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C;nmdiim 
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indu~·y CanESd3 

Onk:e d0 k~ Pmprt,t 
!nkn~ctuel!e 
du Canada 

u(~ {;rgan:~r(i~ 

dli.11dustd~ Ca~ada: 

t8 71 ~l~t..1(H lG2113Z 
······································································································-~----~-

(H) CA 2 387 039 
(4fl) 1!Hl4.200'1 
t>D.o 1S.04.:W0·1 

n~>) A1 

GOSF 15/16, G06F ·J5ti73, 
GOOF ·15/·~77 

G.1!,.U.ENDE!\ JOHN LENNON (!JSj. 
SHEAR.I), NlCOLM {GB). 

SlR~NlC, !NC .. 
:.NI)~ L~mdir1~1s Oriv~, MOUNT,<\!N V!EV\i, XX {US\ 

{54} SY:~tn~:j'.lE t: r PROCEDE.t~ PER~~1s TTA:"-·JT D'AGGEDER }:,..,. l)t:S :NFO~x.:·~t::\ rR)NS SUH n...:TERNS. r PA:;.~ 

UT!US!\TlON Dl': rn~wo~:;ir;;.::~ lNTERMET 

A $}!$tern ~n~~ rn0thods for ~.r>:::~$$~ng sumn1~:\? or 
pn~ ... £~::-:k~~ted :ten"t~ -..~f lnt.ern;~i fr~ft"lc·p1~t::0n tis.:n~1 

;nt::~n~::~t ~pp~:~~n>~•~$ (2'0.--25) is pnJvh:J•~. lJ:~~~ffs :;X:·(:~~s.s 
k:t~fn~t :ntcr~'l~tibr:: tf~f~U~1M ~n int¢fn~t apr~H~nc,s 

:nterfa~e ~)pti:·nizt~i foe· the ~:~~h·Yv:-k· band~\~fdth and 
disp~i3.Y (.~~p·~b~tiUes {"22) ot ~he inten:et ~r3pJi~nce. 

r.-:~~ lnt~~n)~~t ~r~fGtr:1~~~~)n a:·::.::~>:::ssed i~~ th<:~ lr1fvn:1;:;"::t:on 
tt:~t j.5. df:t0:--cnin~--:ct to be teh~ ..... ~~:"lt :stnd !rnpt·rt~nt tn n~a~ 
us~~r, The i·r:fonn~Von ~s s;.Jrnrn~dzed for. and ~~tes~nte:..i 
~r:. the t~r:.t1r ~.,t o::::c1 er :n-or~ pr~ud~~E-tM'"::·ine~d f~~:~j$ of 
dd-aH. 

::-.·:<"-:-...~.~~ c.,;:!v·~~ 
~'"~:·:l:.;···:::-"".:.~.: 

MSLV_lN\/ 002720 

Unified Patents 
Exhibit 1002 

Page 662 of 2584



om,,~~ d<:> !a ~':-np;i~t:!i 
j nt~~!.~3·:..~taJ~H~ 

:.in <)r~ia:~~&r:i;3 
>.:n~~dt~sB:\:'} C~~~~Bd~s 

Canadian 
ifc~~3U&.c~:ut:t Pr--..)p\Y:t~y 
om~~, 

l\~~ ~~1:Sn:..:)' cf 
~nd:...:Btry c.~~n:.:~d~·3 

V'i 2 387 039 
;·:2; DEMAN DE DE BREVET CANAD!EN 

CANAD!AN PATENT APPUCAT!ON 

{~:; ~ Ot>~na :ld~~uflf\ppHt~3nt: 
SlRENIC. iNC. US 

~7~~] l n:¥~~n{i:':Uf~J!t:Ve-t:~OfS: 
~':;HEARG. NlC()L/~S. f}8, 
G,{\L~.ENDE~~: .. J()HN ::.ENNON. US 

~S4) T~H~: SYSTfJ\~E: ET' f-~r'1f)Cf-:'.J)f7,'.S PEHt ... U-:'.TTl~,NT CY.<\CCEDEH l-\ CH.::S ~NF"Or·H~~A'Tt()N.~~ ~~UH iNTt:RNET F\.:\~~ 
UTH.!S,>\TiON DE D!~'>F'OS!T!FS !f,n'f?.RNET 

il.,,l) Tit!w SYt".TEM ANO METHODS FOR ACCESSlN"3 lt>JTERNEr iNFORMAT!ON USlN"3 INTERNET .APF'UANCES 

i:::<?J ;oe\b:,~9i:f.t...,bstr2c:t: 

~;~~;.~f~t'::~ ~:~~:~:.:·:·!·:H~: G!-" t 

o~~~~v~::.~~ 

,,;:.· 

." 

.2.~: .· .·· 

}-\ $'>~·~~.t~tr:-: .B:nd )~1~:thOt~$. ·fer '"::'i.{;(:~3S.s~·::g ~U:fr::1l3:f)' f)r pn~--~:.-~~.;~:..;t~:d ~f)~iY:S o'f· ln~~:·r:~~- ir~n:_".,~)':1;_~~:fJ:n l:~~;H'"l9 :r~t~'3rrt~::~ af:p!:'"~r;:,.;~:$"i. C:?C<?:)) :s 

pP.J\··h.i~~~J. f...J::,~ff::> acc~s~~ int~ffn·~~ ~r:f{.<p-:·~:at~~.:n~ thro~~g:·~ .;3n ln-~~:rn~~t BPP!.i.~n<:~~ int~H1B:::~~ ophn~~~~d fvr tr:·:~ ngt\~l::·~~ bsJ:•J\.(:iv'tr~ ~frJ 
~.iisp~~y· c2~pal<~~~t~~~· (22} ):i tl\~? it·~t~!'t)~~ ~3ppli~~nc.:::1, T~i~~ :nt~~rn~: hr:\·ttn-::z:U~~1n <:Cct~:ss::~.d l~; ·tfF?. :i::k~-:·:;l<~:J;,::n thHt is dGt~1rn~~n~tj to t'*1 
:·~~;.~: V' :~:--:t ,~3fK1 :)"ti :;_."'t-:t~~~i;t to ~i~~~ ~~-~~G·:·, Th~--,: : nk;.H~~==1~~.(':·!l ~s; ~;t::'l~f~~:3::t.~:t:·:i fof. ;3::1d ~x:t:$~·:~ :"lft:·:i t:). H~B i:.:s.-.~~,· ;:~t .:) :'l:t~ ~-)r ~'::"~f~~ ~~ p~<:;.~,~~jGt<-;~n~i:)e·:j 

\ """ ~i~ ot ();3 i~ii 
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{ rn} \V;!rld hllt'l!isdii;il P-ri>pl-'wty (ki;lrnlr.itti<m 
fn.{i:tnut~\>n~~i Eure;lu 

001 foj<.:,ra~diunaI PoNk;Hiim \\uulwr (B) hi~t'l'l'Hltimrnl PuhH.:uHnn D)li<.' 
!9Apdl10nl U'Ml4.2J)t)!) PCT vVO Ol!27783 Al 

\SH fol~rn:~lit•m<l'f>ii«,nt Ch~~\fi<.'>11.iun'; GiifrF .15.i.Hi, ('?41 Ag<:1m.; l'{S.:\NO, Nkxila, A, t~i 1'1.: 1\s!i & Ne2<<:, l:'.5! 
l5ll 73 .. 3 ~~.1j77 ;:~.~;;-:'-'>JJ_\;: <~f t"i-te .. '\n~e~i.;;:::'$1 N·::'f.,· '"'{~~ik~ NY i<X}2:tl (US~ .. 

{11.i l>ll~t""oaUi>N:,~.i FH~~~~- "{)~ti:: l :~ f k~'-.:'th~_;r 2f~nn $~ ~ :~. ~H.:~Of~-~! {R.S) l)~'!-:~~n.:H:t:d Si:&S-£~ (.~'~)~l·':.:.~ .. ').~}; Eur~i~7~K~~ f.-.:1t~n~ i: ~\:t f'$E.~ 

j.~ffJ l"li..r'it)· l);ita: 
6{Yl5~> . .t~>S 

f'1!i Applk<~~l~: SIRfNK, lNC [USiOSl; "2::'<5G W. E~ Cami1''' 
R.::.<~t $:_;.h~~ 1.1(~.- ~·~~h~slrnh~. \.:_:e''=~ c.~\ ~V..ZMi) .. l.:;S{~ n:i.fn. 

{71) h°}<;-~t.e~~)~--!(~' SHf..:~ut~~ :..:itl)J~)$~ 5 lH1)i~Yn V/~.•t-ij _.t~~~:-swe: .. 
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This invention relates generally to a system 
-· .· .. rar pr0v102ng access 

to usrnrs• pxeteren~es. 

