pressed.

[3203] Keys Allowed

[3204] 1. Navigation within the grid can be done using
left, up, down and right arrow keys.

[3205] 2. Hot Key to Switch to Grid is permitted.

[3206] 3. Login/Logout Menu, Theme Menu, Main Con-
figuration Menu Hot keys should present appropriate menus.

[3207] 4. Enter selects the program to be displayed in the
preview window.

[3208] 5. On Selection Menu Key, Record menu is pre-
sented.
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[3209] 6. When navigating to the right, do not allow the
user to move beyond 2 days. (The number of days for which
we have EPG data loaded.)

» Expected Recorded Programs (Also called Storage List)

Rating: N MbTV R: D.000 Length: D
Performers:

[3210] Screen Details

[3211] 1. If a virtual channel is present and is selected,
then display the video corresponding to it.

[3212] 2. Rating Image of the program and description of
the program are changed when selection changes.

[3213] 3. For the purpose of the preview window, do not
change channel and leave it at the previous selection.
(Alternative is to present a black preview window.)

[3214] 4. To exit out of this screen, Picks key needs to be
pressed.

[3215] Keys Allowed

[3216] 1. Navigation within the grid can be done using
left, up, down and right arrow keys.

[3217] 2. Hot Key to Switch to Grid is permitted.

[3218] 3. Login/Logout Menu, Theme Menu, Main Con-
figuration Menu Hot keys should present appropriate menus.

[3219] 4. Enter Key selects the program to be displayed in
the preview window.

[3220] 5. On Selection Menu Key, Record menu is pre-
sented.

[3221] 6. When navigating to the right, do not allow the
user to move beyond 2 days. (The number of days for which
we have EPG data loaded.)

[3222] Handling Power Off/On

[3223] When Power is turned off, save the channel &
screen mode which was selected. Display a black screen
with all components hidden.

Screen Action To be Saved Screen
Mode performed Mode

Menus Clear all menus Grid

Storage Gird

List

Favorites Grid
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-continued
Screen Action To be Saved Screen
Mode performed Mode
Full Full Screen
Screen
Grid Grid

[3224] When power is turned on, select saved channel in
one of grid or Full screen mode.

[3225] When displaying Grid display programs at current
time.

MENU DEVELOPMENT

Menu Descriptor File Format
[3226] Questions:
[3227] Primarily there are three kinds of menu Items

[3228] 1. Menu Items without any values. These lead to
Sub Menus.

[3229] 2. Menu Items with normal text values. Once an
item is selected, an action is taken based on the selection.

116
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[3230] 3. Menu Items with editable text values. These are
used for editing passwords, specifying profile names etc.

[3231] 4. Menu Items with Sliders. These items provide
visual representation of an item value.

[3232] 5. Menu Items with Bitmap Images. These items
provide visual representation of an item value.

[3233] Two bitmaps are used for presentation of a menu.

[3234] 1. Top Header section image. Stretched to fit an
area as required.

[3235] 2. Menu Bottom Bitmap also stretched fit an area
as required.
Menu Object Manager Development

[3236] Role: Read the Menu Descriptor file for a given
menu and paint the screen.

[3237] Also take necessary actions based on the user
selection.
Individual Menus Implementation

[3238] Task: Provide the Menu descriptor file for this
menu.
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» Existing Menus

SelectionMenuCbject

Record Menu or Lock Menu based on selected channel type
Record Menu

Internal Name: Record Menu

Suggested Title: MbTV Channel Menu

«» None

MbTV Rating <>

Menu Item Values Type of Item Action On Enter

Item

Record '"None", Scrolling List of Save all menu item
"Once", Constant Values. modifications.
"Daily", If a new recording
"Weekly", command is issued,
"When If
Available” SDMGetNumRecConflic

ts call returns a
false, then there

are no conflicts

If there are
conflicts indicated
by the above call,
Call
SDMGetRecConflicts

for each conflict

382
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and format for
presentation to the
User. These
conflicting
requests are kept
in temporary memory
until the record
regquest is fully
handled.

If the user chooses
to override all
conflicts, then
SDMSetRecRequest is
called for each
conflict with the
override flag,
until all conflicts

are resolved.

MbTV "o", "io", Scrolling list of If the rating has
Rating "20", "30", bitmaps been modified save
"40", "50", the rating.

"e0", "70",
"go", "go",
represented
using 5
rating

bitmaps.

Lock Menu
Internal Name: Lock Menu

Suggested Title: MbTV Channel Menu

383
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Menu Item Values Type of Item Action On Enter

Item

Lock “No”, Scrolling List of Save the property
“Yes” Constant Values. of the program
Record "None", Scrolling List of Save all menu item
"Once", Constant Values. modifications.
"Daily", If a new recording
"Weekly", command is issued,
"When If
Available” SDMGetNumRecConflic
ts call returns a
false, then there

are no conflicts

If there are
conflicts indicated
by the above call,
Call
SDMGetRecConflicts
for each conflict
and format for
presentation to the
User. These
conflicting
requests are kept
in temporary memory
until the record
request is fully
handled.

