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SYSTEMAND METHOD FOR 
CONTROLLING PLAYBACK TIME FOR 

STORED TRANSPORT STREAM DATAN A 
MULT-CHANNEL BROADCAST 

MULTIMEDIA SYSTEM 

0001. This application claims priority to provisional appli 
cation entitled “STREAMING DATA PAUSE FUNC 
TIONS with Ser. No. 61/070074 filed on Mar. 20, 2008, 
incorporated herein by reference. 

BACKGROUND 

0002 Providing a pause function in a real time digital 
streaming environment with hundreds of channels available, 
Such as in an airplane satellite system, presents a challenging 
problem. This is especially so since the viewer is normally not 
in control of the video/audio program other than selecting 
what is available. If a video service is offered on a closed 
system, such as an airplane, etc., it is desirable to vary pro 
gram viewing schedules according to the actual times of 
departure of the transportation service. However, the program 
times of multimedia content delivery services do not change 
in most circumstances. By using a pause function, programs 
can be offered that actually start at the time a closed system 
Such as a plane or bus leaves, in order to give the passengers 
optimal viewing time of the programs during the time spent in 
transport. Passengers might even have an option to use a 
paused or a real-time (not paused) program. However, the 
complication with Such a system is that the clocks, the pro 
gram guides, and the control system must be able to respond 
to delays that can not be determined until the vehicle or flight 
departs. Furthermore, while a large memory and a global 
pause function can provide a time delay to adjust a presenta 
tion time of a program, the length of each program is still 
fixed. 
0003) Normally one cannot simply change the presenta 
tion speed without going into trick modes or re-encoding the 
content after dropping frames in the content. The broadcast 
ers time adjust their movies by dropping frames in the original 
movie and then modulating or encoding the result for trans 
mission. All of the clocks in this type of system remain per 
standards due to FCC requirements. During trick modes, the 
audio is typically disabled, and any closed-captioned content 
is not able to be viewed as well. Accordingly, a system and 
method for adjusting a total playback time and rate for a 
desired program while preventing overflow or underflow 
errors in media content and allowing audio data to be deliv 
ered concurrently on a multi-channel, satellite system, is 
highly desirable. 

SUMMARY 

0004. In one embodiment according to the present prin 
ciples, a system and method is provided for controlling and 
adjusting total playback times/presentation rates of broadcast 
multimedia content, for example, satellite program content 
on, e.g., an aircraft, bus, train, theater, etc. 
0005 Advantageously, the actual playback times of pro 
grams provided by program service providers can accord 
ingly be modified to be accelerated or reduced to accommo 
date the schedules and/or databases of systems provided by 
travel service industries, such as airlines. 
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0006. A system and method according to the present prin 
ciples is particularly applicable to systems in which a global 
pause feature is provided to store all delivered streams in a 
memory for delivery of the streamed content to viewers at, 
e.g., delayed start times. Such global pause-enabled systems 
can be configured to store all of the desired program content 
from all sources up to a limit of the system's bandwidth and to 
enable each program to be played back from the beginning at 
pre-determined start times. Thus, a viewer can select a desired 
start time of a desired program. 
0007 Such a global pause system can be simplified, e.g., 
by providing all of the pause functionality close to the tuner 
outputs. This eliminates requiring each passenger's set top 
box to include local storage to provide a pause function. In 
addition, the passengers do not have to worry about handling 
and implementing the control functions since the saving and 
resuming procedures would be automatically performed for 
all of the programming content. In addition, the data rate for 
incoming signals can be handled efficiently as one entire 
system versus handling each channel independently, further 
simplifying the system's operation and increasing efficiency. 
0008. In one aspect of the present principles, a system for 
controlling playback time for stored transport stream data 
content in a multi-channel broadcast multimedia system hav 
ing a plurality of system components is provided, the system 
comprising a pause packet processor having a memory for 
storing said stored transport stream data; and at least one 
receiver is connected to the pause packet processor for receiv 
ing the stored data; wherein at least one of the pause packet 
processor and the receiver includes a command module con 
figured for enabling an oscillator frequency change in the 
system components for altering the playback time for the 
stored data at the receiver. 
0009. According to another aspect, a method for control 
ling playback time for stored transport stream data content in 
a multi-channel broadcast multimedia system having a plu 
rality of system components is provided, the method com 
prising the steps of storing said stored transport stream data 
content; controlling a clock reference in the system compo 
nents to alter a playback time of the stored data content; and 
receiving the stored data content at an altered playback time. 
0010. These and other aspects, features and advantages of 
the present principles will he described or become apparent 
from the following detailed description of the preferred 
embodiments, which is to he read in connection with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011. In the drawings, wherein like reference numerals 
denote similar elements throughout the views: 
0012 FIG. 1 is an exemplary illustration of a system 
including a normal packet processor and a pause packet pro 
cessor configured for providing a global pause function and 
having local oscillators; 
0013 FIG. 2 is an exemplary illustration of a system 
including a normal packet processor and a pause packet pro 
cessor configured for providing a global pause function, 
wherein the local oscillators are replaced downstream from a 
memory buffer with controlled oscillators according to an 
aspect of the present principles; 
0014 FIG.3 is an exemplary method flow for global pause 
processing at an input side; 
0015 FIG. 4 is an exemplary method flow for global pause 
processing at an input side in which an outgoing timestamp 
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counter uses a controlled clock reference according to 
another aspect of the present principles; 
0016 FIG.5 is an exemplary method flow for global pause 
processing at an output side showing how data is read and 
released to control the bitrate according to an aspect of the 
present principles; 
0017 FIG. 6 is an exemplary schematic diagram of packet 
processing at a user end set top box according to an aspect of 
the present principles; 
0018 FIG. 7 is an exemplary schematic diagram showing 
a system component having at least two oscillators according 
to one embodiment of the present principles: 
0019 FIG. 8 is an exemplary schematic drawing a main 
control of a packet processor having a command module for 
implementing a change in oscillator frequency according to 
an aspect of the present principles; and 
0020 FIG.9 is an exemplary flow diagram of a method for 
controlling playback time for stored transport stream data in 
a multi-channel broadcast multimedia system according to an 
aspect of the present principles. 
0021. It should he understood that the drawings are for 
purposes of illustrating the concepts of the present principles 
and are not necessarily the only possible configurations for 
illustrating the present principles. 