The Internet and the World Wide Web 

(hereinafter ~the web"l have revolutionized the ways ln 

transmissicn ove~ the Internet. 
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is displayed to the us~r on a ~web browser window~ by 

This connection is u5ed ta download data 

graphics, iroagety, and video content, as well as ~eariy 

pages to be displayed, forms that may b9 u~ed to send 

information from th~ UBer tG the web s~rver, 

servers, is referr~d to as a "web site". 

At pres0nt, information displayed on web 

30 portable computers, personal digital assistants, 
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different Internet appliances. The inforrnatjon is 

pull-down menu displayed in the microbrcwser windcw :n 

20 the wireless telephone. such content providers include 

Seattle, WA. The user maxes a specific information 

25 r~quest to th~ content provider, and the request~d 

information is then delivered tc the user by tne 

A v0ice interfac~ may be used in Internet 

30 as land line a~ti wireless mobi1e te1ephane5, to sccess 

systems enable a telephone user to 3ccess information 

system serv~r. The server :ontains software to issue 
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information acc~~s options, and the user responds to 

Users can access !VR systems 

not have visual displays. 

10 to their accounts over the telephone, such as the 

syst0m covered in 

applications, including those in the airline industry 

offering users the ability to check flight .information 

15 ovey the telephone. and the sys~em developed by 1ellme 

quotes, among o~~ers. 

20 Both visual and voj.ce interface systems 

speci.fic topic. wait5 for the infotmation to be 

information in the visual display of the Internet 
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display bandwidth Internet af1lliances, where the speed 

d.i ffic.ul t: 

wishing to examine their stock portfolio through a 

10 provided by Sprint Co. from Westwood, ES, and the 

of Mountajn View, CA, the users may either individually 

15 interface. or the users may request ~ list or a~l the 

stock information as a single stock portfolio. 

Different pieces of information ar~ often relevant to 

sever~l items of less important and less interesting 

information bofcre accessing desired information. 

. . ' ... c r~ ~~. -=~~~::n::..b ~~- n -~~ t: 1. :_:: ~~l o _t: 
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accessing Internet information from Internet 

appliances, it would be desirable t0 prcvide a system 

!nternet appliances acccrding to users' preferences. 

10 da~abase to store Internet information in categories, 

manage the relative importance cf different items 

15 provide a system and rne~hods for accessing desired 

the Internet inf0zmation database. 

It also would be desir~ble to provide c 

20 system and methods for creating users' profiles ta 

It turther would be desirable to provide e 

individual Internet ~ppliance. 
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It is another object of the present invention 

to prov10a a system and mathods for creatin~ an 

manage the relationships between different items af 

It :s a 01rther object of the present 

~iickly within the Internet information database. 

It is also an object of the present invention 

pr0files to manage the infcrrnatiGc interests af each 

user in different information categories. 

rt is a further obj~ct of the prEsent 

invention are accomplished by providing a system and 

and ea~ily according tG a user's preferences. The use~ 

information ~ategcries, such ~s weather, news, stock 

quotes, among othern. i.n f or~r: .. ~l tj. en an 
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given user's interests as wsll as oLher desir~d related 

Ihformation determjnad tG he desired by a 

~ bandwidth and display capabilities cf that user's 

Internet ar~lia~ce. Such a system and methods may 

less inter0sting information is provided anly in a 

pxesent invention fer providing access to f:re-selectad 

The ihformation server executes the system 

interests of each user in a 

servers, news feeds, ana e-mail servers. The 

30 infcrm&tion analysis D©d~le parses the retrieved 

varying levels cf detail. 
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information, the priority of the information, and the 

information rendering capabilities of the user's 

transfo~med ta facilitate pzesentation using a voie0 

The information database is desiwled ta 

according to a given user's interests and as well as 

ether relatea information. The database r~cords the 

different cat0gcries. 

cf information and 

related categories 

JD what informntic~ categories ~nd sub-categories 
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- J. o~ 

information of j_nterest, but also the relative ieve1 of 

network bandwidth and display capabilities of each 

individual Internet appliance. 

10 

a user to access Internet information quickly and 

In addition, the present inventi(ul enan1es & 

15 Internet appliance according to his or her pers0na1 

The foregoing and other objects of the 

of the fallowing detailed descriptio~, taken in 

like reference characters refe! ta like parts 

the nstwork environment in which the present invention 

an. 
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information query; 

FIG. 6 is a schematic view of an illustrative 

relationships between information items ~.n the 

information database; 

ad hoc relationship between co~tent nodes in a 

FIG. S shews an equation to calculate the 

b~>ortance of a content or virtu~l content node in a 

15 categorization tree ro ~n user; 

F'IG .. an 

illustrative co~figureJ render1ng definition for the 

lottery information ca~egory: 

to facilitat~ presentation usD1g a voice interface: 

FIG. lJ is a schematic Yl~W of ill~stratlve 

und~rstandability of text for voice-based Internet 

appliance interfaces; 
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5 Internet appliances according to an user's preferences. 

Internet appliances, hS used herein, are electronic 

Internet appli~ncrns include, 

mobile telephones, 

(mobile telephonel, (land-line telephone), 

20 with information serv0r 26. 

have an rnternst appliance interfac~ to access Internet 

1ntorrnation in a concise ~nd easy to ccnprehend fcrm~t 

capabilities cf each individual appliance. 

25 

Internet appliance being used to access the 

30 personal computer 20 and ~Qrtable computer 21, wireless 

~chile telephone 22, P!~ 24, and television 25. A 
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The InternEt appliance interfaces access 

tesponsible for retrieving information from diverse 

5 Internet resources such as web servers, news feeds, and 

retrieved information to extract different 

representations at va.rying level~ of detail and 

10 their category and priority. 

Information ~erver 26 also stores users• 

user's Internet appliance. 

2C Information database 27 en~bles Internet 

appliances 20-25 to accesa the mcst important 

their relative level of interes: in each information 
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transmitted to information server 26, which translates 

configuration interface 28 also may he a call ce~ter 

It ~111 be apparent to one of ordinary skill 

10 in tbe art chat Int~rnet appliances 20-25 are 

local area network. 

Intern0r appliances and server would all b~ connected 

Referring to FIG. 2, a flow chart of the 

methods employed by the information server to deliver 

Internet to an Internet appliance is de5oribed. 

feeds, and e-mail servers. 
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information at varying levels of detail. 

th0 stack price at a lcw detail representation, or by 

n1.gner detaiJ. representation. 

10 pricrity of the information. ?he information category 

among others. The priority of the extracted 

information independent cf the level of interest any 

designed to enable an Internet appliance to access the 

25 The d~tabase records the infonnation in categories and 

clusters of infor~ation that group related categories 
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....... 
•• J. ;:) ... 

categories associated with tte information accessed by 

a user would ideally be available. 

dependent on the ~ser's intere5t i~ the informa~ion, 

rendering capabilities of the user's Intern@t 

1~e user's profile specifie3 the information in~erests 

of each user in a variety of . . 
ca. :: {:: ·;~s c r :1. )~·:· ;:.:. ( 

may be en & variety of categori~s and at different 

uaer at step 35 in a formtt and presentation optimized 

diverse Internet resource3 such as web servers, ~ews 

terf~ce for the user, 

effect cne delivery. Unless the user is protected from 
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content is broug~t into the system with the appropriate 

v~ necessa~y :requency to satisfy user demand. 

Referring to ?lG. 3, a schema~ic view OI the 

server is gpecified in a configuration abject called an 

information being collected, how to calcul&te the 

collected, er more otten, it can spec1:y a ccllection 

MSLV_lN\/ 002739 

Unified Patents 
Exhibit 1002 

Page 681 of 2584



retrieve the information at a particular time 

A request for information query 3B at the 

w1thin a configuyed allowed time and so processing 
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F.i.n>t, 

server and storage of the information in the 

lO either a network failure 0ccwr~ during retrieval of 

retriev9d from the Internet within a configured t1m0 

In this case, information qusry 41 is placed at 

15 be retried at a lat~r date. 

In such a way, norRal queue 36 handl0s 

20 queue 37 handles "unreliable" Internet informatio0. 

The information server uses this hasic qs~uing 

mechanisre to ensure transactional receipt of Internet 

In addition, careful configuration of tim0 
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···20·---. 

up ~h~ receip~ of the main bulk of In~ernet 

qu~ue pair to handle web sites, and so on, and alsc by 

to be extracted are specified in the inforrn~tioa query 

an illustrative information query i8 descrjbed. 

lnfor:ation query 42 cons13ts ~f an XML fuoction that 

lnformatio~ ~Jery 

during which Lh~ information should be coll.ected, anu 

MSLV_lN\/ 002742 

Unified Patents 
Exhibit 1002 

Page 684 of 2584



Information field 44 sp~cifies how to parse 

the collected information, th3t is, what data fields 

!49) should be extracted from retriev0cl JRL 45 and how. 

markers in URL 45. These terms and markers are used as 

and e~d delimiter 53. 