If the user chooses

to override all

384
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conflicts, then
SDMSetRecRequest is
called for each
conflict with the
override flag,
until all conflicts
are resolved.

MbTV "gT, "io©w, Scrolling list of If the rating has
Rating "20", "30", bitmaps been modified save
TaQv, vsov, the rating.

"eo", "70v,
"3o", "aov,
represented
using 5
rating
bitmaps.
ClearMenuObject (Virtual Channel Deletion Prompt)

Internal Name: Lock Menu

Suggested Title: MbTV Deletion Alert

Menu Item Type of Item Action On Enter

Item Values

Delete “No”, Scrolling List of If Yes is selected,
“Yes” Constant Values. delete selected

virtual channel

Program* p =
programs[selectedCh
annel] [selectedProg

ram] ;

385
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Internal Name: Theme Menu

Suggested Title: MbTV Theme Menu
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Capp GetDictFi

ltervValues filterTypelIDs are

("ProgramTypes to be define

.txt”,

&nVarCount) ; Int
MbTVGetCriteriaBase
dBestPrograms (int,
pgmInfo _t
*ppgmInfol],
time_t, time_t,
int, srchFilter_t
*psrchFilter);

Program “Any” List of
Category Values, Values

Remaining are loaded at

items must be run time.

read using the

dictionary.

Char

**sStrings;

sStrings =

Capp_GetDictFi

lterValues

("ProgramCateg

ory.txt",

&nVarCount) ;

Country “Any” List of
Values, Values
Remaining are loaded at

items must be

read using the

run time.

387
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Before presenting this menu, query the list of profiles from PIM
using PIM*Profile functions. Please see PIM interface document
for details.

After adding these profile names to the menu, add another item

called Exit to exit login menu.

Menu Item Type of Item Action On Enter
ITtem Values
Profile None Conditional (If Login the selected
Name (s) password Protected) user

Submenu
Exit None None Clear Login Menu
LogoutMenulbject

When a user is logged in and login menu key is pressed, the
following menu is presented.
Internal Name: Logout Menu

Suggested Title: MbTV Logout Menu

389
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MainConfigMenuObject (Main Configuration menu)

Internal Name: Main Configuration Menu

Suggested Title: MbTV Configuration Menu

ésmraga Filter

;Hsem
Settings
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ngram Type:

ngmm Categary

EEMPM Ratmg
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iﬁdd new filter

Menu Item Type of Item Action On Enter
Item Values

Channe None Sub Menu Present Filter

1 Values Filters Sub
Names menus

Add None Sub Menu Present Add New
New Filter Sub Menu
Filter

Program Type Filters Menu
Internal Name: Program Type Storage Filters Menu

Suggested Title: MbTV Program Type Storage Filters Menu

an

Add «( fr
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Add new filter
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Suggested Title: MbTV Country Storage Filters Menu

Add nw filter

Menu Item Type of Item Action On Enter

Item Values

Country None Sub Menu Present Filter

Names Values Filters Sub
menus

Add New None Sub Menu Present Add New

Filter Filter Sub Menu

Internal Name: MPAA Rating Storage Filters Menu
Suggested Title: MbTV MPAA Rating Storage Filters Menu

Menu Item Type of Item Action On Enter

Item Values

MPAA None Sub Menu Present Filter

Ratings Values Filters Sub
396
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tring
ax Allocation

esired Allocation
Delete Filter
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Menu Item

Item Values

Type of Item

Action On Enter

String Static Name Static Filter If any of the
Name properties is
changed, save the
properties.
Max 0 to 100 Slider If any of the
Allocation represented properties is
by a slider changed, save the
properties.
Desired 0 to 100 Slider If any of the
Allocation represented properties is
by a slider changed, save the
properties.
Delete None None Delete this filter.
Filter
SFAddMenuObject (Addition of Storage Filter)

Representative Picture shown,

similar Menu.

Internal Name: Add Channel Storage Filter

each one of the filter types has a

Suggested Title: MbTV Add Channel Storage Filter

Internal Name: Add Program Type Storage Filter

Suggested Title: MbTV Add Program Type Storage Filter

Internal Name: Add Program Categories Storage Filter

Suggested Title: MbTV Add Program Categories Storage Filter

Internal Name: Add Country Storage Filter

Suggested Title: MbTV Add Country Storage Filter

Internal Name: Add MPAA Rating Storage Filter

398
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Max Allocation
esired Allocation
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ProfilelListMenuCbject

usan
idd New User
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ProfilePropertiesMenuObject (Properties of a profile)

*Hiﬂ@; Profile -
Activate Profile
Freeze Profile

zS!émr‘imt(xﬁp to 3 digits)

upervised Profile
earning Parameters
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Password FEditable Editable Field Save the profile

Number configuration

AdminPasswordMenuObject (Administrator Password )
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For each one of the above, defined list of filters is

presented as below.

RQListMenuObject (Defined List of Recording
Quality Filters)

This is an example for “Program Type”

Sports

Movies

Add New Filter

When Movies item in the above list is selected, as an
example, the following
menu is presented.