DETAILED DESCRIPTION 

0022. A method, apparatus and system for controlling 
playback time for stored transport stream data for broadcast 
programming is advantageously provided according to Vari 
ous aspects of the present principles. Although the present 
principles will be described primarily within the context of an 
aircraft (in-flight) programming and program guide pause 
system and method, the specific embodiments of the present 
principles should not be treated as limiting the scope of the 
invention. It is appreciated by those skilled in the art and 
informed by the teachings of the present principles that the 
concepts of the present principles can be advantageously 
applied in other environments in which playback time control 
is desired, e.g., broadcast television/radio, satellite radio, 
cable, etc., in environments having contained, limited audi 
ences such as theaters, and in transportation means such as 
buses, trains, etc. 
0023 The functions of the various elements shown in the 
figures can be provided through the use of dedicated hardware 
as well as hardware capable of executing Software in associa 
tion with appropriate software. When provided by a proces 
Sor, the functions can be provided by a single dedicated pro 
cessor, by a single shared processor, or by a plurality of 
individual processors, some of which can be shared. More 
over, explicit use of the term “processor or “controller 
should not be construed to refer exclusively to hardware 
capable of executing Software, and can implicitly include, 
without limitation, digital signal processor (“DSP) hard 
ware, read-only memory (“ROM) for storing software, ran 
dom access memory (RAM), and non-volatile storage. 
Moreover, all statements herein reciting principles, aspects, 
and embodiments of the invention, as well as specific 
examples thereof, are intended to encompass both structural 
and functional equivalents thereof. Additionally, it is intended 
that Such equivalents include both currently known equiva 
lents as well as equivalents developed in the future (i.e., any 
elements developed that perform the same function, regard 
less of structure). 
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0024. Thus, for example, it is appreciated by those skilled 
in the art that the block diagrams presented herein represent 
conceptual views of illustrative system components and/or 
circuitry embodying the principles of the invention. Simi 
larly, it is appreciated that any flow charts, flow diagrams, 
state transition diagrams, pseudocode, and the like represent 
various processes which can be substantially represented in 
computer readable media and so executed by a computer or 
processor, whether or not such computer or processor is 
explicitly shown. 
0025. In accordance with various embodiments of the 
present principles, a method, apparatus and system is 
described for controlling playback time of stored program 
data on, e.g., a personal video recorder (PVR) by controlling 
and applying a main clock reference from the pause processor 
down to the passenger's video monitor. 
0026. While the present principles can be applicable to 
any broadcast multimedia content system, the examples 
herein are described in relation to, e.g., aircraft satellite mul 
timedia content environments in which multimedia content is 
displayed to passengers either individually, e.g., in seat-back 
displays, or in groups, e.g., via a plurality of displays distrib 
uted throughout the passenger cabin. Generally, most system 
providers provide systems with individual controls since 
people generally desire independence in controlling pro 
gramming content. However, passengers on trains, buses, 
theaters, and especially airplanes, tend to be captive audi 
ences. In addition, transportation vehicles typically have 
varying departure times and schedules, which do not neces 
sarily match broadcast program Schedules. Moreover, in cer 
tain situations accelerated or slowed-down playback of con 
tent is desirable. 
0027 Thus, a system-wide program playback control fea 
ture in accordance with the present principles is especially 
desirable and useful. 
0028. A system and method according to the present prin 
ciples is particularly applicable to systems which can imple 
ment a global pausefunction to store the data and control the 
playback of the data. It is to be noted that each receiver (set top 
box) can be configured for local storage and allows individual 
user-enabled local pause functions (e.g., to allow each user 
to activate a pause mode to pause content at a user-desired 
time). However, a global or universal pause feature does not 
require user activation and minimizes storage requirements 
for each set top box receiver. Note also that a global pause 
function (e.g., a pause function next to the tuners) advanta 
geously allows users/viewers to change content or channels 
or customize viewing schedules during, e.g., a flight without 
encountering problems such as loss of data created with pre 
vious pauses. For example, a local pause function at each 
viewer's set top box would typically cause the loss of data 
whenever a channel change occurs after a pause has been 
implemented. The loss of data would be the time equal to the 
Sum all of the pauses up to the point of channel change. 
0029. A system and method according to the present prin 
ciples shows how to control and alter playback time for stored 
transport stream data on a PVR by controlling a main clock 
reference which is applied from the PVR all the way through 
to each viewer's video monitor. Adjustment of the playback 
time is useful to accelerate or reduce the actual play time of 
each program to accommodate the schedules and/or data 
bases of systems in travel service industries such as airlines. 
0030. While program service providers want to provide 
live video services on a plane, the plane Schedules do not 
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always correspond to the typical 30 minute intervals found in 
most programming. A large memory can provide a time delay 
to adjust a presentation time but the length of each program is 
still fixed. 