20 user interface ta highlight data fjelds 49 ln URL 45, 

heuristic techniques to reccqnize expected data fields 

data fields can be directly extracted frcm the 

database. The natural language analysis is preferred 

tnter~c~ion, which would be very slow and jnefficient 
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IV., Infor:mat1cm C:l.assi.ficati.on 

The information cla~s1fjcaticn module 

classifies the extracted information according to its 

sacegorj and priority. Classifying the information 

informacicn collected 0rigD1ated. 

More likely, kx~wledge of cne sourc~ 

15 final classification can only be determined in 

determin0d fron the data fields ext~acted during the 
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5 ox information and the modification of p~io~ity based 

properties that are applied by the information 

10 user's interest in a category of infa~~ation is 

specified in the user's profile stored in the 

information server. 

sto~k quote based on the percentage change of a stock 

Refer~ing now ta FIG. 5, an illus~rative 

0f a weather report is described. Log~c equation 55 

25 report by looking :or occurLenoes of unusual weather 

the weather report, the priority cf the weather report 

JD is increased. 

_pr:~.O!~ i. t~:/ ..... r-""-·'· ... <.;a L~::qo:c:/ ~. 3 

value, the higher the priority. The priority can take 
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~:: !n this way, historical 

the art that a w1ce variety of equations may be used to 

10 calculate the priori:y of any given information 

directly to the user. 

assigned tc enanle an Internet 

relarl0~ships between information in diff~ren~ 

Referring t~ FIG. S, a schematic view of an 

illustrati~e f~agment of a categorization tree foz 

the information aatabase is desc~ibed. Categorization 
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identifier is assigned to every node in the tree to 

Global root node 57 

~raversed. Category nodes SSa and 59b repre~ent a 

database, with cateqory node 59a r0ptesenting the 

Category node 59a 

is divided into category nodes 61a-c, which are sub-

Cate0cry node Sla refers ~o content nod~ 63a 

infcnna~ion that vary depending on context parameters, 

for example, virtual content node 53b represent movie 
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virtual content node 65 represent movie schedules that 

in categorization tree 56 include node Gld representing 

maps of given lccations, and node ~1e, representing 

virtual content node 63b (theaters} are also cluster 

nodes, which define a ciuete~ of information containing 

related information items. Cluster node Sla define 

Cluster 66 is 8Sed to sp~cify that when informatian on 

sample preview clip of the movie (63a), and the 

also be displayed to the user. Information clusters 

allow the users to see all relevant info~mation on a 

connected to each other ~hrcuqh several arcs that 

also has properties defining the weighted strength of a 

the a~~ are related. 
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destination of an arc. 

are made private to a user by their ownership being 

aBsociated to the user and properties being set on the 

{ 4 J ~is related to": and 

Th~ ~is a3 instance ,- • . :;":'-'fl 
~ •. ,: ~. 

~pecified category. Arcs 6:a and 62b in categorization 

2S example, two content nodes containing new$ stories on 

sources wau!d be connected with an ~~s equivalent ton 

The ~is rAJ.ated to" arc is used to specify 

ln categorization tree S6. 

is used to connect a category naoe ro a cluster node 
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the requested information in the cluste~ node since it 

is closely related. Arcs 68a-d ln cluster 66 of 

5 categorization tr00 56 ana arcs 69a-c in cluster 67 of 

caceq0rization tree 56 are of this type. 

also can be interrelated by defining "ad hoc 

associated information are avallable to an user and 

would be 0f interest to other content nodes. This 

15 enables ad hoc relationships to be built between 

content nodes frclln anywhece within the inEorrration 

clustec or category definitions already ln place in the 

information database. 

Ref0rcinq now to F!G. 7, a schematic view of 

25 73, and 14, through ~is related tau arcs. Natural 

language processing of the information in the 

and 75 though ~is relat0d ta~ arc 77. 
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5 to explicitly specify net only the caregories of 

configuration interface n0y be a user configuration web 

us~r·s interests is ccn9leted and transmitted to the 

Referring to f!G. 8, a 

15 an illustrative user profile is described. User 

profile is used to extract only the information 

User p!ofile 78 specifies user's ~nrereats in 

25 horoscope (7Sfl 

financial information. Categories 79a-f have 

careqcry 79d. the us~r only has an interest in the 
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Interest levels 82a-h can be adJUSted dynamically baaed 

10 int~rface, the system may determine that the us~r nas a 

recorded in th~ us8r profile may he reduced accord1nqly 

with appropri~te nctificaticn to the user. 

Conversely, if a user spends a significant 

2C the interest level on that particu.Lar category re~ordcd 

25 having ~ more significant effect en the use~ profile 
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individual user's profile, taking ~ach definition of a 

category 0f interest as a starting paint within the 

5 starting points within the i~formaticn dBtaha~e. a 

calculation is carried cut 

15 ~hat are tra~ersed. 

Referring to FIG. 9, an illustrative equation 

content node in a cat0qorizaticn tree ro a~ user is 

20 c, that are used to c~l~ulate the irnportan~e of a 

traversed from the starti~g point tc get to the content 

in the information category represented by the category 

30 node at the star~ing 
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PCTlUS00/1Ml4 

when the arc was created and the datrn whrnn the user is 

~ user's i~terests so that a prioritized l.ist of the 

database to be transmitted to the user is constructed. 

10 when accessing an Intexnet appliance interfacrn. The 

process of constzucting tha prioritized list can be 

irrteresting to the user. 
20 

databaae can be adjusted for different !nternet 

. .~ •' "' " - ' a subset or int0zm&t1on categories .1.11 

the user'~ profile. These subsets allow tne user ta 

~pp1ianc0 interface. For example, when a user 

lnitially logs into an Internet appliance interface ~ 
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S the financial category. 

decision tn be automatically made as to whether that 

provided Wien th~ infat~ation is presented (or 

configured rendering detinitlons that are 

information server and specify what i~formation is 

~va1.tanJ.e at different levels of detail, or atrata. A 

Referring to FIG. .~ ~' 

~- ~) l a schematic view at an 

exec~ted by the infc~mdtion server when information is 
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rendering level cf a8tail d0fin~~ an information 

5 which it is being rendered {85d and 86d). 

Each rendering J.evel provides formatting 

&re substituted. 

renderings are extracted by the information analysis 

intormaticn database. Rendering definitions may be 

de~ail fa~ a particular information cat0gory is only 

15 indicate that the user may be interested in receiving 

20 particulaY date. 

at 50 % provides some additional detail for the user, 

25 in this ~~se, the latest two lottery results, that may 

an item cf inf0rmatjon, the lower the stratum and tte 
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'''" ... ~. ~::··· 

with more detail. 

are selected for rendering an item of infotmation. The 

wjth a visuaL display, but on a voice-based !n~ernet 

Referring to fIG. 11, a flew chart for 

nser, a two-stage sorting algo~ithm is carried out. 

25 First, a~ step 89, the lis~ of renderings of all 

categori~s ~re rendered tG the usor before the iess 
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schematic view of illustrative written tex: to voice 

in~erfaces is described. 
95, token analysis 97, and improved renderings 98 

15 are rendered so th~t well-known ph0ne p~ef txes, such as 

~1-800" and area codes, are easily understood in a 

voice-based interface. 

v:n:t ,, lnt.ernet Appliance Interface 

The Internet appliance 

transcript of user access to an illustrative voice-
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illustrative visual-based interfaces for use 

with an Internet applianc~ having a visual display ia 

1,,·, 
~ ....... 

uBer ~o get more detail information 0n any (me of the 

15 int0rface 108 shown in FIG. 153 c0asists of an instance 

Antz. Visual-based interface 108 displaya all the 

on ths information database. 

present invention have been described abav~ in detail, 

and this is for convenience only and any feature m~y be 

Steps of the de~cribed process~s may be reordered or 

variations will be apparent tc one skilled in th~ art 
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~ccess to items of Intern@t information according to a 

an user configuration intsrface to enable an 

user to access Internet lnfc:Tuatlan using the !ncernet 

3. The sy5tem u~ claim ~. wnerein the 

an information classification scft0are 

]nternel jnformatJan from a plurat.~ty cf lntcrnet 
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and e-mail servers. 