RQShowMenuCbject (Properties of a Recording
Quality filter)

Program Type Movies
Recording Quality High (Normal/SuperHigh)
Delete Filter

Current Recording guality for this type of program is

High and it can be changed

to one of the other options, if needed. Pressing enter

saves the new setting.

RQAddMenuObiject (Addition of Recording Quality
Filter)

When Add New Filter is selected, the following menu is

presented.
Program Type Movies/Sports/News/TalkShows (From Dictionary)
Recording Quality Normal/High/SuperHigh

403

Petitioner Disney Ex-1023, 0169



US 2003/0067554 Al Apr. 10, 2003
139

User selects a program type and a recording quality

setting and presses enter.

DEACTIVATE LEARNING

DeactivatelLearningMenuCbject (Deactivate Learning
Menu)
DLListMenuQbject (bDefined List of Deactivate
Learning Filters)
Deactivate Learning Filter name is a combination of

channel and the start and end times.

CNN 8am-5pm

NBC 5pm-7pm

CBS 5pm-7pm

TNT 8am-5pm

TBS 11pm-5am

DLShowMenuObject (Properties of a Deactivate

Learning filter)

Once one of the above items is selected, present a menu
with the channel

information and

Channel CNN

Start Time 8AM (Half Hour increments)
End Time 5PM (Half Hour increments)
Delete Filter

404
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DLAddMenuObject (Addition of Deactivate
Learning Filter)
Channel CNN (Scrolling Dictionary)
Start Time 8AM (Half Hour increments)
End Time 5PM (Half Hour increments)

PREMIUM CHANNELS

PremiumChannelsMenuObject
ListOfPremiumChannels

information Yes/No)

(Each with subscription
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[3239] Get a list of premium channels using the following
calls.

[3240] 1. EPGGetNumChannels( int *cntChannel)

[3241] 2. EPGGetChannellD(int channellndex, void*
channellD)

[3242] 3. EPGGetChannelParams(void* channellD, int
paramNum, char *channelParam)

[3243] paramNum of interest for us is EPG_CHANNEL-
_TYPE

[3244] If the channel type is “Premium” then save it to a
local list.

[3245] Present these channels information to the user
along with two options (Yes/No)

[3246] Once these are setup, next time they enter this are
do we need to present the channels which are subscribed.

MISCELLANEOUS

Recording Alerts

[3247] When TV is on, in a one-tuner system, Explicit
Recording Requests can not be fulfilled. These events are
received by the CAPP/UI, and the message is formatted and
presented to the viewer.

Recording Conflict Resolution

[3248] RecordingConflictResolutionMenuObject (When a
SDMSetRecRequest indicates there is a conflict, get all
conflicts and present the info to the user.)

[3249] As explained in the record menu, the conflicting
record requests are formatted and presented to the user.

Record End Date Specification

[3250] RecordDateEndSpecificationMenuObject

[3251] Add a new menu item to the record Menu which
behaves as follows.

[3252] 1.If a periodic record request is selected, then the
default value of this item should be Always. User may select
an explicit end date at which time the record request is no
longer in effect. The date selection in the first implementa-
tion will be a scrolling list of all dates.

[3253] 2. If Once is selected the only value of this item
should be Once. No other options are available.

Message and Control Features and Functions for
the Operation of a Personal TV System and
Personalized Programming STB (PDR)

[3254] The following section describes additional func-
tions that may be implemented in accordance with the
present invention in Personal-TV systems including Per-
sonal-TV systems with program segmentation. Program
segmentation refers to a technology of final TV program
production in the STB where video segments of programs
(e.g. scenes, sections, highlights) are individually marked
(ie. tagged) and described, such as by content, length,
rating, etc. Such program segmentation enables additional
services to be offered to a viewer through the STB.
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[3255] In one embodiment of the present invention, the
system (e.g. the STB) may display a message to the viewer
requesting that the viewer enter (more) personal details. This
system request for viewer entry of more viewer personal
details can arise with the AD Manager System targeting in
operation in the STB (with HD) or PDR. It may arise if the
system has been in operation for only a short time and the
personal profile built up is only minimal. Also, it may arise
even if the system has been in operation for a longer time
and sophisticated audience targeting has begun, e.g. target-
ing the Income demographic, but the viewer has not yet
input this information and the system has been unable to
deduce it automatically using learning techniques and demo-
graphic conversion rules according to other aspects of the
invention as discussed elsewhere.

[3256] Thus, the system may detect that it is not operating
with enough information to make good personal program-
ming decisions for the viewer, and therefore presents a
warning message and request for information, such as

[3257]

[3258] “Please use GUI choice screens to input
viewer personal details” OR

[3259] “Please key in viewer personal details as
requested”

“HELP system operation”

[3260] Additional information about the HELP request
can also be provided, such as:

[3261] “System has detected too few personal information
details to operate most efficiently. Personalized program-
ming will probably not be correctly made for you. If you
take the trouble and input personal information using the
interactive GUI screens provided, choosing or filling some
or all of the requested information, the system will operate
better for you.”