0031. Normally a set top box (STB) and a TV have their 
own time references that are used to accept outside signals. 
According to the present principles, in a selfcontained system 
Such as, for example, an airplane, programs can be placed in 
memory and then played back using a controlled clock. This 
clock can also be provided to the STB and the viewer's 
monitor to allow deviations from a typical standard clock 
reference, such as National Television System Committee 
(NTSC) specifications, including those adopted by the 
Advanced Television Standards Commission (ATSC). 
Advantageously, a system and method according to the 
present principles can adjust the video and audio streams to 
play content either faster or slower by varying the reference 
clock, i.e., providing a controlled clock. 
0032. An airplane multimedia content system, for 
example, is typically a self-contained large number of set top 
boxes. In Such as system, it has been found that modulating 
the clock can help adjust the length of each program's pre 
sentation time. The speedup of the clock can vary from 10x 
to 1.5x with a typical advance being 1.2x. The 1.2x process 
ing is very watchable, comprehendible, and is the simplest to 
process. Advantageously, during either a speedup or slow 
down of a presentation, the audio is still output and the video 
is provided in a format which is clearly discernible to the 
viewer. 

0033. Using a controlled clock reference as a source to 
change the length of each program's presentation time is 
extremely useful. A feature of the system is that everything in 
the system Such as the audio decoders, video decoders, bit 
rates, buffers, and display will all track the controlled clock 
reference, thus avoiding buffer overflows, beats, or discon 
tinuous Sound or pictures. 
0034. According to one aspect, this technique could be 
varied based on the type of content, for example, the news 
could be watched at a much faster clock since it is primarily a 
transfer of information, while a movie is much slower and 
thus attention to detail in motion and sound is more common. 
Movie credits could be displayed at a much faster rate than the 
movie as is often the case with programs on TV. 
0035. A plane can have, e.g., three receivers per row so the 
clock references to all three receivers are controlled sepa 
rately. This is possible by sending data packets over Internet 
Protocol (IP) that are unique to clock reference commands to 
control each set top box individually. The streams coming out 
of memory are released based on the timestamps of the con 
trolled clocks. If 10 different clock domains are desired, 10 
different bit rate output first-in-first-outs (FIFOs) would be 
needed to control the data rates for all ten sources. The dif 
ferent rates would be found on the IP line but each receiver 
ingests the data using the same clock frequency that was used 
for the output from memory. This prevents over or underflow 
errors from occurring. 
0036 Referring now to the Figures, FIG. 1 is an exemplary 
illustration of a configuration for an airplane satellite system 
including a normal packet processor 102 and a pause packet 
processor 103 configured for providing a global pause func 
tion and having local oscillators 110. The local oscillators 110 
can comprise crystal (piezoelectric) oscillators to provide a 
stable clock signal and/or stabilize frequencies. 
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0037. A plurality of tuners 101 (e.g., tuners (1 through n)) 
can be provided, each tuner being configured to receive and 
process audio/video signals via, e.g., Satellite. In the case of 
normal packet processor 102, each tuner 101 or a group of 
tuners (1 through n) is connected to a network or packet 
processor 102 configured to process packet data transferred 
from each tuner 101. Multiple packet processors 102 can be 
provided. Packet processors 102 can include certain features 
or architectures to enhance and optimize packet processing, 
Such as pattern matching (the ability to find specific patterns 
of bits or bytes within packets in a packet stream), data bit 
field manipulation (the ability to change certain data fields 
contained in the packet as it is being processed), and queue 
management (as packets are received, processed and sched 
uled to be send onwards, they are stored in queues). 
0038. Each packet processor 102 is connected to a main 
controller 205, which itself is connected to and controlled by 
a switch 207. The switch 207 can comprise, e.g., an 8 port 
1000 base T switch and can be configured for controlling 
signal output to a receiver 209 which can be connected to any 
number or grouping of seats (e.g., receiver 209 can be con 
nected to a plurality of seats or seating Zones). For example, 
switch 107 can be configured for distributing signals to a 
plurality of Zones, each Zone including a set top box (STB) 
receiver 209 which can be functionally connected to a plural 
ity of seat monitors. Any number of seats per STB receiver 
can be contemplated. For example, each STB can be is con 
nected to each other via a daisy chain wiring scheme (elec 
trical bus) configuration. 
0039) Pause packet processor 103 can he configured for 
providing a global pause function e.g., in an aircraft satellite 
multimedia system. The processor 103 can include a capture/ 
input module 203, a memory 211 and an output module 204 