..... 'I\ 
""'-:.\"" 

informatio~ retrieval software routines further 

representations at various levels cf detail; and 

pattern matching s0ftware routines for 

a. The system of claim 7, wherein software 

rout1n~s tor parsing r~trieved Internet information and 

inf0rmaticn queries for specifying cu1e or mere of: 

retrieved Internst information; a locati0n 

the information b0lng extracted; a time during which 

the ir,fonnation is extracted: and hew tc determine the 
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aews category; 0 financial 

category; a traffic c~tegory; and a calendar category. 

~ser interest and independent cf an age cf the 

software routines for extracting 

be desired by the user; 

scf tware routines for rendering items 

infcrmation at cne er mer~ levels of detail; and 

item of information in the information database based 

datanase and on a level of user interest. 

10vel of user interest comprises a priority value 
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routines for rendering individual i~formation items ar 

information database specifi0d in a plurality of 

16. The system of claim 15, wn0rein the 

specifications for representing the items of 

inforroation ~t a plurality of levels cf detail. 

1?, 

routine~ for oomb1ning r~ndsringa of items of 

information items inro 

a routine for sorting the renderings cf the 

g rcrutine for transforming the items of 

transf0rming the items of information 
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20. The system of claim l, wher~in the 

information database crnnprises software rcutines for 

recording items of infotmation in cat~qories and 

in different catego~ies. 

21. The system of claim 20, 

a categorization tree. 

categorJzation tree comprises nodes that identify an 

infon~ation item or category and arcs that da!ine 

relationships te~ween the nodes. 

an information rendering software module. 

26. The server of cla1~ 25, wherein the 

MSLV_lN\/ 002766 
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f'CTiUS!I0/'18.514 

pattern matching software routines for 

28. The server cf cla~s 25, wherein 

software routines fot classifying retrieved Internet 

29. The server 0f claim 25, whe1~in the 

softwa~e rcrutlnes for rendering jterns nf 

information datab~se c~mprises a database of In~8rnet 
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31. A method for providing Internet 

prcviding a user configuration interface to 

enable a user to specify his or her infcrrna~ion 

extracting information from t~e information 

providing an Int&rnet appliance interface for 

The method vL claim 

providing a user configuration interface comprises 

for th0 user to specify information preferences. 

oxga~i~inq the information into an information database 

a plurality of lnternet resources; 

parsing the retrieved internet information 

levels of detail; 

into information categori~s; 
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i.tem of information. 

The method of c~aim 31, wherein 
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28 

lnk1rnet infnrrnation 
Databas$ 

27 ·~ · .. 
',, 

26 ...... 

Server 

25 

FIG. 1 

Portable ComplJter 

V\lkeJess Tel.ephone 

Personai D~g~tal 
i\s~~st~nt t F}tJA} 
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~?:>3Ch se~ top t~rrr::in<)l !h~. in·::ertttcr: u:&~~~ up~~tt~:ar:: ~~·=3~·;:"l. 

:·~~-~~~p:fa.,):"i h:.:~(d\·'..·;~rf!'.. f.i::~~~~b~j:=Si$:~S. ;~~c~~ pr~x:~~S;~s.~(:iE h~rdw~~!'>S 

&~:d s:.~ft'.~V'f.:.:0 "tc ~'l·~cc:~;p:~sh thess- fu:'".:'..':'bo::s. 
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Ofllc<l de !a Propri(JtE, 
!nt,~l!!i:ctwdk: 

tJn org:arfr~fne 
d'h~dus~rk::;. Cat;2~o·a 

Canadian 
lntelieduai P.;op0r!y 
om,~" 

/'\ff a9~~ ... : C'i' ()f 
~nd·:..It~~~~l G~:::n;::1d:~ 

(21) 2 553 120 
mi DEMAN DE DE BREVET CANAD!EN 

CANADIAN PATENT APPUCAT!ON 
n:i:)At 

'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. ,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~" 
q~~ D<~k~ d~;. d~~~J6tifi~ins.1 f);~tt~: ~9·~$3/"12/02 ~5~J cunt.lint CL f"b.~?4i'•i ;;-:.-··1~s:r2·:Jo~: .. Gi). 

~.4 i ~ f\tiis€~: a !.:~ di·S.f .. "'. pub . ./()p::~·rt t~J r.::lib~i€ .. ~ !n~~p< t~~94lG6.t;r~.> fit.l4ll fll{}O :,·.2nG6 .f}1 '.< 

~{:i".?) D~:.ff(<~n<..te \.">f~gin<1h1/()f{g~n~l ,l~ppl};..":<1!~on: :".;.': 447 e:::~5 ::~"/~,1 D~:l~an{'h~utlAppl~can~: 
~~EGt~,t\ Pf~ TENT SE~~vicr::-:s. L.LC. us 

~:>Ll} f·~!k~rft~/Pnarlt·s< ·1:~)~~2t~ 2109 ::us:::7;:991 (o·/~i} 
r72) !r;w:inte1.irnllrr;enk!f'S: 

HE.i'.lDH;cy,s: J(JHN ~~., US; 
8(i~";~NGT~: AL..Ft:.:r::D [,, US 

~?4) ,Ag:::~nt HJC-ME.S. R~ic.i<.ENZ:E & HER; BERT Ll.F~ 

......................................................................................................................................................................................................................................... 

~5,n lftf<:'} : c.:C:)NTR()L~lJR DE ~-:.::.ES:El\U PC~·U~-:{· S'f'8TE~i:£.s DE TELE~./!S{ON C.t,8LE,S 
(~<4) Till~· M:::rwom< GONTROLU::'R For-:: CABLE lELEViSfON OEUVERY SYSTEMS 

(""'( 1-~~ .. . ·. ... . ( 

/d11d.( d. 
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2 553 120 

~:':-:n l~,breg~(su~t~J[At~1iract~cor:t3nt~~d): 
c-~.)nfrgwr~'t:on cf se·t i:op t~r:n~n:~ls jn ~ progn~:rn d~l!V$~V '$V:.~t~ff:. 1" h~ :!nv-ent:on ;~ p&:·t:c~.;L~;i~1 t~s.eft.;! ~n i.xogran~ d~i:very s~ ... ~tem~~ \.;.•i.th 
hun'-~r~sds of ch:~nn~sl~~ (if pn~g:·anHr~i·n~~, a tii~~nl: dr~v·~n p:·ogr:a~n ~~t~~~cti0n S}~~t~~n:: .m~d B p~{:.firf~fn Gt~ntHJ~ inf::)irn~:tior: s\-:nf5~ tt-:f~t 
r::an·~t-::~ d)~ta &r::d :ct~:r;~jfif::f; a~'~)-~;::b;.;:: ~'>f~~gfan~ ;.--:h~":ti:~-::~~. ~~p0citic0i!)''. H~e: ~n'-1f::r:i3o:-:: mo<·.hfit:~s ~ rm>or;~ffl co::t~o: ~r.fr~n1~;:~t:·on '.SiQ~~<~~ <"'tt th~ 
ce:htr: !1~:::f3f-3rN .. 1 tt~::·h.)f~:. thf! :no::tft&.fi ~:gn::-::~ i.:~ t.:·<::n::m~:u.~~d :o f:f:t::h $f:~ top tt:-:n1i:::::--~:. Thi·$ ~:ign::it i·s. us;.~'3d '.i\.'tth p:")mr:,g ~~:(..-th:·>:..~~; to r~f:Bl\'f! 
t~pstrean~ oata fro:·n tf11~ ~~·~t tt1p t~;tninais. l'h$ ::·~\IGnt[(v; it~it:.:~t(-:~.; sdtJ; t~p~tream d.::i:ta f~3ftie\.':2.L 9at~:1}:?:;~ a~; d~:t~: rsc·eiv~-3<.i :~nd 
c~-~rnpf~t~~~ ~he'NE~: \.it~nlogr:3pr~~c~~ fnf;:):·rn~Uo;.~ and pt·o~.r~~ff:s ~V~-~tc.r~n~:! ·:nfnrrt~atisx·: ThE~ ffr;.:nnDt~r~ pr(~s_~::3::s~-ss thi~~ d~~t~~ ~~n6 cnfo:Tn<~~h:_jr: 

to gf?rt0r~1t0 p~tk(1~J<.:">$ ot ·~fl\·~:.:Us0::.t~:nt$, r::~~ :.,.~·~3H ::--~s ~;;:..:.~:f~~3~1t <~nd bil:mg r";:l-x;;~ts, ttd9~~t<:.a :1°)\·'.>·ani5 ~::»'-~h Sf:t ti.--:·p tf:.n~:ii:6L Th:f: 
h:\oi'~~:·lUcn use~ :.,~p~~tr~;~:rrt ..:~~ta rt:csp~j:--:;n t1:2tr:'}"~~are; d.~tat~~<~S.;2::~ and pr<:·:c.:0$~.::"'~~J hard\~·~::-~ 8nd ~~t::·:ft:/{at'•2: tc.: .~ccoc·nplfsh thss~~ 
f~Jnc:t::on:s. 
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A Mt•d ndwork wntr-OlkT for use \">·iHi a digHat eabk bead.end 