[3262] (Personal Information may include a portion or all
of the Metabyte, Ad Manager System, targeting metadata
information details e.g. sex/age, income salary, education,
number of children, number of TVs, geographic location,
program type preference, employment industry, etc.)

[3263] Inanother embodiment of the invention, the viewer
may be provided with a control function to cause the STB to
switch to a different personalized programming set. The
need for this type of control and function could arise after
the viewer has been viewing personalized programming for
some time and the personalization has been working well,
perhaps too well, and the viewer has become jaded and
bored with the selection. A feature may be provided to
satisty the following types of desires:

[3264] “Show completely different programs”,
[3265] “Surprise me”,

[3266] “Show me programs out-of-the-box”,
[3267] “Show me something different”.

[3268] An Extra Feature Button may be provided on the
viewer’s remote control to invoke any of these actions:

[3269] “If viewer is bored with present personal selection
and would prefer to see a completely different selection of
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programs then press one of the following control buttons”.
Pressing this button may cause the system to perform any of
the following actions:

[3270] (1) Request system to scramble (randomly modify)
the viewer personal profile data, OR

[3271] (2) Request system to erase personal profile data
and start learning program preference profile afresh (and
re-create demographic profile data), OR

[3272] (3) Allow the viewer to selects a complete personal
profile from sets of pre-captured or pre-created and canned
profiles (examples follow) listed, labeled and presented to
the viewer in a control window (GUI) and this profile is kept
fixed by the system (not dynamically modified by future
viewing) until further notice. If a demographic profile is
selected, the program preferences may be looked up using
parameters or rules downloaded from the operating server
(ie. the reverse of normal operation of the AD-Manager
System). Possible profile examples include:

[3273] (3a) Cultural/Demographic based:

[3274] Male Asian between 25-29,
[3275] Black woman middle-aged,
[3276] Eccentric Englishman,
[3277] US average man or woman.
[3278] (3b) Occupation based:
[3279] Politician,
[3280] Actress, 20-29 years, from Las Vegas,
[3281] Night Owl,
[3282] Librarian,

[3283] (3c) Specific persons (assuming it’s legally avail-
able):

[3284] Bill Clinton,
[3285] Liz Hurley,

[3286] (3d) Profiles specific to certain program content.
Such types of profiles may actually prove to be somewhat
more difficult to automatically learn because the learning
process usually involves input of various behavior and
program types so would be unlikely to result in a profile as
specific as these.

[3287] Such difficult to learn cases can involve, for
example, types (as exemplified below) that cross the stan-
dard content information model categories e.g. GENRE, and
require learning using for example words filtered from the
TITLE as in the MNI methods

[3288] ‘How To’ (how to do or make things)

[3289] “Story Of’ (programs that tells the story about
things)

[3290] “Concerts’

[3291] The viewer can manually modify or add to the list
of Key words, from the more obvious word re-occurrences
the system has automatically learned, to search program
content information e.g. TITLE with.

[3292] (4) Viewer may select a complete personal profile
from sets of pre-captured and canned profiles listed, labeled
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and presented as in (3) and this may be used by the system
as the starting point for developing a ‘my personal profile’
(rather than starting from a clean slate). In this case the final
profile, reached after a period of time, may be the same as
from a ‘clean slate’ but may be different if the viewer has
developed new interests in programs from the starting
profile.

[3293] (5) Request system to select a complete personal
profile from sets of pre-prepared profiles using a random
selection technique.

[3294] (6) Request system to select profile details using a
random selection technique (e.g. randomly selecting profile
parameters from a number of different complete canned
viewer profiles) thus in essence making up the profile of a
fictitious person.

[3295] (7) Viewer may view and have the capability to
modify each individual element of the current created pro-
gram preference profile and/or related inferred demographic
profile or any selected canned profile (as per (3) above).
Viewer may be shown via a GUI (and text, numerals, graphs
e.g. histograms) the in-use viewer program preferences
(based on viewed program history) and/or demographic
profile (inferred from program preferences). The viewer may
be allowed to edit the profile at will to create a more accurate
profile or a less-accurate profile to try to make one that
works better or is more interesting or is more exciting at this
time. This can be done in the GUI by showing histogram
graphs of the parameters (e.g. program genre, channels,
duration, inferred age, inferred sex, inferred liking for drama
programs) and allowing the viewer to click on each param-
eter and adjust it up and down, e.g. by drag-and-drop
techniques. Also, instead of graphs, a GUI with quantity
labels and associated buttons can be employed.

[3296] Adjustment up or down can be by selecting and
clicking buttons where background processing makes sure
the selections are sensible, e.g. selection of only one age
group from a set of different age groups would be allowed.

[3297] In this case the system may be instructed (by
viewer via GUI button) to take the changed parameters (after
adjustment up or down) as fixed points (of a profile) or as a
starting point for the creation of a new profile, in which case
the pre-set profile parameters are altered by future use. In the
latter case if there is no change in viewer behavior then the
profile converges on the original profile prior to the adjust-
ment.

