WO 99/ 14953 PCT/US98/18485
PCT/ US98/ 18%8 9%&%8 SYSTEM AND METHOD FOR PROVI DI NG | NTERACTI VE ACCESS TO
AN | NFORMATI ON SOURCE THROUGH A NETWORKED DI STRI BUTI ON SYSTEM Techni cal

Field 5 ACCEHESS $YSTEM AND METHOD FOR PROVIBING! y to an
access system and mmgrwxcmmtmmmcm nf or mati on
source without the n MWNSqucormuter

har dware and sof t war &~ onrelates to

a system and nethod for providing acgﬁ E _tg @nl ! nf or rratlon source, such as
the Internet, through a networked di ystem such as a tel evision

di strisoution system }qg resent invention relates gen o an access system BREMEthed Bt Art
As is well-known, the " Ipnternet Is a V\D% (Eav]\]nyée mterc?)ynnect ed network of

conput er s, pasvidiag irteravthieciccesayo meintfi@mhation smnrcqs)wathsutcthe nestirtoracquire expensive,
research, entertai nment andb%‘i i ke, However, such ess norma|ly

requires t [{efigaictogse compptey “@i"p@d’sﬁ"@é"%dw@ %,f dffﬁﬁ!ﬁ?enf W(YF‘E}mnng a

per sonal si ng
a personal 9@1&%?{ %gﬁgrﬁé%ﬁlﬁﬁl g%‘gﬁ%{’&%ﬂr eqw res a re ?l\llljg: y {% gegr ee
of techni cghtefifepthvulh aneforked! dieRibutibnByRtem, Aachoasch ﬁtﬂvj&tcn&ﬁﬂﬁb\ltionasykt&m[ can

afford to buy a systemincluding a personal conputer, a printer, a nodem
cabl es and ot her necessary related gear, the user nust properly install,

connegt and configure each devi ce, ng aé% Ilﬁgrg ng to operate each device,
and t update hardware and softwar ry to maintain the 20 _
system Accordingly, g RefM-evwal thel"Biteidt"ds & Qosldswide aiterRofndTRIdNREVSMRAE | S
relatively inexpensive to the user, that requires only a m ni mum of

t echni cal ~ swopiputers, aacassto which caayrbiethad for prapeses of easnmuiicasiop, research,o use.

Di scl osure of lnventio
ertanmment am{' the like. However, such access normally requires the use of relatively

expensive and complex equipment including a personal computer and related hardware and

15 software. Further, using a personal computer and related equipment requires a relatively high
degree of technical sophistication and commitment. Accordingly, even if a user can afford to
buy a system including a personal computer, a printer, a modem, cables and other necessary
related gear, the user must properly install, connect and configure each device, must learn how
to operate each device, and must update hardware and software as necessary to maintain the

20 system. Accordingly, a need exists for an access system and method that is relatively
inexpensive to the user, that requires only a minimum of technical sophistication and

-commitment, and is relatively easy to use.

Disclosure of Invention
The present invention satisfies the foregoing need by providing a system and
25 method for accessing an information source, such as the Internet, through a networked
distribution system, particularly, a cable television distribution system. Conventional television
distribution systems include a television distribution network which is interfaced through
communications links (e.g., coaxial cables, optical fibers, radio and satellite wireless links,

etc.) to a plurality of user televisions. Typically, each user television is connected to a set top
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15 In the preferred embodiment of the present invention, information requested

from the ISP can be downloaded to each user's set top terminal. In one embodiment of the
present invention, this is accomplished by inserting the information into the vertical blanking
interval (VBI) of the analog television signals which are transmitted concurrently by the
television distribution network on the downstream channels. Alternatively, the information

20 can be digitally encoded and packetized along with control information. Depending on the
type of television distribution network, this packetized data is then used to modulate a selected
carrier which is transmitted on the downstream channels, or the data is sent directly without
further modulation. In a cable television system, this insertion or encoding takes place at the
cable or network headend. Accordingly, each set top converter box or terminal includes an

25 extractor or decoder, and a terminal processor for extracting the information, and formatting it
for display on the user’s television.

A time division multiple access (TDMA) communication scheme is preferably
employed in which the data transmitted through the upstream channels is packetized, and
inserted into slots in the channels. This facilitates transmission of data from multiple users

30 through a single one of the upstream channels. To provide proper synchronization of the

upstream channel data to be transmitted from each user terminal to the distribution network,
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term nal opening the browser application and accessing the Internet. To implement this feature of the

15 invention, the headend server is programmed to maintain open, at any given moment, some
number of browser applications in excess of those currently being uséd by users. The headend
server monitors the number of available active browsers, and when the number drops below
some predetermined number, the headend server causes additional browser applications to be
opened.

20 Another significant feature of the present invention regards the assignment of
Internet Protocol (IP) addresses. In conventional Internet access systems, IP addresses are
assigned either permanently or temporarily to each networked machine to facilitate
communication between the Internet and the user. In the present invention, it is envisioned
that a very large number (e.g., 1000) of television users would have the ability to access the

25 Internet through a single headend server interfaced to the television distribution network.
With this arrangement, it would be prohibitive to assign an IP address to each user. The
present invention overcomes this problem by assigning a permanent ID address only to the
headend servers which transmit all of the Internet information requests to, and receive the
requested information from, the Internet through the ISP. The headend server must therefore

30 include some means for identifying the user making each request, as well as the user to which

requested information is to be transmitted. This is accomplished by providing each user
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15 Fig. 4 is a block diagram of the cable headend equipment shown in Fig. 1;

Fig. 5 is a block diagram of the application server shown in Fig. 3;
Fig. 6 is a block diagram of one of the set top converters or terminals shown in
Fig. 1;
Fig. 7 is a diagram of a downstream packet transmitted on one of the
20 downstream channels shown in Fig. 2A;
Figs. 8A-8B are diagrams of payloads that can be sent in the downstream
packet shown in Fig. 7; '
Fig. 9 is a diagram of an upstream packet transmitted on one of the upstream
channels shown in Fig. 2B;
25 Figs. 10A-10F are diagrams of payloads that can be sent be sent in the
upstream packet shown in Fig. 9; and
Fig. 11 is a flow diagram showing the acknowledgment process performed in

the preferred embodiment of the present invention.
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other types of networked distribution systems include but are not limited to orbiting satellite
systems, terrestrial wireless cable systems and the like.

15 The television distribution network 12 has a network headend 14 and a
plurality of terminal ends 16. As should be understood, and referring now to Figs. 2A and 2B,
the network 12 has a frequency spectrum which is divided into a plurality of RF-modulated
downstream channels 20 (Fig. 2A) and a plurality of RF-modulated upstream channels 22
(Fig. 2B), where each downstream channel 20 carries one or more television transmissions 24

20 from the network headend 14 to the terminal ends 16, and each upstream channel carries data
transmissions 26 from the terminal ends 16 to the network headend 14.

As illustrated in Fig. 2A, each television transmission 24 on a respective
downstream channel 20 according to a first embodiment of the present invention includes a
plurality of sequentially transmitted picture fields 28, where each transmitted picture field 28

25 includes a picture interval 30 corresponding to a transmission of pixelated picture data, and a
blank interval or vertical blanking interval 32 corresponding to a transmission of no pixelated
picture data. As is known, the blank interval 32 is necessary due to constraints imposed by
electron gun display devices. More particularly, most television display devices employ an
electron gun and a phosphorescent screen to display a television transmission 24, and a picture

30 from a transmitted picture field 28 is created on the screen by focusing the electron gun to fire

electrons onto the screen in a series of horizontal lines sequentially applied from the top of the
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10 are digitized, and include a plurality of packetized digital data streams containing the required
video, audio and control information which is either sent directly, or is modulated for

downstream transmission. It is understood that such techniques and apparatus for
packetizing, modulating and transmitting digital data streams are well known to those of skill
in the art, and need not be discussed further.

15 As illustrated in Fig. 1, the network headend 14 of the television distribution
system 11 is connected to a cable headend 34, and the cable headend 34 includes cable
headend equipment or headend distribution equipment 36 and a headend server 38. As will be
discussed in greater detail below, the headend server 38 communicates with an information
source through a router 40 and a channel service unit/data service unit (CSU/DSU) 42,

20 Referring now to Fig. 4, the cable headend equipment 36 includes a
conventional cable network headend controller 44 for controlling the distribution of the
television transmissions 24 over the respective downstream channels 20 of the television
distribution network 12. For each downstream channel 20, the cable headend equipment 36
may also include an optional video scrambler 46 for receiving the television transmissions 24

25 in the form of video programming and scrambling the video programming (only one video
scrambler 46 is shown in Fig. 4). An RF modulator 48 is included in the cable headend
equipment for each downstream channel 20 to modulate the respective television transmission
24 to the downstream channel 20 frequency (only one RF modulator 48 is shown in Fig. 4),
and a single RF combiner 50 receives the outputs from all RF modulators 48 and combines

30 such outputs to form a single signal. The single signal output from the RF combiner 50 is fed
to a diplex filter 52 and then to the network headend 14. As should be understood, the diplex
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upstream channel 22 of the television distribution network 12 from the terminal 54 to the cable

headend equipment 36.
Preferably, the information source is the well-known Internet communications
network, and the headend server 38 communicates therewith through a provider such an
20 Internet service provider (ISP) 60. However, it will be understood that the information source
may be a local information source at the cable headend 34, an E-mail interchange, a "chat
room" interchange, the application server 68 itself, or the like.
Referring again to Fig. '4, all of the upstream channels 22 are received from the
network headend 14 of the cable distribution network 12 at the diplex filter 52, are separated
25 by the diplex filter 52 from the downstream channels 20, and are forwarded to RF
demodulators 62, one RF demodulator 62 for each upstfeam channel 22 (only one RF
demodulator 62 is shown in Fig. 4). Accordingly, the RF-modulated upstream channel 22
having the transmitted command is demodulated, and the command is forwarded to an
upstream data receiver 64 which in turn forwards the received command to the headend server
30 38 (as illustrated in Figs. 1 and 3). Alternatively, although not illustrated, the present

invention can use alternative upstream channels, such as telephone and/or non-cable RF
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f ur t her 381igpreferably partitioned intoascommunicationssepntroller ¢ and antapplicationsenve@adend
14 of t tel evi si.on di stribution system 11 | onnected t.o a cable headend
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greater detail below the headend server 38 communicates wth an

i nf or matchmmusirations cohrollay 66 packetizes dovtstreain datahderpadketizaswipstieeanndatadat a
service unjt (CSU DSU) 42. 20 . Referring.nowto Fig. 4, the
cabl o hAHIFRFoEURR AR i T AeTiads 34BN OR FCHOH B GERe SN Hb nd
control ler 161 Hebén s | ' ksion

transm s"g“%ﬁiﬁ c%%hg\?}gz rg{“!t;[ﬁeIJ er es pﬁ%f@?é@vﬁ%ﬁf gg%g%(}]{zgl%gee@g%sﬁf t he

t el evi si on Referring now to Fig. 5, the application server 68 includes a set top

15 communications module 70 in communication with the communications controller 66 for
interfacing the application server 68 to the communications controller 66. The received
command from the communications controller 66 is forwarded to the set top communications
module 70 and is then forwarded to a session manager 72. As should be understood, the
session manager 72 manages multiple sessions from multiple set top terminals 54, and

20 therefore maintains an association between the received command and the terminal 54 that
originated the received command. More particularly, as will be discussed in greater detail in
conjunction with FIG. 9, each command or information request received by the session
manager 72 includes an identification number or code for identifying which of the terminals 54
sent the command or request. The session manager 72 keeps track of this information so that

25 when requested information is received from the ISP 60, the session manager 72 will know to
which of the terminals 54 the information should be downloaded. It should be noted that the
ISP 60 communicates only with application server 68 within the headend server 38, and thus
does not communicate directly with any of the set top terminals 54. This is an important
feature of the present invention because it eliminates the need to assign Intemet Protocol (IP)

30 addresses to each of the set top terminals 54. Instead, the system 10 requires assignment of
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the television distribution system 11 as thus far describ access
issued commands and store certain data if requested on a regular basis. As should also be

15 understood, the post office 76 and the caching engine 78 may be bypassed when not needed,
e.g. during an on-line chat session. As with user agents, post offices and caching engines are
well-known and therefore need not be described here in more detail.