each in functional communication with one another. The cap 
ture module 203 and output module 204 can include a plural 
ity of buffers 213 (not shown in module 204), which can 
preferably comprise, e.g., first-in-first-out (FIFO) buffers 
configured to process data Such that the first data to be added 
to the queue is the first data to be removed, and processing 
proceeds sequentially in the same order. It is noted that the 
buffers 213 can also be included in the output control 217 of 
module 204. 
0040. The memory 211 can comprise any memory device, 
such as a hard disk drive (HDD), and/or preferably a non 
Volatile, Solid-state memory device such as flash memory, 
which can be a more durable, efficient and suitable storage 
media, especially in high-altitude environments where air 
pressure might fluctuate, Such as in airplane cabins. Since the 
majority of interruption periods, e.g., during a flight, can 
comprise announcements lasting only a minute or two, a 
minimum amount of memory is needed to cover a minimal 
system. Preferably, the memory 211 has storage capacity of 
e.g., at least about 45 Mb/s for each transponder (an exem 
plary system setup can comprise, e.g., 32 tuners tracking 32 
transponders). 
0041 Incoming data transport streams are input from tun 
ers 101 to the buffers 213 for processing by the input module 
203. The input module 203 can include an input controller 
215, which itself can comprise at least a system control 311, 
an incoming timestamp counter 313, and an outgoing times 
tamp counter 315 (shown in FIGS. 3-4). The incoming times 
tamp counter 313 adds marker values/timestamps to incom 
ing packets to register and acknowledge when packets are 
received and to improve data flow. For example, the incoming 
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timestamp counter 313 is configured for marking when each 
incoming packet arrives from the tuner (e.g., by applying a 
time-based marker value to each incoming packet) and the 
outgoing timestamp counter 315 provides time-based marker 
values for each outgoing packet. 
0042 FIG. 2 is an exemplary illustration of a system 
including a normal packet processor 102 and a pause packet 
processor 103 configured for providing a global pause func 
tion, wherein the local oscillators are replaced downstream 
from a memory buffer with controlled oscillators (clock ref 
erences) according to an aspect of the present principles. The 
controlled clock reference can comprise a common reference, 
or can be distributed and controlled by special packets that 
communicate the desired frequencies. The controlled clock 
reference controls how quickly or slowly data is to be dis 
played to the viewers and can comprise any frequency value. 
According to one aspect of the present principles, the con 
trolled clock can be adjusted to higher or lower values as 
desired to accelerate or slow down playback of data. 
0043 FIGS. 3-4 depict exemplary method flow steps for 
global Schedule pause processing at an input side 203, and 
FIG.5 depicts exemplary method flow steps for global sched 
ule pause functioning at an output side 204, respectively, of 
the packet processor 103 according to aspects of the present 
principles. FIG. 3 depicts a typical data stream out of 
memory, having a single clock reference 310 for the times 
tamps. The single clock reference 310 is input to the system 
control 311 and incoming timestamp counter 313 and outgo 
ing timestamp counter 315. 
0044. In FIG. 4, a controlled byte clock 410 is provided 
which will have a value proportional to the controlled oscil 
lator 210. Note that controlled clock 410 is only output to the 
outgoing timestamps 315. According to an aspect of the 
present invention, only the parts of the system downstream of 
the input control 203 include controlled oscillators 210. The 
local oscillator 110 at the input control 203 preferably 
remains the same so that incoming data is stamped properly. 
0045. The actual frequency of oscillator 210 is a reference 
that is used to derive a system clock that is needed for the 
transfer of data depending on the word size, frame rate, pic 
ture size, etc. According to one aspect of the present inven 
tion, the oscillator 210 can be altered to accordingly alter the 
playback time of a video. For example, by changing oscillator 
210 by +20%, the controlled byte clock 410 will also change 
by +20% to keep the system working at the +20% change. 
0046 According to another aspect, described further 
below with reference to FIG. 6, two oscillators can be pro 
vided—one for normal playback, and another for altered 
playback—and a command can be used to Switch between the 
tWO. 

0047. To describe a method flow of FIGS. 3-4, for 
example, as incoming serial packets 301 are received they are 
byte aligned (step 303), and if it is determined that there is a 
new packet start, a timestamp is added (step 309), preferably 
to the packet header (step 305). In addition, step 309 can 
include flagging the packet with an extra start bit to show 
when a packet begins. An exemplary timestamp can com 
prise, e.g., a 16 bit counter with a known clock reference that 
can be reset, programmed, or pre-loaded by the system con 
troller. For example, a time reference about equal to /2 of the 
minimum single packet delivery time (~16 to 18 LS) can be 
used as the time stamp clock reference. 