[3298] In yet another embodiment of the invention, the
system may display messages to the viewer regarding active
segment content advisory. This may be a type of active
content advisory system suitable for certain types of pro-
grams or movies where people of all ages may watch some
scenes/segments, and the plot of the program can still be
understood where some viewers are prohibited from watch-
ing some scenes/segments or do not desire to watch such
scenes, and may be provided with alternative scenes.

[3299] The Metabyte Ad Manager TV system can operate
this type of active rating system where individual video
segments (e.g. consecutive scenes in a movie or other TV
program) are each linked to demographic target description
metadata. When presenting a movie, the STB (with HD) or
the PDR may examine the audience targeting metadata and
compare it to the viewer profile. If the profile is determined
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to be for a younger viewer (or in any other way different
from) than those targeted, the active content advisory sys-
tems operates to prevent the higher rated segments being
shown (unless defeated by a master viewer password). The
AV segments may be tagged with other type of information,
such as content, length, rating, title, subject, or category.

[3300] For example, a complying James Bond movie may
be made with video segments individually marked and
content rated. Thus when children are normally present in
the viewer profile, scenes with (for example) exciting stunts
can be shown but higher rated scenes with excessive vio-
lence or lewdness are tagged appropriately and may be
treated differently, such as:

[3301] (1) The system may operate an interlock mecha-
nism, and the movie stops and shows a warning message
(see below) using an interactive GUI until a password keyed
in to disable the interlock. Disablement may only operate for
the duration of the one particular program at this one time of
showing; OR

[3302] (2) The system may automatically skip high rated
movie scenes, or substitute an alternative scene suitable for
all ages and briefly show a message (e.g. in a graphic/text
pop-up window) to indicate the action taken at the time of
the scene; OR

[3303] (3) As (2) but the message is shown in a GUI
window at the beginning of the program and the message
feature is disabled for the remainder of the program if a
password is given. Disablement may only operate for the
duration of the one particular program at the time of show-
ing.

[3304] The benefit is that some programs or movies that
could/would not be watched by children or adults who prefer
not to watch excessive violence, sex, etc., may now be
watched.

[3305] Examples of Warning Messages include:

[3306] “System has detected programming for a higher
age range than is thought to be currently watching. Please
verify permission to continue.” OR

[3307] “The system has detected program content types
not usually viewed by viewers of this system. Please verify
permission to continue.” OR

[3308] “The system has detected program content types
not usually viewed by viewers of this system. Please verify
permission to continue with alternative G rated segments
substituted.”

[3309] In a further embodiment of the invention, the
system may examine the metadata of arriving video seg-
ments and present the viewer with a targeted index GUI
made up from the metadata. This assumes that the Ad
Manager System or a similar system is in operation. Also, it
assumes programs are marked as segments and also
described with sufficient program information to enable a
STB agent to make programming decisions. Segments may
be a group of related (short) programs or one program with
segment markings of different sections of the material linked
to segment information descriptions (summary, body detail,
conclusions, lewd scenes, violent scenes, etc.).

[3310] The program may also be marked in segments that
were unknown at the time the program information metadata
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(e.g. EPG) was produced, as they were perhaps added
afterwards (e.g. marking the goal scoring scenes in a live
soccer game). As the program is received a STB indexing
agent examines the incoming (close-coupled) metadata (i.e.
with the segment marking and ID and references to content
description information). The agent uses this metadata to
create an index of the segments and a GUI for presentation
of the index to the viewer. Targeting details, if present (and
if in use), can be observed and also shown in the index or
used to show only preferred segments.

[3311] Inanother embodiment, the system may prompt the
viewer to mark unviewed segments to be stored for later
viewing. This may utilize the Ad Manager System or a
similar system that may be in operation. This embodiment
also requires that programs are marked as segments and
described with sufficient program information to enable a
STB agent or similar system to make programming deci-
sions.

[3312] Inthis embodiment profile based selected segments
are shown while all segments are already stored (or in the
process of being stored). The STB system may present a
GUI warning/request message to the viewer such as
“Selected segments (scenes) not shown from the program
are stored or being stored. Do you wish to mark the
unviewed segments to be stored for later viewing or allow
them to be over-written (or erased)?” If the viewer chooses
to retain the omitted scenes for later viewing, these scenes
may be recorded/retained onto the HD and marked appro-
priately for later retrieval and display in the correct chro-
nological or plot-line order.

[3313] Inanother embodiment, the system may prompt the
viewer for identification to match the viewer to interest in a
particular program or type of program. This embodiment
may enable viewers to periodically see a human readable
interpretation of existing profiles the system has built, and be
able to indicate to the system which profile(s) belong to
them, and thereby improve performance without having to
explicitly log in for each TV viewing session. The system
may also allow the viewer to tag one or more profiles as
belonging to her and hide them from other viewers in the
household for privacy.

[3314] The system may include safeguards to protect the
privacy of viewers within the household. There are programs
that viewers may watch alone but would not want other
viewers in the same household to know about. If the system
suggests programs to a viewer that are based upon the
preferences of a cohabitant, an embarrassing situation could
arise. Possible security methods may include:

[3315] 1) Apassive option that, once the system has a high
enough confidence in identifying a viewer, the viewer can
ask (e.g. via a GUI pop-up window) to review the profiles
that the system inferred to be the viewer’s. A consequence
of this option is it could possibly allow one viewer to see or
affect other viewers’ profiles, but the system could detect
this type of occurrence and give a warning and then either
prevent it or allow it.