Another significant feature of the present invention is the provision of a
plurality of the browsers 75 in the application server 68. The session manager 72 controls

20 activation of the browsers 75 such that at any given moment, several of the browsers 75 are
activated which are not being used by any of the users. The purpose of this arrangement is to
insure that a user can be connected to the Intemet without log-in delays which normally occur
during opening of a browser application. Thus, when the application server 68 receives a
request from a user for connection to the Internet, the session manager 72 immediately

25 establishes the connection through one of the available active browsers 75. When the user
sends a request to terminate the Internet session, the session manager 72 then causes that one
of the browser applications 75 to be closed.

The session manager 72 is programmed to monitor the number of available
active browsers 75. As users are connected to the Internet through the browsers 75, the

30 number of available active browsers decreases. Once this number reaches a predetermined

minimum, e.g. 3, then the session manager 72 causes a predetermined number, e.g. 5, of the



system 10 will now be discussed. Still referring to Fig. 1, the access

system 10 includes an input device 58 associated with one 1 nal s
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i nformation source may ocal information Source at the cable headend
34, san Ebeanderstodd;rsaéininfrmation molatles inforination on edchnuger, certain chavadteristicoand

server 68 itself or the_ like. Ref, [ lnto,Fig. 4,.all af th
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(only one RF denodul ator 62 is shown in Fig., 4). Accordingly, the ]
RF- nodul &yeem dpsAsoagskilled ndhe o will gecagnies, gh? ?‘hﬁg mtfff% (fgupgst with

de ul at, . LS.for b1i: . ' 64
wnt B0 020 £ PP Wobdu B YBLIC for L BRed MILEA Bt 80, (6T ©4,
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the present invention can use alternative upstream.channels, such, as
t el ephone and/ or ndxeferablyethrmapplication server 68 igcludes an interface 84 for allowing the

application server 68 to communicate with the information source by way of whatever
protocol the information source may be expecting. For example, if the information source is

15 the Internet, and the ISP 60 is employed, the protocol would preferably be the TCP/IP
(transmission control protocol/Interet protocol) protocol normally used to communicate on
the Intemnet. However, depending on the information sources, one skilled in the art will
recognize that other protocols may be employed without departing from the spirit and scope
of the present invention.

20 Referting again to Fig, 1, the interface 84 in Fig. 5 preferably communicates
with the ISP 60 by way of the router 40 and the CSU/DSU 42 associated with the cable
headend 34. As should be understood, the router 40 is connected to the interface 84 for
routing / pipelining data between the ISP 60 and the interface 84, and the CSU/DSU 42 is a
service unit for interfacing the router 40 to the ISP 60. Both routers and CSU/DSUs are well-

25 known and therefore further description is not necessary. Moreover, one skilled in the art will
recoguize that other methods of interfacing the ISP 60 to the headend server 38 may be
employed without departing from the spirit and scope of the present invention. Further, one
skilled in the art will also recognize that not all commands need be forwarded to the ISP 60.
For example, if requested information is already available in the application server 68 at the

30 caching engine 78 (a highly requested Internet home page, for example), the ISP 60 need not

be communicated with to procure the requested information. Likewise, if the command is a

10
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comruni ca‘ﬁ%?‘%engmrol |l er 66 for interfacing the application server 68 to
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conmuni cations controller 66 is forwarded To the set top conmunl cations
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the session_ manager 72 includes an identification nunber or code for
iderlgi fyihds X619 r@wﬁ%@w&%wéﬁ&l@bmwe%%@mem@e

Sessi on NRRAEGEon fo ﬂ%eiﬁgsseulﬂicé'aﬁﬁicsl 3t (é. Bf ﬁd%él?g 206 pf)@ﬁtx 16 colors).
Accordingly, the graphics portion of the information must be converted by a graphics

processor 86 in communication with the caching engine 78. The operation of a graphics
_ processor in converting graphic data from one form to another is well-known and need not be
20 further described here. '

The information from the ISP 60 is forwarded by the user agent 74 to a
terminal display manager 88. Preferably, the terminal display manager 88 is designed to
minimize the actual amount of information that must be transmitted to the terminal 54.
Accordingly, it is preferable that the terminal display manager 88 render screens at the

25 application server 68 for display at the appropriate terminal 54, that the terminal display
manager 88 retain information on the screen currently being displayed at the appropriate
terminal 54, and that the terminal display manager 88 transmit only the information necessary
to refresh portions of a screen that are to be changed. The process of rendering screens for
display by a screen renderer or the like is well-known and need not be further described here.

30 As should be understood, transmitting only refresh information can greatly

reduce the amount of downstream information that mmst be sent to the terminal 54, especially
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25 when requested information is received fromthe ISP 60, the session

manager 73yaid/i49know to which of the terminals 54 the infoP@RUBWAS4R50ul d be

downl oaded. It should be noted that the ISP 60 comuni cates only with

appl i cat.,.on server, 68 within the headen erver 38, and_thus does not
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to assign Internet Protoco addresses to each of the set top

terninal's 54. | nstBedefresheinformhtion fiOmitensrminal displayonamger 88 afl otheronl y a
single IP addr,es& to the application,server 68 for managing all of the

| nt er netinformation Xom the application server A8 isdforvarded tothe Rommupicationscontseller 66 ni nal s

maniger DPPGHEE Rt bR RABIES. Reteri B0 TR %l nai g on t e

command éviinidications cditfoller 66 receined the fdﬂ»@fﬂedﬂlﬁnﬂﬁﬂilh ﬂﬁ@%hﬁn fowhabls!sde @

plurality of browsers 75 for browsing through the ISP 60, an E-mail agent
for faciinformationjors dets modhlatax 9. {The dn@PuGinlator $hedn teg forteximplef avérticdlat i ng

Uoer agdifiee Bl (VBRORFer gt 2 Hoeomel i hRIGe b deh Toeen or p QUM
comandsoepEVIE] of MRRL R ACAAuly e i 0 ASROLIY: dilermod BT |

endDne 7the data todulymaPoiinprovided farséach Howhstredth chashel e (adg bheBodulaion90 73. As
shoul d b§1 understood, the post office 76 facilitates the sending and

recei vi n¥lon R=Figa ) to inseat sequentiabportigneofthe forparded dnforamation fram ther ds traffic
0 Mo R PR R S B uF RGP °l
shoul d atiaendl20.
Each data modulator 90 is interposed in a downstream flow between the cable
15 headend controller 44 and a respective diplex filter 52. In addition, the downstream path may
also include a video scrambler 46, RF modulator 48 and RF combiner 50 in accordance with
techniques and systems known to those skilled in the art. As is appreciated by those skilled in
the art, different data modulation schemes and techniques may be employed without departing
from the spirit and scope of the present invention.
20 Referring now to Fig. 6, the terminal 54 includes an RF tuner 94 and a
downstream data extractor 92. More particularly, the RF tuner 94 is preset to tune in and
demodulate the downstream channel 20 having the television transmission 24 with the inserted
information, and the data extractor 92 extracts the inserted sequential portions of the inserted
information from the blank intervals 32 of the sequential picture fields 28 of the demodulated
25 television transmission 24. The extracted information is then forwarded to a terminal
processor 96.
Assuming the equivalent baud rate of each blank line in a VBI is about 12.5K,
and assuming eight lines of each VBI are employed by the access system 10 of the preferred
embodiment of the present invention, a 100K equivalent baud rate is achieved using the VBI

30 insertion technique for the information transfer. For even greater data rates, it will be
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15 under st o he post office 76 and the cachi ng engi ne
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bypassed wh eeded, e.g. during an on-line chat session. W th user
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appl ixcat i dnowil bechniquésto minimiagpirhiserissiontine r Prefertlly, the processon96 inglidss from a

user for copnectjon to the Internet, the session manager 72 inmmedi ately 25
est abl i sheeftwaes fEbPﬁiéEF‘F"tﬂth fmstion obdecodingand decosmrassing the coded asdionsers 75.