Dec. 30, 2010 

0048. For example: Consider a 27 MHz clock reference 
that takes 1/27,000,000–37 ns per bit. Packets of 130 bytes'8 
bits/byte=1040 bits. 37 ns* 1040–38.5us per packet. 
0049. It is desirable to mark packets at least within one 
packet time solet's pick /2 of a packet time which is ~19 us so 
the frequency would be /9 us=-53 KHZ. As an estimate, we 
use 2 10=1024 bits and took half of this as 512 which is 29. 
Therefore: 

0050. Note that the addition of timestamps can result in the 
addition of extra data to each packet. For example, whenever 
a start bit is found, two bytes of timestamp data can be added 
to the packet header. The time-stamped packets are then sent 
to the buffer 213 (step 307) and on to the memory 211 for 
storage. As an example, an unstamped packet can comprise 
130 bytes versus a time-stamped packet at 132 bytes. 
0051 Preferably, the software (e.g., processor 103) can 
build and store a navigation table/register using set intervals 
of time to contemporaneously record the IN timestamp and 
the memory address in memory 211 where this data starts. 
This register can be used to keep track of where data is found 
in memory 211 with respect to its timestamp. Advanta 
geously, this would enable very quick access to the desired 
data once a known delay or pause period is defined. 
0.052 The outgoing timestamp counter 315 provides the 
output timestamps. Note that the OUT timestamp counter 
315 can be analogous in configuration and operation to the 
IN timestamp counter 313. The outgoing timestamp counter 
315 can use the same type of counter and same clock refer 
ence as the input timestamp counter 313 but the specific 
outgoing timestamp value will typically be equal or less than 
the incoming timestamp counter. This is because the outgoing 
counter 315 provides the timestamp for the memory access 
that represents the time that the viewer is watching. When a 
global pause occurs (pause mode/period begins), the outgo 
ing counter 315 is stopped until the pause period is ended. 
This pause in the counting means the outgoing count/marker 
value normally is lower than the incoming count value. The 
outgoing counter reference with a lower value than the input 
counter reference indicates that the value is further back in 
time, which tracks the location of the start of the pause feature 
in the time domain. 
0053. The outgoing counter 315 is configured to be able to 
be reset, programmed, and/or pre-loaded by the system con 
troller 311. Both counters 313, 315 are cleared at the start of 
the video service and begin counting, e.g., by setting both 
count enables high. The IN timestamp counter 313 is con 
stantly counting/marking incoming packets independent of 
any pause mode (i.e., regardless of whether the system is in a 
pause mode or non-pause mode) since it provides the times 
tamp/marker value for incoming data. The OUT timestamp 
counter 315 also counts and follows the IN timestamp 
counter 313, but stops incrementing/counting whenever a 
global pause mode is enabled. 
0054. A system and method according to the present prin 
ciples provides a processor 103 configured to constantly 
watch and check for activation/triggering of a global pause 
signal 310. If a global pause signal 310 occurs, thus enabling 
a global pause mode, the input system control 311 stops the 
OUT timestamp counter 315 from incrementing (e.g., 
marking with further Successive time-based marker values) 
for the duration of the global pause period/mode. One pri 
mary difference between the use of the counters 313, 315 is 
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the offset in the OUT timestamp counter 315 that is used to 
provide a real time output reference for the stored data. That 
is, when a pause period is over, the output timestamp counter 
315 is referenced by an output program in the output control 
ler 217 to find the corresponding input timestamp bytes that 
were captured when the packets arrived from the input 
counter 313. This output counter reference can comprise, e.g., 
the input timestamp counter minus the number of counts that 
represent the equivalent delay of the pause period. In one 
exemplary embodiment, the number of counts of the pause 
period can be programmed into the output counter 315 by the 
input system control 311. 
0055. By stopping the output counter 315 from increment 
ing during the pause period, the dataflow operation becomes 
automatic without requiring controller intervention. The sys 
tem controller 311 could also read the output counter and then 
could add or subtract values from the OUT timestamp 
counter 315 if repeated data or skipped data is desired. The 
output will then start counting again to provide the appropri 
ate output timestamp reference until the next pause mode 
occurs. Note that if the output counter stops incrementing, the 
output data also stops since all of the incoming data times 
tamps are greater than the value being looked for. 
0056. For example, in the timeline shown below (Example 
1) depicting an exemplary period of 20 minutes of streaming 
data content, a 5 minute pause period occurs starting from 
minute 10 to minute 15. While the data input continues to be 
written throughout the entire 20 minutes, at 10 minutes, the 
data output (reading) is stopped and the outgoing timestamp 
counter/marker value is noted. When the pause period is over 
at minute 15, the output counter searches for the output times 
tamp counter value (minute 10) in the input timestamped data 
to resume playback starting from minute 10. Note that after 
the pause, the next packet of data output would be the one 
following the last packet sent before the pause. The primary 
purpose of the timestamp counters is to ensure that the origi 
nal transmission bitrate is maintained to avoid MPEG buffer 
overflows or underflows. 

Example 1 

0057 

10 min 15 min 
O min... (pause start) (pause end). . . 20 min. 