[3316] 2) An ‘on-demand’ option, where the viewer posi-
tively asks to identify the profiles via a GUIL, would be to
have a module that interprets the machine profiles in a
human-intuitive way that the viewer could relatively easily
identify if that is their profile or not. A simplistic example
includes the STB(PDR) system asking the following ques-
tion via the GUI:
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[3317] “This profile watches lots of TV during the morn-
ing, and loves sports, if this is you please identify”. In this
instance any children in the household would instantly
realize that this is not their profile, and one of the adults,
perhaps the Grandfather, would identify the profile as
belonging to him.

[3318] 3) The ‘house taboo’ option could filter out any
preference engine outputs that contain anything related to an
explicit global taboo list created by master viewers in the
household.

[3319] This is an on-demand GUI presented screen (prob-
ably password protected) for a (main) viewer in the house to
select what profile items are to be included or left out when
the above 6 (1) and 6 (2) presentations are done. For
example, the main viewer may choose to leave out all
talk-show preferences and force the use of other program
data or time to make the presentation profile ID.

[3320] In a different embodiment, the system may present
a program guide sorted by content and preference. This
novel feature sorts the displayed EPG information sorted by
‘Preferred’ channels, instead of by channel number, so that
a viewer can see all the channel guides on one screen and not
have to scroll back and forth e.g. from channel 199 to 409
to compare programming. Viewers can then utilize easy-to-
use UP/DOWN channel keys on the remote control to access
interesting (predicted to be preferred) channels rather than
the more cumbersome entering channel number or slow
scrolling.

[3321] Current Program Guides are typically presented in
the manner of Spread Sheets where each row corresponds to
a program channel, numbered and named in a first column
(or first two columns) with program titles in subsequent
columns. They correspond to time slots, typically 30 min-
utes minimum, (though programs may extend for many
columns) with the first time column containing programs for
the current time. As time changes the time columns move to
the left and off the display and new columns enter from the
right. Program Guides do not typically offer the features of
a spread sheet, but such features may be a useful addition.

[3322] The spread sheet graphics presentation agent
examines each row in turn and re-writes the presented
information with the rows in a different order more conve-
nient or easier for the viewer. The presentation agent typi-
cally includes pre-canned re-sorting triggered by selecting a
column item and clicking a labeled (e.g. Sort0>9 or SortA>Z
) GUI button e.g.:

[3323] (1) Sorting rows numerically according to a
selected one of the columns, e.g. Channel Number in chan-
nel number first column (typical fixed format for program
guides) or

[3324] (2) Sorting rows alphabetically according to a
selected one of the columns e.g. Program Titles in a selected
Time column.

[3325] In addition to typical spread sheet types, program
guides can have additional useful features triggered by a
specially labeled GUI button e.g.:

[3326] (3) Presentation of rows in order according to
frequency of access to each row (TV channel) in the
program guide. This is based on the ability to record and
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count the number of program guide accesses to each row in
the program guide database over a time period and then sort
according to that number.

[3327] (4) Ability to select rows manually for presentation
e.g. using a button on the remote control, where subsequent
order of presentation is in order of selection.

[3328] Sorting types using program content description
information (normally found in Personal TV systems and not
in regular TV systems) may also be included. In this case the
program information may add a third and normally unseen
(Z) dimension to the program guide ‘spread sheet’. This
Z-dimension program content description information may
include LANGUAGE, GENRE.MAIN, GENRE.SUB,
SUBJECT, PUBLISHER, PUBLICATION-DATE, CAST-
LIST, and PREFERENCE-RATING. Invocation of this
Z-dimension sorting is first by providing a 1st control button
in the regular Program Guide GUI, for selecting a sort
information parameter. When this button is pressed the
program information content types (above) are shown to the
viewer for selection e.g. GENRE, possibly shown in place of
regular EPG or in a pop-up window over it. After this
selection the GUI presentation switches back to the regular
Guide display and the display is sorted for Genre based on
the Current (1st) time column by default. If another column
is selected then the sort is by Genre for that time column. At
this time (after selecting Genre) the GUI presentation dis-
plays an informative note “Sort By GENRE” selected active
(and shown backlit) in a 2nd control button. Pressing this
button cancels this special GUI mode (Sort by Genre) to go
back to e.g. Sort by Channel Number. Toggling the “Sort By
GENRE” button reinstates and cancels the special mode.

[3329] (5) Program Guide row sorting can be alphabeti-
cally or numerically according to one of the Z dimension
information items (Z-column) of the first or any time col-
umn, e.g. GENRE (Movie, Action), or SUBJECT, or spoken
LANGUAGE, or PUBLISHER etc.