When t he rs FNe) ' t.he .| nt.arnet. sessi gn, t.he
sessi on %ﬁ%‘éﬁ%ﬁ? enlﬁfclg@%seosn' t%ﬁ%ﬁgﬁmﬁﬁéﬂ%{l y_’ﬁéﬂﬁ? ﬁgﬁcfﬂéﬂg 75 to
be cl osed and/fodesoapressionmnaings 9% itdrposed berwriieie daea BRPICt1 92 A tHe'HHdREssO
avail abl e active browsers 75. As users are connected to the |nternet

t hrough t 196 for dsceding and deqompressing the pededandior compressed| refreshtinfpemitionefors

d . hi. h det er mi.ned .7 ni .g...3, th
the ooc snetfortphticn B TESkuel Y6 ) Enlo o nieboi St s b aafpd s Fig B, e, o
browsers {§miifal proceesds b5 Yidlyde aksdcialsiiiith h bidno® 166 td ﬁ@iﬁ%?iﬂﬁ%ﬁ%é | al ways

be avail abl e when an Internet access request is received froma user.
Pr ef er abl processing:fupttionsiperformest thexebgs al so i ncl udes a user dat abase manager
80A

Preferably, the terminal processor 96 and the memory 100 produce display
information from the extracted information, and the display information is displayed on the
15 display device 56. Preferably, the extracted information includes the screens rendered by the
terminal display manager 88 of the application server 68.
Preferably, and as illustrated in Figs. 1 and 6, the input device 58 for inputting
the commands into the terminal 54 is a computer-style keyboard 58. Accordingly, a user of
the access system 10 can type word commands, E-mail and the like. Also, the keyboard 58
20 preferably includes a mouse device for moving a graphic pointer displayed on the display
device 56. Preferably, the mouse pointer image is rendered by the terminal processor 96 in the
terminal(set top converter) 54 for improved response time. An infrared (IR) transmitter 102 is
'provided for transmitting keystroke signals from the keyboard 58 in the form of an IR
transmission to an IR receiver 104 for receiving the IR transmissions from the keyboard 58
25 and for forwarding signals corresponding to the transmitted keystroke signals to the terminal
processor 96. However, the keyboard 58 may be tethered to the terminal 54 without
departing from the spirit and scope of the present invention.
Alternatively, the keyboard 58 may be replaced with a remote control device
having directional buttons and an execute button. Such remote control devices are of the type
30 typically employed with a terminal 54 in a television distribution system 11 for inputting into
the terminal 54 a selection of one of a plurality of downstream channels 20 for display on thé
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and an associ ated user database 80 for managi ng access system user
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comuni cates with the ISP 60 by way of the router 40 and the CSU DSU 42
associ aheadend server 38 i tgspensh s theraspeativedorwdrded epmmandsd dihe datadmodudator Mt er
40 i s connect. ernface 84 for t,l. ata bet ween
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wel | known"and therefore further description is not necessary.
Mor eov etransmmsmnk 2#) ad dach ofithe data exirattors2oy thezxespective tsrminalsPdtchrtraets tife

interfacing the ISP, 60 to, § he.hea erver 38 may be enpl oyed wi t hout
déaartlﬁp?q%mlﬁffée%ﬂ?wlag?ﬂ‘%ﬁfge% IHBUPR-esent i nvention. Further, one

Preferably, the headend server 38 acting as a centralized processor for each of

-

the plurality of the terminals 54 allows for terminal-to-terminal communications, at least
among the terminals 54 in the television distribution system 11. As should be understood, in
such communication, a message is sent from a first of the terminals 54 to the headend server
20 38 and is then routed by the headend server 38 to a second of the terminals 54, thereby
bypassing the ISP 60. Preferably, the message is an e-mail message or is a message
transmitted during a chat session or some other application that provides peer-to-peer
communications.
As will be discussed further in conjunction with Figs. 7-10F, the transmission
25 of upstream data between the terminal 54 and the communications controller 66 is preferably
implemented using a conventional time division multiple access (TDMA) scheme in which the
data is broken down into packets that are multiplexed into slots in the upstream channels 22.
To implement a TDMA scheme, a synchronization or clocking signal known as a TDMA
framing signal is required to synchronize transmission of the data packets. In the preferred
30 embodiment of the present invention, the TDMA framing signal for each of the upstream

channels 22 is conveniently obtained from the vertical synchronization signal which is present
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I nf or mat i Ltrh formth
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wi |1 i kelsynchronized avitly eashiotheri n a fir st graphlc form(e g. a screen having
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graphi cs fapd te(@nfinunichtiont &sttivllér 656 thk heddend sérPeiCSH RilBlow be described in
greater detail with reference to Figs. 7-10F. Preferably, each upstream channel 22 of the

15 television distribution network 12 is multiplexed into a plurality of upstream slots 108, as
illustrated in Fig. 2B, where the temporal length T of each slot 108 is equal to the temporal
length T of picture field 28, as illustrated in Fig. 2A. Also, a plurality of the upstream
channels 22 is preferably paired with each downstream channel 20. In the preferred
embodiment of the present invention, up to four upstream channels 22 are paired with each

20 downstream channel 20. Also, each terminal 54 on the system 10 is preferably assigﬂed to at
least one of the upstream slots 108 at any one time.

Referring now to Fig. 7, each transmission of downstream data from the
communications controller 66 of the headend server 38 is preferably in the form of at least one
downstream packet 110. As illustrated in Fig. 7, the downstream packet 110 includes a four-

25  byte cyclical redundancy check (CRC) value based on the rest of the downstream packet 110,
where the CRC value is employed to detect any corruption of the data in the packet 110. The
use of CRC values is well-known and, therefore, need not be further described.

The downstream packet 110 also includes four SND bytes (SND A - SND D),
where each SND byte corresponds to an upstream channel 22 associated with the downstream

30 channel 20 on which the downstream packet 110 is being sent. Each SND byte contains a

session ID of a sender (i.e., a terminal 54) that is allowed to transmit upstream data in the next

15



Accordingly, the grapihi cs portion of the information nust be converted by a
graphi cs Rppsmassnr 86 in comunication with the caching erRgTesSIsa8485he
operation of a graphics processor in converting graphic data fromone form

to another is ] -known and negd not be 20 further described here. The
| nf or AR Ha 1980t thsroaespanding Wsieun chapnelp?. (Foree i the SNDE bte i nal

di spl ay paRRGIEE ofY: feﬁ%ﬂeﬁﬁhnséﬁﬁgﬁﬁﬁk Qéésioﬂilﬁpi'%g{@@%ﬁrin ﬁﬁr#eﬁ desi gned

to mnimze the acfual anount of 1 nformation that nu e trans ed to
t he ter mpsta¢anbdlot KiScmy thie mpétyeam ¢hanrsel P2 ¢iae cavéspohdsto Bh Preferablypifla di spl ay

manager 88, render screens at the 25 application server ,68 for display
at the d’ﬁﬁ%‘%\@!g&%ﬁ% mﬁms ,zem,émeﬁmagms pwed to transmitinghenex8s r et ai n
i nformat j CiNol gt [ ' t he appropriate
ter% nalaogrg,s&g‘%%‘gtﬁ‘]ﬁ%gﬁéelmt errsmﬁir%a Xﬂﬁg’pt{agf/ﬂr?aiﬁ%gée@?g?gﬁ?r ansmt only the

i nformati on neces sk dbamétedafreatk &10iakohad fovr a&lﬁio@ﬂéﬂ%ﬁ@t (ACK ACATK
changed. The process of rendering screens for displag y a screen renderer

or the IPXeytesswhete eaghdkK biteicorsesgondsito 3n upstraamesh 22 iassogiatedrwith the

As shoul d ot i t]] | h.inf tj t
Moduce 1dh B R AT or VRRE el de b il LT hee Bt Ao gdBed ot
t er m nalynddrstdddPesch ACK P%ﬂa is sent fn @lﬁo}is@tostﬁﬁ kdccEdapi) ijbeip‘? oguﬁﬁfeﬁﬁrﬂaiason a

necessary. Preferably, e termnal 54 is programed to erat e based on
sud® r efrespehtivenipsiraamn channel22cin tleef previous wistreamitslod 108.r Breferably; eachiACK bytespl ay

For war AP HESSSSA A PE i HERIEOR PBhREy s check By Sileptis WERBSLUE ¢ op
communi caLhifudBRALE e Gfstreai fackdt HWing 3RkAbvi8dded washn vBifor an odd number.
The downstream packet 110 also has a two-byte packet serial number,
followed by a multi-byte payload. Referring now to Fig. 8A, it is illustrated that a
15 downstream data payload 112 includes a one-byte payload session ID for identifying the
session ID of the intended receiving terminal 54 for the payload, a two-byte length indicator,
and the contents of the data being sent in the packet. As should be understood, although all
terminals 54 on the downstream channel 20 will receive all downstream packets 110, a
particular terminal 54 will ignore the contents of the data being sent in the packet 110 unless
20 the data payload 112 has a payload session ID corresponding to the session ID of the terminal
54.
Preferably, a downstream packet 110 periodically has a housekeeping payload
114 rather than a data payload 112, as illustrated in Fig. 8B. As illustrated, the housekeeping
payload 114 includes four channel bytes, each channel byte identifying a respective one of the
25 four upstream channels 22 associated with the downstream channel 20 on which the
downstream packet 110 is being sent. Accordingly, if a terminal 54 wishes to initiate a session
on the access system 10, the terminal 54 must listen on the downstream channel 20 for a
housekeeping packet 114, and upon receipt of such housekeeping packet can determine what -
upstream channels 22 are associated with the downstream channel 20. The terminal 54 can

30 then send a session request on one of the associated upstream channels 22.
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conmuni cat i ong BMAYe30l | er 66 recei ves the forwarded i nformati PAOT/ASB/ISASSt ur n
forwards such information to a data nodul at or 90. The dat a nmodul at or 90 can
be, for exanple, a vertical blanking int vaI (VI nserter, or a

hori zontal bl anki ng HfEaRfequsss wes feesntiy made, andiactpd MpRschY the spmmpyications

w t hout ang

the data m) at o?%xg%]ﬂ?‘g%&gggdﬁ gB? %rl fi%%ﬁﬂ%g{\%ﬁgﬁﬂggﬁq@(’: %ieﬁnr%\ﬁ(ng?%mane
nmodul at or &fknbwleﬂgmeﬁtsl(hABI@) H) particulars thethotsekdepiig péylmrtllﬂﬂélu@efs atch{é-byte
forwarded i nformation fromthe comruni cati ons controller 66 in th

t el evi si oninlicates of theingmbep of bACKscfollowpd by each IAGKs Asdlustrated each I’AL‘KEac h
dat dul a 90 t d t f bet th ble 15
hoadend. coRPaFs &po% B0 Koo iine B i Bt i nuGiben5ssOriated vy 4 Geucsting
downst r eamep@inil ST ghleItd St D ha¥ h&ﬁﬁﬁés%@ Edtin gfiemﬁ'x: %tﬁ%ﬂ[ehs‘égsuﬁlnd

RF conbi ner 50 in accordance wth techni ques a tens novvn ose

skill ed i natwe-bgtetdowstream alvumelinditstor inyhohﬁwgtheslanlst@chm Chanfi€l 20rthe requesting
di fferent data d;il a] on schene and. t echni ques may be enpl ogyed wi thout

departing } ben%bytﬁmstfﬂaes@mnq indigaterandicating the
Referring e&&cﬁ%\ﬂlel? eggﬂh @4%81;]?1)&?? #gﬁmgan RF tuner 94 and a

downst r eam rac re p M8 RF tuner 94 is pr eset

to tupe in and denodkbmmgmwtowgwrmsﬁamq}oﬁﬁl&&%ﬂﬂ5‘4h§sén%h€&b%‘ﬂi‘

transm ssion 24 with the inserted |nformat|on and the data extractor 92
extracts t pian upstreaa packe ddbit Aalllhptmedmash apsttdam paﬂkeir k16dnéludesrarabyte ICRG om

Horour ar ot aé ifh gagh AoyhetfeafRERALLI, o Badrbyte fasnlifer Shichbed the SrssieniBn |
‘then forwag eaemettammhaaa%ﬁ tﬂﬁxct@fggdéﬁ@an &Bé‘ﬁg&&% cﬁé%tnb%ugan

rate of each™lank line in a VBI |s out um n

of each VBevearcr aarodd packet nymber aame-dayte dayskength illiaatort indicaingfthe Ieﬁgth of a

enbogl ment “i* {)he pr esent inventlon a 100K equi val ent baud rate is
achi dved uBMfth YR apSpEgam payload in the packet 116, and the payload. Asillustrated in Fig. 10A,

the upstream payload has a structure 118 that includes a two-byte length indicator and the

contents of the payload. Figs. 10B-10F are examples of the contents of various upstream
payloads.
As illustrated in Fig. 10B, a session or log-in request 120 from a terminal 54

20 | includes a one-byte indicator signifying that the upstream packet 116 is a log-in request 120
and the unique box ID of the requesting terminal 54. As illustrated in Fig. 10C, an upstream
acknowledge payload 122 includes a one-byte indicator signifying that the upstream packet
116 is an upstream acknowledge 122, a two-byte serial number of the downstream packet 110
that is being acknowledged, and a one-byte acknowledge (ACK) indicator.