t~ip::ibk of monitoring ~md t<mtrlJH!ng M~t top tennfrw!s ia a td<:vi.sh:m 

5 program delh·t-ry system .is descritH~d. Ttw hn·e!l1fou rdates to metlu.ids 

~UH:! app<irntus fm· a neHn:irk t:~:>mrnikl~ that .manages a tfmfigwnitfon of 

set top tennlti<l!ls In a program delhet:r system, T!J€ in"entimi h 

partkul<irly usduf in prognun ddivery systems wHh !nrndreds of 

drnnneh {if programming., a mNrn driven prngrnm si>k·etfon "'YSiHn, and ~1 

JO i:trognun ~~ontrol infrirmation :§ign<~l that <:arr.ks data and Men Hfks 

;n•aHabk pn:>gr;mi dwkt's, SpecHlrn!ly, the hn•etithm n1odifks a fH'ogn~m 

nnitro! information sign;~~ at the elbk headsmd befrn~~ dH• mndffied signal 

b tr~mm1Wed to e:ith s~~t ti)p termi~i<i.I. Thiii sig:trnl h lJS('d with polllng 

methods to t'N:dvi> tipHn.·~in1 {hifa frnm th!:' wt top terminals, The 

15 inv~ntfon initiatt\S 5Uth Up.~tn~am da~a n~tdcv;>1i, gatllers all data t'e('.t'°hed 

;rnd wmpih's ~·in'>'z:1' <h~mographks !nformatkm and pn::ignnm-< wakh!?'d 

infonmitlmL The .h.1ve-ntion pr{iN~c~ses thb dat:i and h1fonmHfon ti} 

g<~llN':ttt~ padu~ges of adver'i~scmerits~ as weU as IH'.('Qlrnt mu1 hilling 

rq:wrt:>,. targ~ted towunh> each :>ct top krrnhrnt Th{' !n \ {'.tidoii ust:·~ 

;w upstream data receptfou !rnrdw:ne~ databases and prm:-t~sslng h~in:!~y~uT 

~md snfiwar~ to an.:omp!hh thi::se f1rntHnns, 
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~ ET\\'QJ:~k CONTROLLFH FOR C~\m::.f,~J:.KL!~ VISION 

~2£LitEJ{t ~Y5J'E)'1S 

J1!iL~~JJ~.D APt~LICATtONS 

Tbfa ~ppikMs(m is a dh·isl(~1taI of C:.u:iadfo.n .appH~'.athm serfa~ 

mm:iher 2i447~8951 whkh is ~~ dh'islmrnl oJ ::ipplk~tinn serial m.imher 

2.151.459 !he C.rn>ldi1an Nafimrnl f>.!rn~·t of foh,ni<u.inn~! rn:it.~al 

applkatfon PCTiCS91!11616fikd:2De<'.ember1993 (01.12,9.3), 

TE (1lNIE,~!!l:..!:T~~tI~ 

The lnvcnthm rd~ites t~> ldevl~i<.m ~nt~rt.<~ltHrl~'nt systems for 

p~irtknh~dy; HH~ lnvendnn rdHte;o:; tu a nc-t·work eomrnlkr tlrnt i'tWillti:o:s, 

NrntH.i.ls 4l:nd manages :a tek~vhion prngr~m delivery netw(~rk from a ca.bk 

15 b('.>ldt:-n& 

pdmari!y ddvni by breJ:lktb.rniighs in techrwk~gy, In .l939, 

:w adv;.n1ce!l nn V.bdmk Z.vrnrykh~~l>l pkh.tre tnh1" p:nwkkd tht' 

s:tirmdns flw NBC w begin Hs first rcguhu-· broadn~~t~, fo 
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l 97$, advances i.n satdiH.e iechno~ogy pn>v1cled ~onsumers 
\VHJ'l increased prograrn.tning to hemes, 

Ma.'1y or th.!!-$e technology breakLh.rcH .. 1gh§ haw pn,duced 

~nl'.:'onvenlent systems for con$ume:rs, One e:,'(4J!lple ls tJ1e 

S ubiquitous tht~e :remote control home, having a separate and 
tmJq\le remote ~onuoi for t...11e 1''V, cabk oox and VCR. More 

:rec~ntly, technology has ptO'Yided cable U$er$ tn et-rta.m parts 

of the country ~ith lOO than.nets of programming:, TIUs 

!ncre~.sed program capat!ty $s beyond the abiHty of many 
l 0 corisw!l~rs to use ~.ffocuvely No method v! managing the 

program ch<:iice,$ .has bern pn;i•1ded to consumers, 

Consumers are th.~m.andin.~ that ftW.H't tldvan~es in 

television ent!!-rtalh."nt!:nt. partjc\ila .. dy prng.ra.T.§ a.1<1ct program 

choices, be pr~sern:ed to tbe. consumer h1 a user frtendly 
15 mru1nec Consumf.'r prefore:nces, instead of ttchnologteaJ. 

breakthroughs, w!H dr:ive the telev1sio,n ~nterrnlnnH~nt 

market for at le<Ut t.he ne..u 20 yNu-s. As ~oroput.er vendors 
have e..~enenced .a s.·wnch from. wad~!!-tlng new technology tn 

compmer hard"rare to marketing b~uer use:a.bility, intetiates 

2 O and se.rv1ce, the telt"V'J:SJon entertatnment indu~try '1-\>'W ~J~o 

exper:ienc~ a ~teh from new tei:m:i.oiogy dnv:tng the market 

to ~nllu:mer u~a.bilit:y ti't1,,.ing the market. 

Con~n.rn1ers want product$ meorpor~Ung new 

t~h...."lolcgy th~t are: i..liefuL A..<"ld will no Io~:ig:er purchase: new 

2 5 tech.'1ology for the ~e of ncve!t)'' or atatus., Tiee:hnologital 
ad-.rance' in sopJt~suc.ate:d hardware: a.re btgmnmg to ~H .. ttpass 
the capabHH:y of th~ .iaverage corHsuttRr to use th~ tH'W 

technology. Careful e:ng.ineenng must b~ done to make 

1Hnenatnmem produ~ts i.nct!r'poralli"lg ne:w te~.bnology U$tful 

30 and destred by c~:msumers.. 

!:n ilrcler for nf.!'W tekv:il!i!on entertaL.•·unt!nt product$ to 

be swcce$Sfot th~ prc<iucts. mu~t aausfy cot'!.sllmer demam:is, 
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'T''\/ consumers v.i:sh ~o go from HmHed '\lie'<;l,ing thoices to a 
variety of chi:i!.t'es. from no contrnl ~( programrulng ti:! 

curnbers.cme and mcotY\.·~mknt tdev1swn to ea~y and 

5 convemem telev1swn ~"1d keep costs aov.-11. Consumers, dQ 

not \\"!sh to pay .for one hundred c:hatine!s when due to lack of 

prng.rru:nm1ng tnfon:natJorL they seldom. if !:Ver, watch 

programmmg· on many of these cha.nnds, Vk'we:rs Wish their 

programming to be customtt.ed and tatgeted to their needs 
l 0 a.~d tastes. 

The concepts of mt~rneuve td~vfa!Cn. h!gh deH..nm:on 

tek•'ision and 300 ch~"1ne1 ca:h!e $)'-Stems in oonsume:r homes 

wHl not sdl if ilie:t' a.re not pack.aged. dd.ivered and pre5e-nted 

m a useable fashlon to comiumers. CoMumers are al."'eady 

15 betng btn:nbarded 'S8.1.t..11 programming opmms, numerous. 
ftfree· cable channels, subsmption ('abk channds a.1d p~y· 

p~r·v1e"<\' choices, Any further mcre.asl! m TV entert.ai."1.ment 

choices., 'W'tthaut a user frlendJy presematk.m and approach, 

v.iU h.kely be'W'ilder 'Viewers 'With a mt..~d,m .. u11bmg array of 

2.0 Ch.Otte$ 

The TV mdmmy .ha~ t..""'aditionally mark~ted and sold lts 

prognuns to cons:un::u'!r~ in bulk, ~uch all ~onu.nuous f(!td 

brQadc.a.st and .!ong~t~nn iubsmpt.1on5 ta· WO"\iie thannels. 
Th~ 'rV l..ndu~try is. unable to sell Ht program..mfng in large 