In count: O... 10... 15... 20... 
Out count: O... 10... 11 12 13 . . . 15 . . . 20 

0058. The input controller 215 is configured for both writ 
ing and reading the streaming data to or from memory 211. 
Details of the read and write operations and signals of the 
memory controller and interfaces are well known in the art 
and are not shown in FIGS. 3, 4 or 5. Note that in all cases, the 
controller 215 is configured to continuously write incoming 
streams to the memory 211. Even during a pause period, 
although the system would not be reading (outputting) the 
data from the memory 211, incoming data would still need to 
be written. When the pause period is over and playback is 
resumed, both reading of the playback data and writing of the 
incoming data are simultaneously performed. 
0059. The output module 204 can include at least an out 
put controller 217 which can comprise at least an output 
system control 513, state machine 515, a buffer 505, and an 
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output circuit 219. The output system control 513 can include 
a comparator module 513 configured to check the incoming 
timestamps 517 of the data coming from memory 211 versus 
the desired timestamp to ensure that the bit buffers down 
stream do not overflow during the MPEG processing. As 
described above, for example, an additional bit in the FIFO 
can be used to flag the beginning of every packet to help count 
bytes as well as flag the timestamp in each packet. 
0060. In one exemplary embodiment, as shown in FIG. 4, 
the start of each new packet would set a bit to indicate the start 
of a packet (step 309) along with the added timestamp. This 
control bit could then be sent to the FIFO buffer (step 307) to 
be written into the memory interface, which can comprise a 
Flash memory drive 211. Advantageously, adding, e.g., an 
additional bit is an efficient method to mark the timestamps 
bytes and packet starts to reduce the amount of overhead 
logic. This start bit that indicates a packet start and times 
tamp could continue with the packet through the memory 211 
and be monitored by the new packet 507 and show packet start 
503 blocks. In this exemplary embodiment, the start flag 518 
would enable the comparison of the IN timestamp 517 of the 
packet 505 with the output of the OUT timestamp counter 
319 to hold the data until the timestamps match. The addi 
tional start bit helps automate the flow of the data and 
reduces the amount of control logic. 
0061 FIG. 5 shows the outputside of a global pause pro 
cessing and clock adjustment method according to one aspect 
of the present principles. The desired data 501 is streamed 
from the memory 211, and each new packet is marked with a 
start flag (step 507). That is, each start of packet can be 
marked on an additional bit (step 503) and sent to the “Show 
ahead” FIFO (505). For example, in the case of a 16 bit 
packet, one additional bit (bit 17) can be added. A “show 
ahead' type of FIFO places the data for the next read on the 
output bus so that only a read is required to latch the FIFO data 
value. In addition, this ensures that the timestamp can be 
found whenever the start bit (bit 17 in this example) is equal 
to 1. 

0062. The system will not read the next packet of data 
from the FIFO until the system controller/comparator 513 
compares the OUT-timestamp 319 with the IN-timestamp 
517. In this example, when the start flag is equal to 1 and the 
OUT and IN-timestamps are equal values, the next packet is 
read. Advantageously, this re-creates the original bit-rates 
found when the data was initially received, which avoids 
overflow of the MPEG buffers downstream. Once the values 
are equal, the state machine 515 will enable the read for an 
entire packet. The state machine 515 will stop the data flow 
again until the IN timestamp 517 (e.g., found in the header 
data stored in the flash memory) is less than or equal to the 
OUT timestamp 319. 
0063. An exemplary method for providing a global system 
pause function in a broadcast multimedia content system can 
be described as follows. While the system is waiting to be 
enabled (e.g., for the multimedia content service to be acti 
vated or on), the packet processor sets both incoming and 
outgoing timestamp counters equal and watches for a pause or 
interruption period to occur. 
0064. If a pause occurs, a pause mode is enabled and the 
outgoing timestamps (OT) are stored. During the pause mode 
a reference table is preferably created showing, e.g., incom 
ing (IT) timestamps, tuner data, and start and end flash/HDD 
storage locations. The incoming data stream is preferably 
stored in the memory 211. In one exemplary embodiment, 
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each user set top box (STB) can receive a message to indicate 
a pause mode, e.g., each STB can receive another data stream 
with a still picture, on-screen display (OSD), or a picture 
freeze with overlay to indicate a pause mode. During the 
pause mode, the system constantly checks to see whether the 
pause has ended. If the pause is stopped/ended, the timecodes 
(e.g., counter/marker value) and end address corresponding 
to the pause stop time are stored. 
0065. At a pause end, the OT counter is programmed 
with the pause start location and data is streamed from the 
memory 211 to each set top box (receiver). That is, the navi 
gation table is referenced to find the starting address for the IT 
timecode/marker value equal to the pause start location, and 
the data is then read from the memory 211 between the start 
and end addresses. For example, if the pause has ended, the 
processor looks up pause start=OT location in the stored IT 
table to get memory address location for data beginning at the 
pause start. The next HDD read is found as the next table 
entry, and so on. 
0066. The streaming is continued using the OT as the 
timestamp reference while the incoming data is marked with 
the IT counter. If another pause occurs, the OT register value 
at pause startis Stored and a pause mode is entered again until 
the pause mode ends. The above steps will continue until a 
pause is encountered again or the TV service is ended. 
0067 Advantageously, playing back content that is regu 
lated by the timestamps/marker values ensures that the origi 
nal transport bit rates are being reconstructed on the output 
data from the memory 211. These original bit rates were 
carefully constructed at the transmitters to be sure that the 
MPEG bit buffers will not overflow or underflow during the 
decoding of the transport streams. This is also why the use of 
Solid state flash can be advantageous over HDD magnetic disc 
drives in the present application since the HDDs can have 
large variations in the access times for reading and writing 
data while flash drives do not. 
0068 FIG. 6 is an exemplary schematic diagram of a 
method flow of packet processing at a user end set top box 
according to an aspect of the present principles. According to 
one aspect of the present principles, a change in frequency of 
the oscillators (causing local oscillators 110 to comprise 
controlled oscillators 210) can be imposed to alter the play 
back time of video. 