25 " On occasion, an expected downstream data packet 110 is not received, or else
is received with a corruption or error. Accordingly, and as illustrated in Fig. 10D, an
upstream packet 116 may have an upstream re-send request payload 124 which includes a
one-byte indicator signifying that the upstream packet 116 is an resend request 124, and a
two-byte serial number of the downstream packet 110 that must be re-sent.

30 If the data being sent upstream by the terminal 54 is a keystroke from a
computer-style keyboard 58 or other input device 58, then the upstream packet 116 has an
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30 insertion technique for the information transfer. For even greater

data rat g5, &,E odf I be 12 under st ood that the infornatpopusssasassal so be
interspersea 4nroughout the video and audio streans. Preferably, the :
inserted informati on sent downstream fromthe cabl e headend equi pnent 36 is

Eoded ?pstﬁmheym?lasmmaﬂywrfiﬂmmed@ Fij. :lpanhlghanes .Bﬂnu?j(]tag well- 5
nown teghni ques. o pinjmze transmssion tinme. Prefer Y, e pyocessor
06 i nc o mitmghat ewwwﬁiwmﬁw wfoaéigemgw-bm

deconphy ' ﬁ%@ | '
Al ter nalft%?%‘[e"ﬁkg ,caﬁé&?gfo%l na erm?g%g{rgi%%ﬂg%?iﬁ%‘bﬁcﬁ%ﬁ;thcfecorrpr essi on
nmodul e k3Pstroke codomehidesinfurmatiohen ohethercax CTRIJALT/SHIBT kel Ixbepipgressed st 96 f or

decodi ng and deconpressi ng the coded and/ or conpressed refresh information
bef or e thetime akgy i StMEkr nati on is presented to the terminal processor 96. As

remory 100 to f adhy ftapiedErb bR, e bR EEEEbr Rty BENERR B RbR R 1"
t her ebymoseaike dedate] and ARuEEMBVEIRntPi0 &Pt &F the Perinthl 54 GndBiEHcYesd QGktéth oduce
di splay information fromthe extracted information, and the display

i nf or mek0i asrcomamadils pAcgozdingly, anhupstrsam packst 3 pé mgy ibshide apSecanPmeniser abl y, t he
extracted informgatign nel udes the,scre endered by the, ferm.nal,displa
managersaist it 12K e UfiSied i P 0t Deondts povkmembiatorpetih 12 ed | o’
Fi@s. ln@iMbsQ onbltfted iidhtof' S af @k ug&fEdHﬂdaﬁett % iS P B Mol dth&y t he

termnal 54 is ah)?‘orrputer-sgylie eyboard 58. "Accor mg?y, a user of the

access paybad 128G eerbyte mouseestrbke aote adeio-ytemiohsedXidodbidindte, land aAlvechytd he
keyboard 58
ey oarmouse, Y-coordinate. As should be understood, the one-byte mouse-stroke code includes

information on whether a SHIFT/CTRL/ALT key is being pressed, and left, middle, and right

mouse button information.

15 As one skilled in the art will readily appreciate, the particular structures of the
downstream and upstream packets 110, 116 may be changed without departing from the spirit
and scope of the present invention. For example, if only three upstream channels 22 are
assigned to a downstream channel 20, only three SND and three ACK bytes are necessary in
the downstream packet 110 (Fig. 7). Similarly, fields in the packets 110, 116 may be added,

20 deleted, or changed in terms of structure or size.

With the access system 10 as described above, a terminal 54 requests a session
in the following manner. Preliminarily, the terminal 54 is tuned-in to a downstream channel 20
on which downstream packets 110 are being sent, and listens for a housekeeping packet 114
(as illustrated in Fig. 8B) to determine which upstream channels 22 are associated with the

25 downstream channel 20. A random one of the upstream channels 22 is selected, and a log-in
request 120 (Fig. 10B) is sent in an upstream slot 108 that has not been preassigned by a
respective SND byte (as illustrated in Fig. 7). If a log-in acknowledge (LACK) (Fig. 8B), is
subsequently received within a pre-determined number of time periods T (corresponding to
the length of a picture field 28 (Fig. 2A) and to the length of an upstream slot (Fig. 2B)), the

30 session request is successful. Ifnot, a new random downstream and upstream channel 20, 22

may be tried.
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for inproved responfietheiundikelyevenn flrattveol terinitalst Fosendra tsessionT®Guestinthe samie d
for transmtting, keystroke sigpal,s fromjhe keyboard 58, ] he form of an
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transr ¢t S0 S wifceve a LARIE PRl BBl S0 Beh ol SRAR dulibe
keyboard titheriay attempstaecod dessioieqhest.nTheproedssiis teépeated datildboth pegsibnom t he
spirit and scope of the present invention. Alternatively, the keyboard 58
may Be repequesss agihandiad by the eomaawnieagionsieanttaller6&i ng di recti onal buttons and

RHSFGANC Bt e LS S R ST R,
11 for | n?éi'&%daﬁ‘%a1t£‘fdi‘ atdifvilsREdth Paékeﬂh@thi@h&q;eb@gd&ésse@ﬁ; e ternithalsalihty of

downst ream channels 20 for display on the 13 | spl ay devi ce 56.
Regar dl es sespongette tieocommanst. Rraferablyyeachareceiiesd dovusinaata pgaket 130 ssheckedite

oo of -t hacispiinedEthe Brkeh baral Busbet It Gatect | KPP BRe R T BB 2
Int acgﬁﬁggﬁ ¢4 gﬁg.g@ﬁ)hgs& %fitﬁrtﬁfﬁazcggp&ﬁhfﬁﬁﬁbei%f%%d? @Ea%ghﬁsgagem

t he hea erv I'S a centra processor for ea

pl ural i ty sedcebdfillyl receivedial Prefefably)\cinechredileidl server B8 intpxprete are-sendaeqmesst 624 axy
receive a plurality of inputted commands from g 1pI urality of the termnals
54 on one requesigogesend the papket A 20 havingtheae-sendsegal numbenand evesy packst hEQ se9f k

12, and t%er}eff%rrward the respective received commands to the headend server
38. afier.

If a re-send request 124 is sent multiple times without result, or if a
15 downstream packet 110 has not been received by the terminal 54 in a predetermined period of
time, the terminal 54 can attempt a re-connect. Preferably, in a re-connect attempt, the
terminal makes a session request 120 on a new downstream and upstream channel 20, 22.

As was discussed above, each downstream packet 110 and upstream packet

116 is quickly acknowledged (ACKed) by the packet recipient, as illustrated in Figs. 7 and

20 10C. As should be understood, such quick ACKs are necessary to address the problefn of
noise (as was discussed above) and to provide real-time access to the ISP 60. Preferably, a
packet sender waits for up to two upstream slots 108 or picture fields 28 to receive an ACK
from a packet recipient. If an ACK is not received in this time by a terminal 54, the terminal
54 preferably re-sends the upstream packet 116 for which acknowledgment is sought. If a

25 terminal 54 is forced to re-send data a predetermined number of times, a re-connect attempt is
preferably made on new downstream and upstream channels 20, 22.

It is preferable that the following method be employed to send commands and
receive information in the access system 10 as described above. In the method, and referring
now to Fig. 11, first data is input for the headend server 38 into one of t_he terminals 54 (step

30 S1101), and is transmitted from the terminal 54 on an upstream channel 22 of the distribution
network 12 (step $1102). The transmitted first data is then received on the upstream channel
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As shoul d now be understood, the headend server 38 transmts conmmands based
on the 10 wo9omagsscti ve forwarded commands to the | SP 60, RCI/USKY/1848P 60
transmts the information to the headend server 38 in response to the
respecti The data podul ator 90 recei ves .infornmation

d.
based onﬁﬂt&e e °¥C}?é‘m°'t$}’an Jfiat cemumunications cptrolier §f.of the headend sarverdger 38

and i nse I | east -
ohe of ¢ 1aeh; SPOSE 3l &6k Ak RIS Bhent PRCKTEtE Teheti HrilHabi 3l vl el
inther ﬂsﬂmadandsenver 318 omb doﬁaﬂstﬁaaht chahsel R0 of fife dlmblﬂmmbtwmfk 12(s21048d

sequent i orti,on formgtion. Preferably headend server 3 8
acting az{‘ P’ %Ef first 4 ’(§ geeiyed;onthe downstreari %meiﬂ therdistyibution

t er mi nal | east anong
the t or mﬁﬁi@s‘%%ﬁﬁfﬁ* 1404 1R & lfle SRR b ﬁ%ﬁ@l‘%gw Buld be
under st osutcessfully wedeived rPreferably; the ,ﬁrst ACK fexgeeived thaht terminil 84 Hithinlaboht t he
termnals 54, to the headend server 20 38 and is then routed by the

headend §%? pishurgfelds 28 oxupstieametots A8 (i nal s 54, thereby bypassing the

| SP 60. Preferably Is n mai | S48 of age
transnitted duri ngm&gﬁ%ﬁés@%gﬁ'grﬁg&‘ggﬁg oo daya &%"‘E%F’P@Watf% rovi des
peer - t 0- peBMuBICAHGHS icERtiollR 66 of\theHehdendSeflier 38'6% 8 Wovbtrddd cHaind20iof/Ed | ON
with Figs, 7-1 OF, the transm ssion 25 of upstream data between the

t et nal distribytien pefwogle k2 (sterc 81 106) andismeceiied by tmtetmlnph‘df @130T)y Inmspensent ed

e dat a TSt A T n etttk Bt sboeil SE0RA e e SHREERRR Ftael n 1 e

upst r eanpg paflizalistrikision Hetwsrk! 128 S 108V
cl ocki ng si gnal k?lomz?nas a TDVA fram ng Slgﬁgﬁiﬁzm?gﬁﬁébﬁgg%@gégsrh%& oni ze

transmi s by ghe hsadendeservar 38 (rterk®119) taintlivateshasiihe seedndidata was sudvessfutignt of t he
pr esent mvenéh g}wt he fram ng signal for each of the upstream
channel s™¢3VFE P y obtained fromthe vertical synchronization

sigpal which is prageRduld fe understood, and as was previously described, each transmitting

step on a downstream channel 20 in the real-time acknowledgment method described above
includes the step of inserting sequential portions of information (i.e. the second data or the
first ACK) into the blank intervals 32 of sequential picture fields 28 of at least one of the
television transmissions 24 and each of the receiving steps on a downstream channel 20

20 includes the step of extracting the inserted sequential portions of the information from the
blank intervals 32 of the sequential picture fields 28 of the television transmissions 24.