2 5 quantitie~ on a unit pes· urut b~, $UW ·l!iS tilt ornen.ng of one 
pr()gra.m. Con,umers p«!fe.:r a tm.it w~s, approftch ~li.U$e !t 
keeps coJSts down and .allow!l the eonstJro~r rn be more 
s.elerove: tn th:et.r 'li~'t.ng. 

rn tad•y·~ t~lev1,1on wor!i;L n~tworks manag~ th(' 

$0 program hne1..~p for it1(Hv'iduru chann~fa:.. Each network 

~tuilv-%~~ r-ating'il for tel~\.1ston ~h-OW$ $.rtd 1:kt~n:nh"B!:·it tJ1~ 

apprnpnate 3chedul.e or program ilneiip to gam market shar~ 
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and revenue frt)m advtrW.Ung Program raun;gs are 

dcterm!ned usmg a test group of vt~wers and statistical 

analysis methods. Since each thannd !s 1.n compe:tltion Mth 
every other channtL there is no ct:a)rdtnated ¢H'ort tt:i 

S -::irgaJ1u:e tekvi~ion prngraxnrning tn a manner that prtm~y 
sw ts t.tie v1ewer.s., 

Advertising has become equally a..'1noytng, ·wtt.h. ltl.~·e.rs 

besng yfor~ed,. to watch tde .. 1sion cm:ri.merda.h~ for goods a."'ld 

M:r>-ices: that are neH.her ne~ded nor desired. As a re$uk 
1 () cvr-.sumers ha·ve: become tmpauent and dlssausfied Mth 

tod~y·s ttk•'is!on detivery !)'Stems. Equally prnblemauc. 

the~e televismn delivery £Oystetn$ do not have the capabl.Uties:. 

or features rH.~-cessa.ry to operate in the cUgaal ienvtronment. 

Consequently, advances in d!gJtal tecl"..nology cru.l for ~ n~' 

l $ televis!on progra."n de~very ~tem th.at ls e:.apablt of saUsfying 

vary:s.ng ~O.n$um.er and vi~·er nttrl~. 

Ex.!M:lng cable h~adends ar~ unequipped for thie 

tra..'1sition to a digttal S:)'$tt:m, These cable headentls have no 

nn~ans for monitoring and eontr1::.Wng tht large numbers or 

2\.1 p.rograJn signals and adveruseroents. that Will e'\'entua.lly be 

passed on to both ct:in!umers ruld v:tewers, TheM.! c~ble 

htad~nds M~ unequlpp~d t~ ma.r·u:ige a~e<Junt a.."td b:!lHng 
tnformaHon for •et top tern:imab W'ithout. r~lying on 
telephone li.'1es, In addHJo.n, these cabl~ hu.t:kn-ds have no 

2 5 n:a'!aJ1s for targeting $dveruse,m~nt.~ t.¢ partku1ar ~o:Mumeu 

and "'i~~'$. 

\\''hat f~ needed hl a ne.~·or-k conttoUer· for a dtgttaJ 

c~bk hit<~dend u~ed m a tde\1~ton dtUvery $}'Stem. 

'Wbat H§ ne~died 15 a versatile netvtork cont~roUer for a 

;JO cal:lle h~ade .. n~;L 
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\Vhat a needed ~s a network ci:mttolkr for use fn ;a 

cable headend tha:t JS capable of operating i.n bQth t.'"le dlg~ta.! 

and analog .ent1trnmnent 
What ls needed fs certain compane.nts .of a network 

5 eomrnHer for ~ ~Hg!tal cable headend us:ed in a cabJe 
televi~rn:in dell'lrery !i)>st.em. 

10 

\\'bat ts needed ls a network ?:Ont.roller capable of 
eontrollU1g mult!ple v~deo:/audlo p.rog.ram 5tgnals recew~d t:-y 

a cable headend from ~ iatd.ilte trar1spondtr. 
'Nhat is needed 1:$ a neni•ork eomroUer lb.at ean ci::;ntro! 

the rnut.mg of both a."1a1og and d.!gaa! V'!deo/audw pregram 
signals from c:able headend to >.1~·er home.$, 

V."hat is needed Ls a network ccm ... ~lle:r component for a 

cabh~· headend that cant.rob the tombinJng t.he tHgit~l 

15 video/aud:h:i ~ugnrus. 

'Wl:lat is need~d t$ ti network conuolltr that creates 

tiered programming cy combining , .. ·anou5 d!g1ta.l "1.deo/audjci 

stgnals, 
\Vhat is nie~ded is. a network eontroUer for a cable 

2 O headend that aecrmu:nooates dtffertnt handwtdth availaNlHy 

between cable hesdend and ~ Vi~ homes. 
What 1$ needed 1$ a n~rv.·ork e:ontrolkr capable: of 

modtfying program £:ontro1 4'1forn:umon reeetved frvm an 
ate.rmtl $Ouree. 

2 5 What 1£& needed !s ~ network (.XmtrQtler eapabhe of 
w·geung Video to \'i~>en, 

¥.<'hat is ne~ded i5 a network control!~r capablt of 
t.argettng tele-Y1sion eomme.retals to spect{k e:onsumeN> $.nd 

Vie""'ers, 
JO Vlhat. hl n~eded :ts • net~rk CQ:ntroller (.~pable: of 

game.ring iclon:nation on pro~ watcl'led by "'*~· 
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What . ls needed J.g .a n~twor.li: eoraroll!!-r (':a,p.ab!~ of 

managmg account and bUllng 1nfon:natlon. 
The present tnvenuon is addressed to foHUl these 

need§, 

The present h1ventwn ls a network controller for a 
l 0 tek\is!on dehvery system. The netvtork controller 1~ the 

cenuaJ co..<nponent that prm.'iqes morutort."1g a."1d comrot of 

set top termtnah in a tekv:!sit:m delivery !ystem, The 

network tcrnro!let 1$ a key component of a digital cable 
television delivery $}'!\'.tem. The nerw-ork controller of t,.lje 

l 5 present 1rrvent1i:u·~ prnvHks much greater c~pabmty and 

flex.ibthty than ~sung ~able headend control equipment. 

The network controller of the preferred embodiment 

performs all its eabk: network monitoring a.·,,.d control of $et 

top ttnllmal$ mthm the: cable: htadend, The cable headend 

2 O retefve$ and p~e!lses dfg.itruly wmpr~sed program signals 

before the $tg~ are relayed tS) ea~ ~et ttip te:rrninaL Eiitch 
cable he:adend -"ite !~ equ1pp~d wttb multiple 5ltte1Hte 

recetver di!hes ~d a ~inal pr~Mor. 
Nt. an mt~ediary 0-e~n the "t top te~~ah .and 

i~ the prograrn deU\l'try sy~ttm'1 (1pet1ltiocri:s ~mer ~¢r {it.her 
remot~ ~tte}, the c11l;de h~.adend reUe$ on the net\\•ork 
eonu·oller to perlarm key cable :!J!rte:m operations. ln 
pan.Jcuiar, U'le network tontroHet ~ccommodate~ reswnal 

prngramming need$ by working ~1th other cable heaoend 
30 compone:nt5, The network tcntroUer also perft:H'ros the 

system co.ntrot fu."3.CtjJ~fl$ for th~ eabt~ ~tern, 
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7 

n:ie primaty function of the network controller fs to 
m;;;.nage tJi.e conilgurntJon nf set top termmals and ?roct$S 

s;ignals recej\·'ed f:rorn the set top te:nr.J,..'1als. In t."'le preferred 

tmbodtment, the ne:rwork controller tn!')n.Hors. a."nong ct.her 

thtngs, automauc po1Mlack .reaponses from the $.et top 
te:rn'.Jnais remotely loeated at each :subscnben» home, The 

polling a..'1d awtomatk repon .. badt cyde occun frequently 

enough to allow the network controller to matnt.att1 ace<.:i:rate 

account and bnlmg tnf~rn:~tlition as well as :mon.uor authotized 

l O cha..'1nel ;:H.:s:ess. 

ln t.he simplest embodiment H'tfonnau.Qn t0 be !ent w 
the: net'l.Vork comm.Her ts.>'i.ll be stored in RAJ4 ~1th.in each 

subscriber's s.et top ten::nit1al a..'1d: W'ill be retrieved cnly upon 
poUmg by the: network controller. Retrleval may, for 

1 5 exampk.. otcur on a tfa.Jly'. ~·eek1y or monthly baais. The 
ne~'ork contrdler a.Uo"WS the $f~tem to :tnaint.a..tn complete 

~nfonnauon on all programs wat~hed usmg a particular ~ct 

top tem.111al. 
The network controllu ~ at$O ~ble to respond to tht' 

20 i..tt.t."U{'.diate need5 of a $et top te.""roina.L or a group of set top 

termin.als, The ne:tv.-ork controller ean mt1dtfy a progrrun 
stgnal reteh/ed from thf! program deUvery syMem 's, 

operattonSc centti' before the pr~ signal i;§ tra.nsm.ltted to 
the set top H!:nnmru. Therefore:, the: ne~'Orlt contt~llet 

25 ~nllblu tht delivery aystem to a'hlpt to the: ~pectn~ 

rcqu1rnrn~nt-' of indNidu~} •et top tetmitnd~ when 

inb:.~rmau~n on th~~ r~u.U'ement.s cannot be proVided to tJie 
openauons cerW!:.t' L."i adva.'1ce, in other W{)rd$, the ne~rk 

~ont:roller t5 able to perion:n "'on the fly progrru:nmm~f 
30 d~ang(!~, With th.ts ¢apabU1ty. the network contn:dle:r ~ 

hatidlt sophtsuc~ttd local programmmg needs .Jue:b " 
interncttvc telt'•<"h1tn1 !tr>-'leu. $pHt .$Crten vttho. and 
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sdectfon of different fordgn fanguages for the same video, In 

addition, the neh'+"'ork controHer conh--ols and monitors all 

t:ornpressors and decorupressors in d-w system. 