0069. When all of the control oscillators 210 are being 
used, the packets being sent from the set top box controller 
607 is released at the appropriate time and with the appropri 
ate time stamps since none of the time stamps have to change. 
The controlled oscillators 210 track each other to handle all 
rate problems, time stamp issues, and decoding buffer issues. 
0070. The controlled oscillators 210 could be configured 
in multiple ways in the system. For example, according to one 
embodiment as shown in FIG. 7, two oscillators can be pro 
vided connect to each desired system component 701 (that is 
intended to play altered video): one for normal play (normal 
playback oscillator 703) and one for altered playback speed 
(altered playback oscillator 705). For example, the altered 
playback oscillator 705 can be configured to implement an 
increased speed resulting in decreased playback time of a 
program. A command from the IP connection can be used to 
switch between the two oscillators 703,705 for all portions of 
the system that are desired to be able to play at altered speeds. 
For example, such a command can be initiated by a command 
module 608, which itself can be embodied at the set top box 
controller 607 or at the packet processor 102,103 (e.g., at the 
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main control 205, as shown in FIG. 8). The command to 
initiate a playback time change can be initiated by a viewer or 
by the system (e.g., the system can provide an accelerated 
program in its program guide, which would automatically 
initiate the altered playback). 
0071. A second configuration could be used which pro 
vides the ability to directly send the desired frequency or 
change of frequency desired by using a command from the IP 
connection (e.g., implemented at command module 608) to 
all of the controlled oscillators 210. 

0072 Referring to FIG. 6, data comprising IP packets 
(601) is input to a STB IP interface (603). The viewer's 
requested program content is received (605). ASTB packet 
filter 611 can be provided that is configured to watch for 
controlled clock packets. The STB packet controller 607 can 
issue a command for sending a desired frequency or a desired 
change of frequency (e.g., as determined by a viewer) to all 
relevant system components 701 which are intended to play 
the altered speed video. Controller 607 is configured to adjust 
the STB clock locally as required by any detected controlled 
clock packets. 
(0073. The viewer's requested program content (MPEG 
buffers) as well as the outgoing time stamp counter value 
from 319 is sent to the STB controller 607 for decoding. 
Clock sync 613 regulates the packets going into the decoderat 
the correct bit rate. The audio/video is output to audio/video 
processor 615 for video display to the viewer on monitor 617 
and audio output 619. In the case of a speeded-up clock, some 
issues that can result are related to the motion occurring a bit 
faster than real life and the audio pitch shifting to a higher 
frequency and pitch. Accordingly, the controlled clock 210 
data is fed to the audio/video processor 615, so that the audio 
processor can see both the local clock 110 and the controlled 
clock 410. This enables a frequency shift to be performed as 
needed to keep the Voices sounding natural even at higher 
play rates. 
0074 FIG.9 is an exemplary flow diagram of a method for 
controlling playback time for stored transport stream data in 
a multi-channel broadcast multimedia system having a plu 
rality of system components according to an aspect of the 
present principles. In step 901, transport stream data content 
is stored in a database. Such stored data can comprise data 
which is desired to be displayed to a user at a delayed time, at 
an altered playback time, etc. 
0075. In step 903, a clock reference, such as an oscillator, 