In summary, the present invention comprises a new and useful access system
and method for accessing information from a remote information source. The access system is
particularly useful since it takes advantage of an already-existing networked distribution

25 system, since a user of the access system need not invest substantial resources in personal
computers, modems and the like, since a user need not be technically sophisticated, and since a
user need not tie up a telephone line to obtain such information. Moreover, the equivalent
baud rate of such an access system is significantly higher than that available from a
conventional 28.8K baud rate telephone modem.

30 It will be appreciated by those skilled in the art that changes could be made to
the embodiment described above without departing from the broad inventive concepts thereof.
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in the telgyigsiRBs Signals on the downstream channels 20. Thregyusobesdser ni nal
\géw . .
processor is preferably programred for detecting the vertical

synchroni zation signal in the downstream data received fromthe data

ext r act dfor 2ample,t4nd hde sloehdy peemmentionsd previaistyn althnigh ¢heoprefeared egbodinzent ng a

TDMA framing signal, that is.fed to t streamitransatter 106. The TDVA 5
£ r ami ng QYoo s imwlement by Ssering, ntomlion from thegSPaD aregther torpation
Ket LS ¢
Phat t hoRicB D the CertiB blaBill WAL o ondbnriol AR ISR donflFitsBollBBY” &,
t he tr anmdetstoadthit4hennivedtionrcpuld alssbe iniplenspnted Gyhusinppareall digital eacodidpannel 22.

Use_ of the vertical_synchronizatjon signal .in this nmanner, to generate the
ups? rearfpmmwhawmﬁ@&bm exelweieet}ya lﬁil,ﬁhl"élé{;@ ARprReiatgd that gpgesonale a

separate in . i - . .

transm s°§§@g‘g%f?§‘%h%ﬁge{t§¢%q§g %éﬁgmw °§’§°@§§§?#“§§?§£°§%ﬂ%°%§@ﬁ%@her .
The trangi@ig Elefl.@irﬁfanﬂ RédpeTFih séi@m&ﬁticﬁ@fﬂtﬂlaﬂxﬁh&?hlﬂﬂﬁ@htt &quunal 54
and the conmuni Cations controller 66 of the headend server w || now be
descr i beunbodingent gmploys attelevision distribution system,ithe fregent ieation cartef er abl y, each
upstream channe | evi sion di gtributjaqn twork 12 is

o|. 22 of the 1 .t
| o delparted vsng v aetvarRed digtsBution, Stsm, Suckidns Tadie Wippdraring netivork, i .

2BypWher I 0. 1ok k: by s t enpor al

| engt h ﬁ&%p%t{é“tsﬁﬂr?g@ilé sgﬁg%&og»g {nofel®, Sathisiieat fon § 19 hﬁ@g?@g‘em urality
of the uypsticwarentdiodinmemk distldssdbup isihtenddd to qoaer mddificitions adthirdihenpiiit eedn
channel 20. In_ the preferred enbodinent of the present invention, up to
four upstcepent e presentdnvention as defined §y the appended - downst ream channel
20. Al so, each terminal 54 on the system 10 is preferably assigned to at

| east one of the upstream slots 108 at any one tine.
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Referring nowto Fig. 7, each transm ssion of downstreamdata fromthe
communi cawswi4esnt rol | er 66 of the headend server 38 is PRGE/ESBB4PSin the
formof at.l|east one downstream packet 110. As illustrated in Fig. 7, the

downstream packet 110 includes a foup: .2 byt eimnﬁﬂﬂul‘lﬂnt"mcy
check (CRC) val ue based on the rest e downstr ere the
CRC value is enployed to detect any corruption of tHe dath ith the "packet
110. The use of CRC values is well-known and, therefore, need not be

further descri bedl. Anaccksssystene fonpponiding intéractiviesiocdss td andinforfnation Syt es
(SND A ;, SND D), ere. each, SND byte corresponds to an upstream channel 22
associ aftgep '%#“E’ﬁﬁ(%?ﬁ?@{‘ﬁﬂeam’ COmPEi&nel 20 on which the downstream
packet 110 is bei gﬁ% gmﬁ}Pi&ﬁi&W' ' . sender
(i.e., atermnal Egﬁ) t bélttﬁlﬁg al lowed t trangﬁﬁgﬁ?g};{r}nﬂﬂ&g{)g{l n %Ee next
155  upmsis; #pharalityof dddéhstrbarh khammels conyrotedibetveep shid metwork deadend 28d s4idr

exanple, if the SND B byte has a value of '"1', then the termnal 54
assi gnetfrimal endscandip plusality ofmpstreannchennels connpeted, hetiveery said aetwwosk beadend on

t he ups Hgﬂ 2 that corresponds to 'B'. Preferably, if a
particu%’g‘f&% y?lg %’s a value of zero, any termnal 54 is allowed to

transmt in the ngkia phurality of GfafiERORCoNEECIHAS biakh o Yorrt§fondinglonexanpl e, to
request a new session. Each downstream packet 110 al so has four

acknow &g tarminal exds, far trapgopittivg dopameands threugh saidotpsiacim phanaels b said petdzk t 0 an
t | 22 i at i t.h. t.h t h | 20, 4 ich th
coiho - BeaHeR Piestine 315 g Htpnt aid iniGnaBi) s, ach ahu g BELARAGR byt o

s sent jqehifi GRBR Bk {aentlxgﬁ% MCARITMY térBfifal lenihs MRS onRRMII M@ on a 10
respective upstream channel' 22 in the previous upstream sl ot 108.

Preferably, each &M sesverinterfaced between said network headend and said information

source, said server having an Internet Protocol address assigned thereto for facilitating
communication with said information source; and including means for sending an information
15 request to said information source in response to a command from one of said terminals,
receiving said requested information from said information source, identifying from said
identification code, the one of said terminals which sent said command, and downloading said
requested information through said network headend and one of said downstream channels to

said one of said terminals.

20 2. The system of claim 1, wherein said server further includes:.
1) a plurality of browser applications for concurrent use by a
corresponding number of said terminals;
2) means for maintaining a number of said browser applications in an
active state, wherein said number exceeds the number of said browser applications currently
25 being used by said terminals; and
3) means for connecting one of said terminals to one of said active

browsers when an access command is received by said server from said one of said terminals.
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I ncl udes th‘e, %ﬁﬁ gn ID) of the transmtting term nal 54 andeGr/usssaB4ssi t
I ndi cating wﬁ) ther the serial nunber of the upstream packet being
acknow edged was an even or an_odd nunber. The downstream packet 110 al so

has a two-byte pacidtThe W?ﬁﬂm wh&r%m@mw%forrma aipipg Sughey| oad.

Referring now to Fi | dat a
payl oad %’f’f‘ﬂrﬁ ‘Hﬁ%‘g ﬂ'élh 3“% \y, d&égﬂl?li’%%tc}% ﬂrﬁwseroaé)gg W@h gﬂ{p he

sessi on | bk iRt dt %ﬁﬂmﬁﬂ%bwsmppmaﬁbﬁwhéﬂsai@ﬁumm oP dilable active

t wo- byt e ngt I ndicdator, and the contents of the data being sent in the
packet . Asrowbmdpﬂhdaaonmdimpsbeiow,a predétemmjhedaiimbiesr i nal s 54 on the
downstream channel 20 will receive all downstream packets 110, a particular
termnal 54 wll ignore the contents of the data being sent in the packet

110 ynlese 20 the S50 oAy boAR! 30 Sl Y6kt ARIROeBhe dvision

corresponding to the Ses ’he term na r abl

downst r eaﬂxﬁﬁl@k@d vﬁﬁpddiﬁfdr%ﬂid%bﬂrdadﬁ alianﬂelb being igefedgs mkét@ &ﬂsaidlﬁlpstx@hher
than a data payl oad 112, as illustrated in Fig. 8B. illustrated, the
housekeepchagnglaay| oad 114 includes four channel bytes, each channel byte
I dentifying a respective one of the 25 four upstream channels 22
associated with the downstream channel 20 on which the downstream packet
110 is being sent.

Se0si on on the aceens THb Syshih Yol & WEAEHARN dsdmMr i Shanfiels Brky £l Hisfon

downst r eaﬁigﬁdl@ﬂmkaiaﬁlefwmrkdlebdmﬂebw&ﬂgmjs jnelnlimg am;cahmichrpnnammmgm anfl
such housekeepi ng packet can deter, at upstream chlannel s 22 are,
assddi at emeghsiane provided fpremplaying sai NE‘I“"%“#W%SF%P 19 gepgatepraming ho

send a sesgnaqrtlo cﬁ?augfﬁaﬂ’ﬂpé?ﬂﬁmoéhaﬁﬂk‘fs associ at ed upstream channel s 22. 16

-1

6. The system of claim 1, wherein said distribution network comprises a
television distribution network, said information source comprises the Intemet, and said server

is interfaced to an Internet Service Provider.

15 7. The system of claim 6, wherein said television distribution network further

comprises a cable television distribution network.