The nctn't)rk controHe:r makes use of a m.nnber of 

S sofhvare rt.iufo~~s that agsh~t the networ·k N.mtr-olfor tu perform 

Hs major fonctifms, One of the major n:rnti.nes assists the 

ndw'ork ~i::mtroHer to modify the prug:ram control information 

so that changes and ~H.lditluns ht prog:rnmming and 

ad've:rtfaenu.mts can he acconnnodated. Such changes and 

lO atkW:ions include set top terminal access authorizations a.nd 

deauthodz.ations. 

A set top termim.ll data gathering routine alkrws Hu.~ 

nehvork controlkr to scherluk and perform pornng of an set 

top tt~nninals operating in th~ sysb.~m. The .soft.1\'are also 

l S rwovldt•s the network cfrntroHer with a means of processhig 

status reports received frmn set t(.)p terminals in response to 

poHlng requests, 

A video targeting routim.~ makes use of a vicwer~s 

demographic inftwmatkm and vhr·wing habits to determine 

:::o those ~dvertls('ments that are of most interest to that partkular 

viewer. In so (foingi the ro.ufou~ gene.rates packages of 

advettisenients targeted towanls t.~ach vi-ewer. 

Fh.rn.Uy. an :ukHtlon.a1 n:Jutfoe correfoJes Ha~ programs 

accessed W'ith pddng infonxrntkm to geru~mte himng reports 

25 that ('an be sent to a giv~n set top termin:11 nver the cable 

dbtdbufom network. Aside from this routine, the neh\·ork 
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cnntt·oifot· ~lcccimrnodates other methods of bHHng and t~ccm1nt 

mainhHlance~ such as through the use of rernote bBHng sitt~s. 

The present invention is. not on!y able to operate in dw 

digital envinmmcut but ahm introdm~es many new fo:!hln:'.S to 

:5 tekvisfrrn program deHver)' and cuMe headend crmtrot 

ln otH~ aspect~ tht.• pn.~st"nt invention provides: an 

appanitus for targt.~tfog advertising to at foast one subscriber~ 

{~ompdsing by: means for gathering programs watdl~d data 

froni a subscriber; and a processrH' operaldy ~fHHH~ded to the 

l O g<ltht~dng means and including: rm~~ns for ;urnlyzing the 

gathered programs \~··at~bed data by d.etenninlng the frequt~o(~y 

of programs w·at>:.~bed by tile subscriber ur the viC\\"ing habits of 

the subscriber; means for correJating the analyzed pn)gt·uns 

·watdi(~d dat~ with at lt:ast one advertisement by comparing the 

i5 programs watched data with adv~~rti~a~mN1ts; means for 

selecting at least one corrdated advertisement. 

ln a further aspect~ the prest~nt invention provides an 

app:,u·atm; for provid!ug digital prognun signals to subscriber 

locations} capable of inserth~g bc~I '*vaiiabWty signals aJ1d 

20 ~dedi.ng digit~l program sign.als received from outside snun:".t~s~ 

cnn:lprishig! a m~ans for n'ceiving digihd program signals; 

digital fogk circuitry~ ccmnected to the recdving means, 

wh!~rdn digital prognnn sign.a.ls nrn.y be inserted ~ml \.~·hcn~in 

digHal fH'iJgrnms may b~ sefoctHi; '1 p~roces~mr, <Jp{'rahly 

25 cn1mected to the digirnJ logk circuitry~ wherein fnst'.rfo.u1 of 

local ~lvaHabHHy sign•ds: are controlled and. wherein the 
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sekction of digH~~l program signals are controlkd; and means 

for M.~m:Hng progr~nns, Qf.H.~rnMy £:().nnected to the digital logic 

drcuitry~ \Vherdn digital program signals are sent t{'} 

subscdhH h,'H.~Mtc~nsJ ~rnd \'\'·herein digital progr~m signals Ornt 

5 have been inserted or selected are sent to subscriber locations. 

fo ~ st.in further a.sped, the present itrvlmtfon provides ~rn 

apparatus for use in a f.H"f..~gr:un delivery SJstem lrnviug a 

phu,~Hty of progrnm signals! wherein the appan:.ih..~s recdves 

directions for toes.I inst~rtion from <l remote SOlffC~\ eornprising: 

l O a receiver\ wherein dkectiz·rns for local insE.~rtinn f:rorn a r~.tmuh~ 

soun.~e an~ received; a d~tabase) cont~linhtg informathm on a 

ph.traHty of programs; a pn.Kcssor, ope.rahly (~onnf.~ded to Hu.~ 

receiver and database~ 'l-'4-u~rein the directhms frr.nn the renwte 

sirnr!'.t' are pnwess:ed to generate a processed signal; a focal 

JS insert€.'r, conneded to the processor~ wherein !ncal 

progrnmming is inst•rh.~d into a digital prngnun signal us:Ing the 

prnc~.sscd slgmd frmn. the f.H'Oct:ssor; and a modulator~ when.du 

a pluraHty 'Jf program signals indt.1ding the prograni signal 

~~irrying th(~ inscrh~d ki,cal p,n_)gramrning is modulated. 

20 In a farther· aspect~ the present inventh:m pr·nvides an 

apparatus that g<~tbers in.fon:nafa.m reh~ted to t~devision 

viewing habits~ compdsing~ a fkst processor that pn)vfrh:s 

information rdated to whk.h television pn)gn.unniing was 

vfo\"1'ed; a first memory ~~oupkd to the first proi:essor that 

7' stores the infonnatifm; a second processor Hrnt rN~eivt~.s the 

information frum the first .memory ~rn.d arranges the 
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information ~1s progrnrru'> 'Wakhed data; and a second memory 

cnuph.~d to the second proct.$SOr that stores the programs 

w~~khed data. 

top terminals in ~~ bruad:cast television progra.m delivery 

systt~m~ comprising~ ffi(~ans fur gathering the programs 

watched h1forrm1.tion; n1ea1.1s for storing the gathered pn'*grams 

~vakhed information; means for sorting the stored programs 

rn wakhf.!d inftn·nu~tion by a plurality of progr$m C<ategoriest aud 

nu.~an.s for ranking the plurality of p:rognnn categories. by 

frequency of programs 'Yatched in each category, wherein 

program categnrh.$ vrith more programs w~~tened are ranked 

higher than program cah~gories Vflth few.er progratns ·watcht.~d. 

fo a stm further aspect~ dw present in.venth.Hl fH"ff\tirles a 

comprising~ gathcdng progrn.ms "vatd1ecl data for set top 

h~rmimlls in a bro.ad('.ast tdeviskm program ddh-'t~ry syst£m; 

storing the gathered pr(.)grams 'Watched data in a t:fat~base; 

20 accessing the stored programs w:itcbed dafa; ~rnd cotmting the 

.lit(~essed programs wakned dat~l to detN'UlhH: d:ii::~ frequency of 

progrnms watched by the sd top tenninaJs. "~·herehi prugnuus 

'v~tched counts ~ff('. ~l:rranged In a programs watched matrix. 