is controlled or modified to altera playback time of the stored 
data content to a user. As described above, the command to 
initiate a playback time change can be initiated by a viewer or 
by the system (e.g., the system can provide an accelerated 
program in its program guide, which would automatically 
initiate the altered playback). The playback time can be con 
trolled to slow down or speed up playback of the data content 
by changing the oscillator frequency in the system compo 
nents. The controlling of the clock references can include 
Switching from a normal playback mode to an altered play 
back mode, and vice versa. 
(0076. In step 905, the user receives the stored data content 
at an altered playback time in accordance with the commu 
nicated command. For example, if the command to initiate a 
playback time change was to increase the total playback time, 
the playback of the data content would be slowed down, 
whereas if the command was to decrease the total playback 
time, the playback of the data content would be speeded up. 
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0077 Advantageously, the ability to provide a command 
communication would provide a frequency or a change of 
frequency to an oscillator synthesis IC to generate the desired 
controlled oscillators 210. Whenevery part of the system uses 
the same variable control oscillator frequency, the MPEG and 
other types of transport streams will track with all of its time 
codes for both the Presentation Time Stamp and the Decode 
Time Stamp. In contrast, in most systems found today, the 
oscillators are fixed in the design. This creates a major burden 
on the processors, as they are required to modify the time 
stamps for all of the packets in order to alter the playback time 
of the video. This is especially difficult in an encrypted sys 
tem since the video would first have to decrypted, analyzed, 
time stamped altered, and then re-encrypted before being 
delivered to the audio/video processor 615. In a content server 
system, all of these steps would be required for all of the 
hundreds of video streams on an individual basis in order to 
enable a playback time change, which would present an 
extremely complicated system. 
0078 Thus, one significant advantage of the present sys 
tem is that the change in playback time/speed change is 
accomplished without ever decrypting the content within the 
server packet processor. Thus, there is no compromising of 
the encrypted content since it is not decrypted in the first 
place, nor would the server ever have to possess the decryp 
tion keys. Accordingly, a system and method according to the 
present principles solves many of the complications of speed 
ing up or slowing down encrypted video on a server with 
hundreds of video streams. 
0079 Although the embodiment which incorporates the 
teachings of the present principles has been shown and 
described in detail herein, those skilled in the art can readily 
devise many other varied embodiments that still incorporate 
these teachings. Having described preferred embodiments for 
a system and method for altering playback time for stored 
data in a broadcast program multimedia system (which are 
intended to he illustrative and not limiting), it is noted that 
modifications and variations can he made by persons skilled 
in the art in light of the above teachings. It is therefore to be 
understood that changes can be made in the particular 
embodiments of the principles disclosed which are within the 
scope and spirit of the inventive principles as outlined by the 
appended claims. Having thus described the invention with 
the details and particularity required by the patent laws, what 
is claimed and desired protected by Letters Patent is set forth 
in the appended claims. 

1. A system for controlling playback time for stored trans 
port stream data content, the system comprising: 

a packet processor having a memory for storing transport 
stream data; and 

wherein the packet processor includes a command control 
configured for altering a clock reference to alter the 
playback time for the stored data. 

2. The system of claim 1, wherein the packet processor 
includes a main control for processing audio and video data 
content received from a packet processor, the main control 
comprising the command control. 

3. The system of claim 1, wherein the at least one receiver 
includes a set top box controller, said set top box controller 
including the command control. 

4. The system of claim 1, wherein the playback time is 
altered to speed up playback of the data content to reduce the 
total playback time. 
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5. The system of claim 1, wherein the playback time is 
altered to slow down playback of the data content to increase 
the total playback time. 

6. The system of claim 1, wherein each system component 
includes a normal playback oscillator and an altered playback 
oscillator. 

7. The system of claim 6, wherein the altered system fre 
quency is accomplished by an oscillator frequency change 
that comprises Switching between the normal playback oscil 
lator and the altered playback oscillator. 

8. The system of claim 1, wherein the command control 
alters system component frequencies by their controllable 
oscillators. 

9. The system of claim 8, wherein each system component 
having a controlled oscillator is downstream of the memory 
of the packet processor. 

10. The system of claim 8, wherein the frequency change 
comprises directly sending a desired frequency value or a 
desired change in frequency to each controlled oscillator. 

11. A method for controlling playback time for stored 
transport stream data content in a multimedia system, the 
method comprising the steps of 

storing said transport stream data content; 
controlling a clock reference to altera playback time of the 

stored data content; and 
transmitting the stored data content at an altered playback 

time. 
12. The method of claim 11, wherein the step of storing 

comprises storing the data content in a memory of a pause 
packet processor. 

13. The method of claim 11, wherein the playback time is 
altered to speed up playback of the data content to reduce the 
total playback time. 

14. The method of claim 11, wherein the playback time is 
altered to slow down playback of the data content to increase 
the total playback time. 

15. The method of claim 11, wherein the step of controlling 
comprises causing an oscillator frequency change in the sys 
tem components. 

16. The method of claim 15, further comprising the step of 
providing a normal playback oscillator and an altered play 
back oscillator is connected to each system component. 

17. The method of claim 16, wherein the oscillator fre 
quency change comprises Switching between the normal 
playback oscillator and the altered playback oscillator. 

18. The method of claim 12, further comprising the step of 
providing a controlled oscillator is connected to each system 
component. 

19. The method of claim 18, wherein each system compo 
nent having a controlled oscillator is downstream of the 
memory of the pause packet processor. 

20. The method of claim 19, wherein the step of controlling 
comprises directly sending at least one of a desired frequency 
value or a desired change in frequency to each controlled 
oscillator. 

21. A system for controlling playback time for stored trans 
port stream data content, the system comprising: 

at least one receiver for receiving the data; 
wherein the receiver includes a command control config 

ured for enabling a system frequency for altering the 
playback time for the data at the receiver. 
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