8. An access system for providing interactive access to an information source
through a networked distribution system comprising:

a) a distribution network including a network headend, a plurality of terminal

20 ends, a plurality of downstream channels connected between said network headend and said

terminal ends, and a plurality of upstream channels connected between said network headend
and said terminal ends;

b) a plurality of transmitters connected, one each, to corresponding ones of
said terminal ends, for transmitting commands through said upstream channels to said network

* [ L M S *

25 headend requesting information from said information source; and
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| f session requests were recently nmade and acted upon by the communi cati ons
controller shousekeepi ng payl oad 114 al so includes a paaVises/18a8s
sessi on reques% ?ﬁog i n) acknow edgnments (LACKs). In particular, the
housekeepi ng payl oad 114 includes a one-byte indicator of the nunber of
LACKs, followed by ®)as bervexdnterfaced|bietwaen said detvenk heads@l agd said informiatides a

" box ID correspondin 0..a unique termnal |D nunber associated with a
request i NP Fﬁp(ﬁgﬁrvg cludifgie byte session ID that identifies the
requesting termnal 54 d s Pafarnye channel
I ndi cat or indicating the%ggns%]?ggfnﬁ??gnn Pﬁczagmit?%@trcgﬁuest?é\%qﬁg m nal 54
shoul d t uemrdsportding mmsbes obsaid teymimalspst r eam channel indi cator i nd| cating the
upstream channel 22 the ter mn 54, shqul d be, broadcasting o
Refefring now to Fig. 9, 2upstnsdgningintaining apumher of é%bﬁwsesappl@agmmﬂm t he

form of ap, Q%ﬁ ee%ﬁ{:éﬁftimﬁﬁ&re ehéﬁ!%h@o&e&saﬁ%%w&'& gﬁﬁ‘c? RPGKRhey 16

I ncl udes a asw eac wnstream pack a one-byte

|dent|f|ebemf|ugehbp@ﬁdttman@n | D assigned to the term nal 54 and a check
bit indicating whether the upstream packet 110 has an _even or an odd packet

nunber, a one-byte data $)engmfone¢mmg ommf@witwgmal@t0|tm¢gxfﬁalé1acta'el5

T by G NRES ARl 1 BARKS by LA s nh L RSN 0Pk Bt

i ncludes a two-byte |l ength indicator and the contents of the payload. Figs.
10B- 10F are exanples of the contents ofvarious upstream payl oads. As
il ludtrated in Fig. 9108 sytesmof¢laim & wherain said meapsfor mpintniting further er ni nal 54

20 | ud di h Kk 116
s a 1 og- TG e ot map et Riember s BR s o Pen ARG R e
54. As il lddpid el fiivhting d(ﬂmoia%roﬁger%ﬁﬁdaﬁﬁﬁ When QY BASRr BRXAMle AdRre

I ncl udes a one-byte indicator signifying that the upstream packet 116 is an
upst r eam hrsrrsevdpplications dropa belaw- dgredetermmined nambeber of t he downstream packet
110 that is being acknow edged, and a one-byte acknow edge (ACK) i ndicator.

10. The system of claim 8, wherein said upstream channels are time division
15 multiplexed, with data for said upstream channels being inserted as packets in said upstream

channels,

11. The system of claim 10, wherein said downstream channels carry television
signals from said network headend, said signals including a vertical synchronization signal; and
means are provided for employing said vertical synchronization signal to generate a framing

20 signal for data on said upstream channels.

12. The system of claim 8, wherein said distribution network comprises a
television distribution network, said information source comprises the Internet, and said server

is interfaced to an Intemet Service Provider.

13. The system of claim 12, wherein said television distribution network

A

25 further comprises a cable television distribution network.
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25 wo 99/14953 On occasion, an expected downstream dat aPERURYNIE48E0 i s
not received, or else is received with a corruption or error. Accordingly,
and as illustrated in Fig. 10D, an upstream packet 116 may have an upstream
re-send request paylléadniaegessisystemiforraviding ntergstiveacsessiaian snformatiog sprsee ng

that the st ream packet. 116.1 S . request 124, and a two-byte
serial nu 8‘?513.0? %%WP%%@%@&%{ g.that nmust be re-sent. 30

I'f the data being sgyta tdR¢ision AiktAibutioldetvrsrkinihdifyla hetwdrkByadendigrl 4 rom a
conput er-styl e keyboard 58 or other input device 58, then the upstream

packet 11@lmalisy efitetmiinal endgist r eam keystroke payl oad 126, as illustrated in
Fig. 10E, which includes a..one:pyte indicatqr signifyi t hat, t he upstream
packet 116 is a keyiéJ rM%%Mﬁm%QSP%ﬁWi’e%u ISPIBI%R'&QJEe. As
shoul d be nulRa 3h@ G rdrhidal EndsQyirirbing e slfbR i datderhdif Hefteal Oke

code inclu ormati on on whether a RL/ ALT/ FT key 1s being pressed
at 5 ishid télevisiomsigayls eachdncludikg a Mertidalsynchsenization signals| y, t he i nput

devi ce 58 preferably_includes nouse or use- i devi ce,, and us
novements are i nput @@RIH@ﬂYYe?fﬁ%Pﬁﬁ?anSﬁha&H sf’?@e%gggg”@i}ﬁléﬁf‘wrgg‘ea‘ﬁnd
conmands. ' n : el use
roveren; 1 SRS sod i€ SRR ARt velb P aiy it RGN ART BRI
i nf orgmat i @fiothes add i ncludes a one-byte indicator signifying that the

upstream packet 116 i s a nouse novenent payload_ 128, a one-byte
nouse- st roke code, dl)tmeansferemploving seid yertigal symchronization signal to\generateiAs

Y-coordi nagte.. As shaul d be under st ood one- byt e nouse-stroke code
i ncl udes fﬁ%%ﬂ&?’g%‘oﬁ‘mwgw%‘e%ﬁ%L/ ALT key is being pressed, and
left, mddle, and right

15. A method for providing interactive access to an information source
through a television distribution system comprising the steps of:

15 a) providing a television distribution network including a network headend, a
plurality of terminal ends, a plurality of downstream channels connected between said network
headend and said terminal ends, and a plurality of upstream channels connected between said
network headend and said terminal ends;

b) providing a plurality of transmitters connected, one each, to corresponding

.20 ones of said terminal ends;

c) providing a server interfaced between said network headend and said
information source, said server having an Internet Protocol address assigned thereto for
facilitating communication with said information source;

d) transmitting a command from one of said terminals through one of said

25 upstream channels to said network headend, said command requesting information from said
information source and including an identification code identifying the one of said terminals
sending the command;

e) forwarding said command to said server;

f) sending an information request from said server to said information source

* c L M S *

30 in response to said command;
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nouse button information. 15 As one skilled in the art wll
readily ap&(ﬁ&d/l‘%&? the particular structures of the downstpEEUSINsUss _
upstream packet's 110, 11 6 may be changed w thout departing fromthe spirit

and scope of the present invention. For exanple, if only three upstream
channel s 22 are asg) gnmﬁnstequemm&mwélmfgummsymweéméwamd

Sim Tarly, Fiorde Ph AR upde et OTRATA B od Sy s

changed isgdlcmfn® andt ructure or size. Wth the access system 10 as
described above, a terninal 54 requests a session in the follow ng manner.
Prelinminarily, “t hei) domhahgwdsemﬂe@mfmomﬁemmh%wd 20 on

downst r kefs 1 nt nd.Lis or _a housekeeplng
packgt 1 P& E%F?qoeﬁéf‘? ?’é%“]toﬁqﬁlff %@nfﬁan&slﬁivﬁﬁl 8“?/\?#??# P&am channel s
22 are associated with the 25 downstream channel 20. A random one of
the upstream channels 22 is selected, and a | og-in request 120 (Fig. 10B)

is sent in an upst riéarfhenmthddar daimt 14) fimtheo corbprisingthe steps ghied by a

tive SND byt |lustrated in Fig. 7 | owl edge
(CACK) (Fro. BB) b camasaiicanicy @%&Wé?plw%w of tafegef Bhe? PR e

of tinme &ﬂ"{sktgn f picture field 28 (Fig.
2A) and t%ﬁ%ﬁ% gsr?gtﬁﬁ{ t?ﬁ’gﬁ up ream s ‘?E %I aﬁ , the 30 sessi on
request is SUCCGSSf]sl)lconhéctiilgtsaldamaeﬁ/smdimimmalkammbloﬁsaid activelbpewsezam channel
20, 22 may be tried. 18 In the uplikely event_that, two nal s 54 send
a sd8si orﬁPPb%ﬂ!ié%& when %%CWWS%"E@MX P%ifl seryer from gaid opg g F*E@f

controller 66 will receive collided data and neither

17. The method of claim 16, further comprising the steps of.

1) causing said server to monitor the number of said available active browsers

not currently connected to one of said terminals; and

m) causing said server to activate additional browser applications when the

15 number of active browser applications drops below a predetermined number.

18. The method of claim 15, wherein said step of transmitting a command
from one of said terminals through one of said upstream channels to said network headend
further comprises:

1) forming said command as at least one data packet; and
20 2) inserting said at least one data packet in at least one corresponding

slot in said upstream channel.

19. The method of claim 18, further comprising the step of:
3) employing a vertical synchronization signal in a television signal

transmitted through one of said downstream channels as a framing signal for transmitting said

LU

25 at least one packet to said network headend.
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termnal 54 w |l ceive a LACK Preferably, each term nal 5gctiusss/isassts a
random armumo%?f“zf’ﬁ%rre and attenpts a second session request. The process is
repeated until both session 5 requests are handl ed by the

communi cati ons cont 20l The nfgthod@fchith d§gwherein, saitlsiepadfi provitling a distributédn 54

| ssues an upstream command, the,_ term nal, its for a dqQwnstream packet 110
that has Beterk fthes cUEPHSSS PrAvIding MW%%EB%W@‘ gn ﬁ’é‘& nd.

The. oo keradiiE bR FRIG ko0 B AR SRR sad hedmafidfr SE e KAMRFLERAUAS | 1
are- 10 sendﬁ%ﬂﬁ ihfomasdn reqdest Fofh sakdelver So ae Riteroet Servioe Pradder] amder i al

nunber of the’last packet that was successfully received. Preferably, the
headdnd sé&owardifBsaidregnest dtog said IteraetServige Baavidep 20 the Intereuest to re- send
t he packet 110 having the re-send serial nunber and every packet 110 sent
thereafter. If a re-send request 124 is sent nultiple tinmes without result,

or if als dom%grggg%&&%i@ﬁh%hﬁﬁ?ﬁfﬂgﬁﬁggﬁﬂx teldfidnS" M nal

54 in a predeterm ne tine, the termna tenpt a

r e- connec distriutibf hatwork firthe? comprisespesvidiag b eallt telévidon disnibntion nethesk.a
session request 120 on a new downstream and upstream channel 20, 22. As was
di scussed above, each downstream packet 110 and upstream packet 116 is