[3330] (6) Program Guide row sorting can be numerically
according to one of the Z dimension information items
(Z-column) of the first or any time column, e.g. by Program
Preferences Rating number, where preference is that for the
current viewer, or

[3331] (7) Taking the case of GENRE as an example,
sorting can be across two Z-columns, initially amongst the
Main-genre e.g. MOVIE, then Sub-genre e.g. ACTION.
Sorting can be in combination with above types e.g. Numeri-
cally according to the viewer Program Preferences Rating
number in conjunction with Genre type so the Program/
Channel row of the most popular Genre can be shown at the
head of the presented list.

[3332] (8) Channel rows corresponding to

[3333] (a) Channels where no programs have been
watched for a certain monitoring period, or

[3334] (b) Channels where the summed preference rating
for time periods columns presented or other (pre-defined)
falls below a certain pre-set threshold, can be retired from
the list so as not to clutter the guide presentation with
unwanted information.

[3335] This feature may be implemented in Personal TV
systems because they normally retain viewer program view-
ing history information data for determination of preference
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ratings. In this case a control button may be provided in the
GUI to “Restore all retired Channels”. The button may be
active and backlit when channels have been retired and can
toggle the channel in/out of the guide GUI.

[3336] Referring to FIG. 37, an alternative EPG presen-
tation format may be depicted as a circular diagram or other
type of “target” wherein the programs shown closer to the
center or bulls-eye have a higher degree of correlation with
the viewer’s preferences. Time is not depicted in this type of
EPG, but the viewer can select any program shown and a
pop-up display provides relevant information for the pro-
gram. In the embodiment shown, the diagram is subdivided
into five areas, each denoted by a different color or shading
and each containing programs belonging to a specific genre,
e.g. movies or documentaries. The viewer can thus easily
distinguish between various programs without having to
invoke the pop-up display for each program presented and
can concentrate on just the particular genre she wishes to
view at the particular time.

[3337] Instill another embodiment, the invention provides
a Pause function that is engaged automatically when the
viewer chooses to interact with an Interactive TV video
segment that may impact the delivery schedule of subse-
quent video segments.

[3338] Such a ‘One Touch Interact’ feature may entail an
application such as a software application residing in the TV,
an STB, a computer controlling delivery of the video pro-
gramming, a VCR/PVR, or any other device functionally
connected to the TV set. The application monitors the
viewers interaction with the TV and, upon detecting that a
video segment may run longer than originally scheduled due
to the viewers interaction with it, automatically causes the
PVR or other recording device connected to the TV to record
the subsequent video information (i.e. programming) that is
being broadcast to the TV. When the viewer has finished
interacting with the chosen video segment, the PVR will
automatically begin playing the subsequent, recorded pro-
gramming with no scheduling discrepancy apparent to the
viewer.

[3339] The method of the invention may be applied within
different IT systems. One possibility is an IT system that
provides two-way communication between the viewers TV
and the cable network head-end. Thus, as the viewer com-
mences interacting with the video segment, her choices are
communicated to the head-end, which proceeds to provide
alternative video information to the viewers TV while con-
tinuously broadcasting the subsequent, originally scheduled
content. Although in such a system the head-end could also
delay or advance the delivery of the subsequent video
segments, providing such a service to millions of viewers
would be impractical and costly in terms of head-end
hardware. Providing the feature of the invention at each
viewers TV set is a more practical and economical solution.

[3340] Another possibility entails downloading all alter-
native scenes provided by an interactive segment to be
recorded by the PVR, which can then proceed to play back
the appropriate scenes in accordance with the viewers inter-
action and selections. Such a system would not require
two-way communication, and all interaction would be con-
fined to the viewers TV and STB/PVR system. In this
manner, no information regarding the viewers interaction
and selections would be transmitted outside of the viewers
home, thus ensuring the viewers privacy.
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[3341] In a preferred method of use of the method of the
invention, when the viewer sees a video segment, e.g. a
program or a commercial, that she wishes to interact with,
she may press a single control button on the screen or TV
remote control, and the controlling software application
automatically executes to:

[3342] 1) Automatically Pause the PVR replay (while TV
program recording commences or continues); and

[3343] 2) Launch the interactive environment along with
any necessary communications.

[3344] When the viewer has finished interacting with the
chosen video segment, she may once again press a single
control button on the screen or remote-control and the
controlling application automatically executes to:

[3345] 1) Close the interactive environment and commu-
nications; and

[3346] 2) Cause the PVR to play the recorded content
from the point of the initial Pause.

[3347] Having now described the invention in accordance
with the requirements of the patent statutes, those skilled in
the art will understand how to make changes and modifica-
tions to the disclosed embodiments to meet their specific
requirements or conditions. Such changes and modifications
may be made without departing from the scope and spirit of
the invention, as defined and limited solely by the following
claims.

What is claimed is:
1. A method for displaying a TV program to a viewer,
comprising:

allowing the viewer to select one of a plurality of avail-
able TV programs for viewing;

receiving a plurality of video segments constituting the
selected TV program;

receiving information describing each received video
segment; and

controlling the display of one or more of the received
video segments in accordance with the segment infor-
mation and with previously determined viewing pref-
erences of the viewer.
2. The method of claim 1, wherein receiving the infor-
mation comprises:

receiving the information together with each respective

video segment.