Bloe. 7 ana 20 - o P3c A ARt oG Ehack e B Bt bBtGES '
necessary h,Qushld tQedsibl GisRibafbs §stim Oéthsrsin, e?g%PSGESCUSSEd above) and to

provide real -Tinme access to the ISP 60.” Pre y, a packet sender waits
for Up to two upstr edrpreviding ateRvision glisttibntion mebhark ikduding a setmwork headend

e m nal Sk (graRah mdsca PRraR phimyenE cha et bRy erk
o SISOl G L iy o it Soschd Gt 4
pr ef er abl yhetiasik hendend\and said sérmdealesdyl upst r eam channel s 20, 22.
b) providing a plurality of transmitters connected, one each, to corresponding
15 ones of said terminal ends;
c) providing a server interfaced between said network headend and said
information source, said server controlling activation of a plurality of browser applications;
d) causing said server to activate a plurality of said browser applicatioils;
e) transmitting a command from one of said terminals through one of said
20 upstream channels to said network headend, said command requesting information from said
information source;
f) forwarding said command to said server;
g) connecting said one of said terminals to one of said active browser
applications, and sending an information request from said server to said information source in
25 response to said command;
h) sending requested information from said information source to said server;
and
i) downloading said requested information from said server through said

network headend in one of said downstream channels to said one of said terminals.
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It is preferable that the foll ow ng nmethod be enpl oyed to send conmands and
receive information in the access system 10 as described akpqfssob/igabe

met hod, anWQ¥f18958i ng now to Fig. 11, first data is input for the headend
server 38 into one of the termnals 54 (step 30 S1101), and is

transnitted from th® TR fietol oBélain 22 TutthércoRPRsiaf @i ipsdE: of the
distribution network 12 (step S 1102). The transmtted first data is then

recei ved on the upBteausing said server tognonitop thegmmbee ofisaid svailshle avtivabrowsers 12 at
conmmuni catj ons control | 66 i hegadend server 38 (step S1103), and a
first acRYCRIEHPREITReItE 016?(%53@%@@\%289“ rst data is transnitted from
the headend server m§&aQEng sA@¥&oér 18 aAttivata adiionalbioivséuppHtations Haied the
network 12 (S1104). "The transmtted first ACK is then received on the

dowdst r e aumbdraf actived@owsertapplicitians driops balow 3 predetarmingd mumber. at t he ter mi nal
54 (step S 1105) to indicate that the inputted first data was successfully
received. Preferably, the first ACKis received by the termnal 54 within

about tWo pi CtUr e bi elrls mdfhoRlof k8 AMherbm!ssid B, dFihsmitting DeorHBARP Shown

in Fig. 11, second datfa Is also transmtted fromthe communi cati ons

cont r ol | dronbéneadf shid ¢ermimalethrdouphrone of 88d upstreathcohannelstarsaidnetwerk hzadepfl t he 10
distri bUtﬁ:uﬁ)n network 12 (step S1106) and is received by the term nal 54
(S1107). CFEYPPIHEE the terminal 54 transmits a second ACK of the

recei ved second data 0”lfr}'ofhﬂﬁ%ﬁf@%dﬁmﬂdatiégp&némag%cgg%iaﬁd’ti0” net wor k

12 (step S1108), and the’trans ted secon 'S rec y the headend
sermer 38 (step S 1109) 2) insertidg s#id at lehstloné data paclenih stdeast mmescoatespasiidgul | y
recei ved b%/.th.e termnal 54. 15 As shoul d be under st ood,
and as wa9t prsaid unseam ghamel ped, each transmitting

25. The method of claim 24, further comprising the step of.
3) employing a vertical synchronization signal in a television signal
transmitted through one of said downstream channels as a framing signal for transmitting said

15 at least one packet to said network headend.

26. The method of claim 24, further comprising the step of:
3) repeatedly sending said at least one data packet to said network
headend until an acknowledgment is received from said network headend that said at least one

packet has been received.

20 27. A method for synchronizing data transmission in a system for providing
interactive access to an information source through a television distribution system comprising

the steps of:
a) providing a television distribution network including a network headend and

a plurality of terminal ends; )
25 b) providing a plurality of downstream channels connected between said

network headend and said terminal ends for transmitting television signals from said network

R
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step on a @@@@h¥ﬁ€n1channel 20 in the real -ti me acknow edgngiisveisussl
descri bed a | udes the step of inserting sequential portions of

information (i.e. the second data or the first ACK) into the bl ank

i nt erval sheﬂ&endftosmqumdlenqh caclhr said teleivision Zignek inclnding a stertinabsynthronization

tel evi sion tiansn155|ons 24 and each of the receiving steps on a downstream
channel i ncludes the step of extracting the inserted sequentia
portions of the infgr i I

B Cture ficl ds 26 cp Providilh d AR G eRtin chlael Shincifeaorb b ARALRILA
present ilesdaid aid saidrtpmiisdends foe transmittingafatd framcsoﬂstenmnil&udamhanﬁdmdrﬁ or
accessing information froma renote information source. The access system
is pértlc aéw} ankeful since it takes advant age of an al ready-existing

net wor ked di strl but j om“gtﬁ)l?mrgefgﬁ}a‘?i oPda'?:fg acRetd gﬂ ?ﬁp&?e%ﬁf%mms by he

need not invest sub urc i n persona

l'i ke, si n%éheﬁltiﬁg ] rfraaﬁ@gislgm féresaidedabdpaietsin feRpdliss to S4d Cektical snchirifigatidnUS €T
need not tie up a telephone |ine to obtain such information. Mreover, the
equi val ensignabingsaidtelsvisfonssignalsan access systemis significantly higher than
that available froma conventional 28.8K baud rate tel ephone nodem 30

It will be appreciated by those skilled in the art that changes coul d be
made to the enbodi nent descri bed above w thout departing fromthe broad
i nventive concepts thereof 20 For exanpl e, and has al ready been

menti oned previously, although the preferred enbodi nent of the invention is
i npl ement by inserting information fromthe ISP 60 or other information
source into the vertical blanking interval of a conventional anal og
television signal, it should be understood that the invention could also be
i npl enented by using an all digital encoding

TN O N
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5 format, such as MPEG I,
appreci ated that a personal

the present -invention. Stil

for exanple.
conputer could be interfaced t
to provi de WAPUHEPI access while still being within the sp

In addition, it may be

rrUSsbBeol, of

furthed,/ al& hough the preferred enbodi nent
enpl oys a television distribution system the present

i nventi on can be

I npl ement ed usi ng any networked distribution system such as a radio

broadcasti ng network, 10
therefore, that this invention
di scl osed but
scope of the present invention
Clainms 1. An aCcessvﬂmggen1for

i nformation souragppﬁ%ﬁ@ﬂﬂgﬁn

di stribution net g

is intended to co\

net

dq ' ﬂ y tHe appended cl ai ns.

rovi ER terdctive agRemGgto an
wor \gh ribgtion m@'ﬁ@ nprising: a) a
d ne aderyd, a 3 of termnal 5

I,
er
ds

¢

~

nodi ficatio

pager network, etc. It is understood,

o the _particul ar enbodi nent
i@ n the spirit and
21

ends, a plurality of do reamjchann Eﬁﬁconne ted betwedn jad net wor k
headend and sai d terni|nal=ends, land a plurality of upstrdgam nnel s
connect ed between sai 4 network headen sald term nal |ends; b) a
plurality of transmttlers connected, ong each, to corresgondi ng ones of
said term nal FERTZT TOr Transm [TTHT ©O nads- Through Sarnyd apsStieam
channel s to shid netwgrk 10 headend gequesting inforngtion frorhsaid
I nformati on spurce, edch said coH 1 ' an identiffication jcode
I denti fyi t he one of| said terninal (Ing t mrand; and c) |a server
interface@ﬂbe[meen saijd network jhea edgfgﬁ saild i nf 42mat} on }
l I
| |
40 |
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source, sai wwoermMess having an Internet Protocol address assi pog@signgisst O
for facilitating comunication with s&/d I®mformation source; and including
means for sending an information 15 request to said information source
in response to a command fromone of said termnals, receiving said

requested information fromygaid informati source, identigpying fromsaid
identification code, the o of said termfrals which sent <§aid conmand, and
downl oadi ng sai d requ ) 0 i d and one

of said @@wstreamchgnnels to saig ope of said tegrm als. 20 | 24
2. The syst®mof claim 1, wherein pai¢d server furtjheryincludes: 1) g
plurality of browsdr dpplications forlconcurrent use by a correspangi ng

nunber of GH2d ter|=n' nals; 2) neans!fol maintainind a hunber of saild owser
appl i cat jz,qns i ' ' ' r_exceeds the dunffer of
said bro r appligatijons currently 25 bei ng ysed, by said terninals;

and 3) nean$ f totermunals go pne of sald gectjve
browsers wi® An atceds command is!reteived by saild skrver from said fone of
said term nal S\ 2 Tha sustalm ol -] al.m2 .\ rein said neand fdr

mai nt ai ni ng furthe# cénprises ﬁeénk fbr moni tori n th% nunber of véilable

mAn e

active brovwser apphications, and npang for activat ng additional krowser
applicatioaf when $ai d nunber of available dctive |jbromser applicatio

drops bel ow a predétednm ned nunmber! 5! ' | 1 4. The systlem of
claiml1, wherein s id:upstrean1chahne‘s are tine qiviFion :
- i —t ;
N L | L 17
| ] ] ] | | |
20 I Pl I ;(
|32 30 I32 30 32 30
! T l
29 12? 12?
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| | | 4
CH A ¢ i | ] X
22 ] : }
; :~ I
CH 'AB ; | | 2
2 | | | 26
| | | [
|
CHAC { | | | K
T T
! | |
S B

FIG. 2B

SUBSTITUTE SHEET (RULE 26)



mul tipl exed, with data for said upstreamchannels being inserted as packets
in said upsﬁ?@@mghannel s. 5. The system of claim4, whereiRCEU398/18485
downstream channel s carry tel evision3gigigal s from sai d network headend,
said signals including a vertical synchronization signal; and 10 means
are provided for enploying said vertical synchronization signal to generate
a framng signal for data on said upstream channels. 6. The systemof claim-
1, wherein said distribution network conprises a television distribution
network, said information source conprises the Internet, and said server is
interfaced to an Internet Service Provider. 15 7. The
systemof claim®6, wherein said television distribution network further
conprises a cable television distribution network. 8. An access system for
providing interactive access to an information source through a networked
di stribution systemconprising: a) a dIStrIbUt|8E$H®§mork i ncluding a
networ k headend, a plurality of term nal 2 a plurality of
downst r eam channel s connect ed beRQEFERsai d netNFERFABEdend and sai d

term nal ends, and a plurality of sty eam channel ected between said
net wor k headend and said term nal d,otn a plursgit f transmtters
connect ed, one each, to correspondijng ones of said terninal ends, for
transmtting commands through said jupstream channe]l s to said network 25
headend requesti ng inforrTnTTﬂT'Trﬁ Saruimiornatijon source;l and 23

38 APPLICATION 68
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c) a serverabaggf bared between said network headend and sai dpl-pfiREd/RkELON
source, said server including: 1) a pIu[ah ty of browser appli catlons for
concurrent use by a correspondi ng nunber said termnals; 5

2) means for maintaining a nunber of said browser applications in an active
state, wherein said nunber exceeds the nunber of said browser applications
currently being used by said termnals; and 3) neans for connecting one of
said termnals to one of said active browsers when an access comuand is
received by said server fromsaid one of said termnals. 10

9. The system of, claim 8, wherein said neans for maintaining further

conpri ses neans for nonitoring the nunber of available active browser
applications, and neggs for activating additional browser applications when
‘'sai d nunber of avalli§le active frowser applications drops bel ow a
predeterm ned nunber £}2. The Sy em of claim8, wherein said upstream

- channels are tinme di \ééq-lon 15 = nultiplexed, with data for said upstream

channel s bei ng i nserf@glas pack in said upstream channels. 11. The
system of claim 10, ein saj ownst ream channel s carry tel evision
signals fromsaid ne Kk heao@@ sal d signals including a vertical
synchroni zati on si gng provi ded for @'pl oyi ng said verti cal
synchroni zati on si gna ?o ene?a e al fram ng 20 siynal for data on said
upstream channel s. he systemof claim8, wherein said distribution
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25 further conprises a cable television distribution network. 24 14.
An access s t9g,|;q9§:pr providing interactive access to an | pto/USISII848S Sour ce
through a television distribution sy§9eqbconprising: a) a television

di stribution network including a netwrk headend and a plurality of

term nal ends; 5 b) a pluralit f downstream channel s
connect ed between said network headend and sai Rmjmal ends for
transmtting television signals fromsaid network h end, said tel evision
si gnal s gath™Tcr Ut g a~verTiTar Synchroni zatTtop signal, ¢) a plurality of
upst reamlchannel s connected between said n Sfe—fre d gnd said term nal
ends, saild upstream channel s bei time dij] F ' Ieéed wi th one 10
anot her; land d) means for enploy? said vertica$ dynchrori zation signal to
generate la framing signal for data Wn said upstrka channdl's. 15. A method
for provildi ng interﬁctlve access to hn informatipn ce hhrough a

tel evisidn distribugi bps of : 149
a) providing a tel eyisi ihcl udi ng d network headend,
a pluralijty of ternmijnal ends, st ream chlannel s connect ed
bet ween slai d networ f headend ermnal epds, and al plurality of
upstreamichannel s cgnnect ed bg ' wor k| headend ahd said term na
ends; b) Jproviding & pluralilly of CAEHINGi t t pnnect ed, bne each, to
cor r espondi ng ENGINE |

| 78 |
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20 onewoXo/igesd term nal ends; c) providing a server | ngErOsysassgeet ween
sai d network headend and said inforngliqp source, said server having an
I nternet Protocol address assigned thereto for facilitating comunication
with said information source; d) transmtting a command from one of said
term nals through one of said 2 I y eam channel s to said network
headend, said comrand requesti n@j{ﬁg@ on fromsaid informati on source
and including an identification ntifying the one of said termnals
sendi ng the command; e) forwarding shid d@mand to said server; f) sending
an information. request fromsaid serper TO said informati on source 25 g)
sendi ng regfested imformat rom Trom spi~d™T AT 0T 1 01T SodrCe~t o Sarp server;
h) identifyjng from sai g i one of said ternjnals
whi ch sent gaid command;} and i) downl oadi ng said |requested infornption from
said server| through said 5 network headend arjd one of said dopnstream
channel s to, s3id one ofgpaid termjnal 94 16. The rethod of claim1gd, further
conpri si ng the st eps m causi ald server tjo activate a plutality of
er anolj ns. for §conc

| nt ernet br rent use {by :‘éo‘r()&spondi g nunber

of said termnals; and H) connecting sard one of |saidftermnals tb one of

said activel browser 10 appl i cati ghs when saiq co nd is recel ved by
sai d serverl f fom seﬂgw'qgmmsai d rminal s. UPSTREAM |
| EXTRACTOR TRANSMITTER | |
I VER. | * } |
b SYNC. FRAMING l
: SIG. SIGNAL :
| ™ DECODING AND | ,
: DECOMPRESSION :
) L,l |
| 98 100
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104
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I 102
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17. The method of claim 16, further conprising the steps of: 1) causing

sai d server woosmamsst or the nunber of said avail abl e acti vePtr/usssas485 not
currently connected to one of said tefpiggls; and m) causing said server to
activate additional browser applications when the 15 nunber of active
browser applications drops bel ow a predeterm ned nunber. 18. The nethod of

cl aim 15, Wbﬁfgﬁ fai d4 of t4; @P%g tti ngzgqxgégmmnd.,{jrtjgfé%one of said

term nal s thrg ne of 7said ups m channh 10 saj rk headend
further cpnprises: 1), form ngisai d compngqs®t deriblepst. one dqta packet; and
20 CRE Send Crd's if ns &CKisng Safdnﬁﬁlb Fedoadt 4 packet in at

| east one d-l-ng-j-l-aa—l..n-&aa e net hod of
claim18, further conpriding the s{ep of: 3) enploying a vertical

J

synchroni zation signal irf a televi$ion signal transmtted through one of
sai d downstream channel s jas a framng signal for transmtting said 25

at | east one packet to sdid network headgngyta26 9 b!@o. il'rméret hogﬁgf claim
15, wherein said step of {providing|a di ReH—-a-R— Rtk Hrt-Re QNI | SES
providing at ' w difstri buti of L Aapdacieigd | sagke cof ;\gnobr:|g an
information r om|sai d server t OlSad-=-Riaoation. source Luriiher
conpri ses sendi infgrmation request frlomsaid server to an |nternet
Servi ce Providerflthnd 5 forwardi ng sai q request from said Internet
Service Provider to the Ijnternet. 1 bit 7 bits

S Session ID

FIG. 7 fbyte 1byte 1byte 1 byte
SNDA | SNDB [ SNDC | SND D

1 byte 2 bytes n bytes
Payload
session ID Length Content

DATA PAYLOAD 112

FIG. 8A

| byte 1 byte! byte! byte! byte 1 byte 8 bytes 8 bytes 8 bytes
Length | CH1 | CH2 |{ CH3 { CH4 | fLACKs | LACK! | LACK2 [e<+ | LACKn

HOUSEKEEPING PAYLOAD 114

I ' |
4 bytes 1 byte 2 bytes 1 byte
: Downstreom Upstream
Box ID Session ID channel channel

FIG. 8B
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21. The et hag Bhqgsd ai m 20, wherein said step of providing gefBéRNEEs ON

di stribution network further conpri se§ gq\;l ding a cable television

di stribution network. 22. A nethod fo iding interactive access to an
i nformation source through a television distribution system conprising the
steps of: 10 a) providing a television distribution
network i ncluding a network headend, a plurality of termnal ends, a
plurality of downstream channels connected between said network headend and
said term nal ends a plur I of ups m channel onnect ed between
sai d network head&@yg?'ﬁj sai d teb)fe/en end ggt) provi it Y& plurality of
transmtters cdnnec eac 0 Cd ndi 15 0 es of said
term nal ends; |c) L&E&l di Di 'BPOQ tbpfcgggﬂgﬁgt WeePa)ggg gt wor k

. headend and sai d 1 nformation sourc sal d server controlling act| vation of
a plurality of bro |cat|cns, usi ng i,d server to activate a
plurality of said mﬂa pI | Cdtl ms. 6&1 tranfm%ftﬁ ncn a command from one
of said termnals tRAGKE] sai gl 2 %ogﬁ hannel s to said

net wor k headend, said commnd reques ing info gm said information
source; f) forwarding said command to said server; g) connecting said one
of said termnals to one of said I er applications, and sendi ng
an information request fromsaid E \g.toogl d information source in 25
response to said command; h) sending requested information from said
information source to said server; and i) downl oadi ng said requested
information fromsaid server through said network headend in one of said
downstream channel s to said one of said termnals.

2 bytes n bytes
Length Content

UPSTREAM PAYLOAD
STRUCTURE 118

FIG. 10A

1 byte 4 bytes
0 x 14 Box ID

LOGIN REQUEST 120

FIG. 10B

1 byte 2 bytes 1 byte
Serial ACK
0 x 12 number indicator

UPSTREAM ACKNOWLEDGE 122

FIG. 10C
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27 23. The nethod of claim 22, further conprising the steps of: 1)

causi ng sai§oiBhyRs to nmonitor the nunber of said avail abl epggiusysasigsonsers
not currently connected to one of saigl tggm nals; and m) causing said '
server to activate additional browser applications when the 5 nunber of
active browser applications drops bel ow a predeterm ned nunber. 24. The

nmet hod of claim 22, wherein said step of transmtting a command from one of
said termnals through one of said upstream channels to said network
headend further conprises: 1) ﬂobﬁe\g sa2db)d&ﬁrrand as at | east one data
packet; and 10 2) 'Sn:.ellti ng said at | east one data
packet in at |east ane corregspgngi 3 9 ot ¢hdls aj upstream channel . 25. The
met hod of claim 24, further lcomprising t ReMPEEL bf: 3) enploying a vertical
synchroni zation signal in a Eﬁml - i) ansmtted through one of

sai d downstream channels as a ¥ .(ﬂ or transmtting said 15 at
| east one packet to said network "' d. . The nethod of claim 24,
further conprising the step of 3) repeatedly sending said at | east one data
packet to said network headen N an 3c edgnment is received from
said network headend that sai mwpgst j_n@%ket has been received. 20
27. A method for synchroni zing data transm ssion in a systemfor providing

1 byte 2 bytes

Keystroke
0 x 10 code

UPSTREAM KEYSTROKE 126

FIG. 10E

1 byte 1 byte 2 bytes 2 bytes
0 X 11 Mouse— Mouse x Mouse y
stroke code | coordinate coordinate

1 bit 1 bit 1bit 1 bit 4 bits
Shift | Ctrl | Alt [ Reserved [Mouse button report
\ /

— 0b0 Not pressed
Obt Pressed

— 0Ox0 No mouse button action
Ox1 Left mouse button down

FIG 1OF 0x2 Left mouse button up

. 0x3 Middle mouse button down
Ox4 Middle mouse button up
0x5 Right mouse button down

Ox6 Right mouse button up
Ox7 through Oxf are reserved

UPSTREAM MOUSE MOVEMENT 128
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I nteractive_access to an information source through a televigj 598/18485

di stributi oﬁvg%‘t‘%ﬁ conprising the s;t,\@o,s ﬁé‘ a) providing a tz#:g | ssllgﬂ

di stribution network including a network adend and a plurality of

term nal ends; 25 b) providing a plurality of downstream
channel s connected between said network headend and said term nal ends for
transnmitting television signals fromsaid network 28 headend to said
term nal ends, each said television signal including a vertical

synchroni zation signal; c) providing a plurality of upstream channels
connected between said network headend and said term nal ends for
transmtting data fromsaid termnal ends to said network 5 headend;
and d) multiplexing a plurality of data packets through said upstream
channel s by generating a fram ng signal for said data packets in response

to said vertid | | ' IS3.1CA°
INPUT FIRST DATA INTO TERMINAL I

TRANSMIT INPUTTED FIRST DATA ON
UPSTREAM CHANNEL

!

RECEIVE TRANSMITTED FIRST DATA AT —— S1103
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—— 51102
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TRANSMIT SECOND DATA FROM HEADEND
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]

RECEVE TRANSMITTED SECOND DATA AT | 1%/
TERMINAL

‘ S1108
TRANSMIT SECOND ACK OF RECEIVED -

SECOND DATA FROM TERMINAL

1

RECEIVE TRANSMITTED SECOND ACK AT ~—  S1109
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