3. The method of claim 2, wherein the information
received comprises any one or more of video segment
content, length, rating, title, subject, category, or target
audience characteristics.

4. The method of claims 1 or 3, wherein controlling the
display comprises:

selecting a subset of the received segments in accordance
with the segment information and with previously
determined viewing preferences of the viewer; and

displaying the selected segments.
5. The method of claim 4, comprising:

receiving an alternative video segment for replacing a
specific received video segment, the specific segment
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not in the subset of selected segments; and wherein
selecting the subset comprises

selecting the alternative video segment.
6. The method of claim 4, comprising:

storing the received segments not in the subset of selected
segment for subsequent viewing.
7. The method of claim 6, comprising:

receiving a command from the viewer to display the
stored received segments; and

displaying the stored received segments.
8. The method of claim 4, comprising:

notifying the viewer that a subset of the received seg-
ments are displayed.
9. The method of claim 8, comprising:

receiving a command from the viewer to display all
received segments; and wherein selecting the subset
comprises

selecting all received segments.
10. A method for displaying an interactive TV program to
a viewer, comprising:

receiving a plurality of video segments comprising the TV
program;

displaying the received video segments sequentially;

allowing the viewer to select a received video segment to
interact therewith; and

storing subsequently received video segments while the
viewer is interacting with the selected video segment.
11. The method of claim 10, comprising:

displaying the stored video segments following the viewer
interacting with the selected video segment.
12. The method of claim 11, wherein displaying the stored
video segments comprises:

automatically displaying the stored video segments
immediately following the viewer interacting with the
selected video segment.
13. The method of claim 10, wherein receiving the video
segments comprises:

receiving the plurality of linear video segments at a
set-top box connected to a display of the viewer.
14. The method of claim 13, wherein storing the video
segments comprises:

storing the subsequently received video segments at the

set-top box.

15. The method of claim 11, wherein the video segments
are selected from the group of video segments comprising
advertising, entertainment, news, weather, financial, sports,
educational, and shopping programming.

16. A method for delivering customized video program-
ming to each of a plurality of individual viewers, compris-
ing:

processing information indicative of preferences of each
of the plurality of viewers to develop a viewer charac-
teristics information profile for each of the viewers;

analyzing viewing selections made by an individual
viewer;
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selecting the viewer profile most indicative of the viewing
selections; and

prompting the individual viewer to confirm that the
selected profile corresponds to the individual viewer.

17. The method of claim 16, comprising:

receiving confirmation from the individual viewer that the
selected profile corresponds to the individual viewer;
and

allowing the individual viewer to prevent the rest of the
plurality of viewers from accessing the profile of the
individual viewer.

18. The method of claim 16, comprising:

receiving confirmation from the individual viewer that the
selected profile corresponds to the individual viewer;
and

allowing the individual viewer to edit the information in
the profile of the individual viewer.

19. The method of claim 17, comprising:

allowing the individual viewer to edit the information in
the profile of the individual viewer.
20. A method for displaying a TV program to a viewer,
comprising:

processing information indicative of preferences of the
viewer to develop a viewer characteristics information
profile for the viewer;

presenting the viewer with a list of TV programs available
for viewing, the programs selected in accordance with
the viewer profile;

receiving input from the viewer requesting different selec-
tions; and

presenting the viewer with a list of alternative TV pro-
grams available for viewing, the alternative programs
selected in accordance with an alternative profile.

21. The method of claim 20, wherein the alternative
profile includes alternative viewer characteristics informa-
tion for the viewer.

22. The method of claim 20, wherein the alternative
profile includes viewer characteristics information for a
second viewer.

23. The method of claim 20, wherein the alternative
profile includes generic viewer characteristics information,
the generic information pre-selected in accordance with one
or more viewer demographic traits.

24. The method of claim 23, wherein the generic infor-
mation is pre-selected in accordance with any one or more
of available TV program content, rating, schedule, or dura-
tion.

25. The method of claim 20, comprising:

replacing the viewer profile with the alternative profile.
26. The method of claim 25, comprising:

allowing the viewer to edit the alternative profile.
27. The method of claim 20, comprising:

randomly selecting the alternative profile from a plurality
of available alternative profiles.
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28. A method for presenting available TV programs to a
viewer, comprising:

processing information indicative of preferences of the
viewer to develop a viewer characteristics information
profile for the viewer;

selecting a predetermined number of TV programs from
a plurality of TV programs available for viewing, the
programs selected in accordance with the viewer pro-
file; and

presenting the viewer with a list of the selected programs,

the list arranged in accordance with the viewer profile.

29. The method of claim 28, wherein selecting the pro-
grams comprises:

processing information indicative of characteristics of the
selected programs; and presenting the list comprises
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presenting the viewer with a list of the selected programs,
the list arranged in accordance with the viewer profile
and the characteristics of the selected programs.

30. The method of claim 28, wherein the list is sorted in
accordance with the degree of correspondence between the
characteristics of each selected program and the viewer
profile.

31. The method of claim 28, wherein presenting the list
comprises:

presenting the viewer with a list of the selected programs,
the list including the characteristics of the selected
programs.
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