In a further asped'l' tfu~ present invention provides a 

25 tdevision svsten1 drnt rece~ves and stores data rdated to 
~ 
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rN:dver op~rnMr camwctt:d to tile Klit top !~nnimil, the r.ec.eh·er ree~iving 

pn}gnuns w~td:1ed inform:Hfon fnm.s the set !<)P krn:dtrnJ; a prtH-:esfior 

c~rnpkd to ih.e n~nh·u-, th~ priwes~Ot' proc~ssiug the ~nigums ·w~h:-h~d 

foformation to gcnr.rate H prngra:ms ·w~N:lu:rl n.1a:trix; and a d.at:ah~se 

5 "-Oupkrl (o the fH'Qetl:!;S1)r th~t stor.c~ the pn1gpuns ><n~tt'bcd matdx1 

wbereia1 the process.er is i.:'a:p:~hk of i~ndlig!io~ HdecHon i)f iH'(igrnms to b(~ 

sent to thf i>t! u~r ten:nhuit 

fo a forth.er a!lpcct~ the pn.~set1t invention prnvhks -a netw(}rk 

cootn:ilkt· foi- ll?H: with digital sigsia! pt'~cessis1g, N}Uip!laent in a. cahk 

l 0 he a demi (apabk ~•f remntdy monitoring ~ml controlling ~t pforahty {I[ s~i 

fop tnmin;als in a c~~ble kk>.·fahnl program ddhery sy.3tem usin.g network 

nmtrol d.ifo, each set top tenninal receiving a plurality of informadm:t 

fidd!l tn ~ comm! information strcarn. the czuttrl)l i~1fonnllti·On §tre:.tm 

heing prnduced u~iug a pt(ignnn ('.Outrol hifontrntion signal recdved from 

l S ~ r€mMdy foe:~tr.d soun:::e, the ll{'.fwork cim! rnHer tt)mprising; ~n 

interfac{'. me~rns, connected tn the digital signal prnc~~sing equipt!l{'.f.lt~ foi· 

receiving ~wd tnrnsferring control iuform~forn, \-vherd~l the program 

~~~)·~Hrol itiformat:hwli sigmitl ;~ recd-ved fn~m the digihd signal pnH;essing 

eqoipmrnt 1rn a sdiedufod basis and th~ conh'tii inforn1atfon strea.111 

20 IJl'(ldui:-ed using the pn)gnm1 t.~M1tr1J! info:nnathm signfti i!> tnmsforred to 

du:: digital signal !H'Messhig equiJ'Hnt~1 fur di(«tdbtiiimi o.,.·(~f l'he ca.hie 

teh:'l-'ts.ion syst~m; ~ me~ms for st~ring the nctwor·k cnntrnf data, "~'her{'in 

H.w stN'ed ndw(~fk i:-oalrn~ data indodes data on tdfvhifou prnt;rams; 1~ 

m . .;~ans fnr ;u:c.~ssing th~ ~tored M~t'!~'wrk t.ontrQ! data; and ~ mem1s for 

25 ~~filtrnHng fot- ~ontro~ infonnation stnam ut<ing the n:ci~ived prngn1m 

C(HHnJI informativn s.ign~l <md the- accc-s.s:ed netw0crk conb'(li rlab~ 

wberdn th~ receivi:d iwognm information signal carl"ie~ (fata Oll 

padiagt:d fll':'ogrnms or merrn NHl{tf~t, whn'ch)' tlH~ i~~forrnatfon fields of 

th~ ~outrnl infonnatfon stre~un an~ fonn;;d hy mo<lifyiag the data mt 

30 pa~k~gcd prngrams; i_H' HH$U f!J~tent <rnd \\·hereby the ~ot1trnl 

fofon:tu~iion stream <=J.ll ti<ubsequendy b~ distdbtHe<l to mulHp!e :sd top 
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h~ a stm hst"thi:'r aspe-ct1 the pn.:st~nt isi'>rntfon prnvides a nH~tlwd 

for ut<fog digH.~J t<ig,trnl p:roet!~sing equipmen! in a eabh~ h~a<lcnd to 

rem:Mdy m~rniti:sr and control a phiraHty M S*.'.1 top tt~rminah in a cable 

tde-vis:fon system, each set kip tet'1n!na! atfapted tt:l h·ammit a set h~p 

5 t.ernlimd stMiu r~{H.H't llmi !o rel.:th'e a ('{mh'ot frifonnathm st:rrnm 

pntdui:-erl from: a ps-ognrn:i {:1)ntrl1! infurmutkm ~igna.l drnt cmnnrnnkatt1'! 

d~ta h.t au lnformMkHl fidd 1 the metlrnrl Nmprising tb.e steps tJf: 

!nte:rfadng ·with the dsgHai .sign.al pnwe!!'.sisig eqt,i,itnneut, s'l<·hereiti the 

pragram (:r.aHni! inform~ti1Jn signal is received frnm the digital signal 

l 0 pn.lces~dn~ equipment un ~ sdiedukd !:Hl.sis and the ~;)ntrol h1for·m.~~th:in 

stream produ(ed tu<h1g the pr·ogram e.ont:r-ol Information sign~~i is 

tnmsfrrn.~d batk to tile signal pnH::tssing t:qtiif:Hntmt h1r dbhibutfon over 

tht cable teh;'''i!ifo11 sysh::~•~; recdving set top termJmd status rept>rts, 

w·berdti Hu: neeived set top termhla.l status rep~n'ts pniv.ide the set t1)p 

l S tennhrnls ~lth •rn ups~r-~~am dat~ tt-211:rnnd~shrn ~~~p~bHi(y; stor'ing ne~v .. ·od•. 

c111H:rn~ data, whe.t"ein th~ i.<t~)s·e~l :t)t~t'W1)rk c(mtn)! ~fo{:-i indtuks dafa: trn 

prGgnuns :mtl contents of the rteeivtd ~et top kn.niu~t~ sfatus H!fWrts; 

ati::t~ssing tilt ston~rl net·work etmtro~ data; and gencrnting tb.t contMl 

i:nfornrnH.o~i str:e-am t..rning thi:- rttdvtd program eo:ntt·ol inform~thm 

20 signal and tin ~ci::tsstrl n.t~twod,;: 1:.zu.1tn.)! ~fat~. whelf·e~si the inform~tkm 

fithh (~f ttH.· e{mtrril itifor·m;s6~m s{ream are cre<tttd imd the control 

ittfo:t·~luttion stttam Is ~uJ.isequcntly distributed h:i mu1tipl~ sd top 

fenr1ii:121l.~. 

fo a $Wt further ·~~r(~\Ct, the pre:sen( fovenfo.in provides a network 

25 controller for- u:se with digital JJ!girni pn:.Ke:s:sirig e~luipmtmt iu ;~ cable 

hea<lend capable ftf monttodng arsd comromng: ~ t'1hirnHty of s~t fop 

terminals !ti a eabk tdedsim1 p:rngrzm delh'('.r)' sy:skm that uses ~1.~ntr~l 

illfotmation ~nd net"'''ork ci:intfo! dahl, wh~rdll t'ntries may he made and 

viewed by an l}ptrator, eompdsh1g~ an interfa!.':e, crmm.~~t(~U to H~e <.Hgiial 

30 signal pro(:~:ss!ng (:qulpm~M, wbi?rdn dH' ~nk~rface re.cchf~s ~nd tTan$frr!> 

Nntrol h1h>nm1Hm~ to the digita! -"tgnaJ pn:i~~!~sing t'quipnwnt; mNIHa·y; 

wln~n~in th(~ m~mtiry ston~s itH'. :uehnirk ;:-onh'n! 1fata indtsding ifah osl 

/'..,.......... 
; 
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tdevis.lt1n progrnm!l fo ii database fo:riruH and "'·~•h.;-rdn tht~ ston-d neh»'nrk 

counol <lat•~ may bt• "ttessed; a !1('.twork contrnUer ('Pt\ Nnrnectt:-d to tlH' 

menwry and the hHerfan'; for genenttlng i~ cmJtrd h:sformatinn ~ti~e;:un 

using the stored network control data from the rnem:ory, ~vfH;n}by 

:S i!lfonn.~Hlon Held'!< fM· tbt' eontn}! inr~xn1rnH~~1 §tream art- f<.H"itH~d ~md the 

enntroi inform~itkm ~tream ls <";Ubsequent!y dbtrihMed to set top 

ti:rmimds; input device, conneeted to the m'hYfffk comrnUer c:ru~ 

wtwrdn Nltrks rlmy tse rm~de; ~rnd i~ dbplay, totrnected to tile nCt\\'<_;:rk 

tOtHrzilfor C~~t}~ fnr vkwhlg dlcl.ta ilnd ('!ltrks made (Hl the input de\·ite, 

In a further aspect, the pn'sent invi~ntion provides n neh'mrk 

er.n:Hn>Hfr for ~·emotely nuu~a~ing ~~CNtHlt ~n~d billing h1frirmatio~l ~wer >t 

c~shk tdeviskm <lhtribuHon m~t·work cb.aractedzed by: a m~a{is for 

{'.N:ating a polling request messag~; ~ u1Nrns for tnrnt>m.HHng fht~ t~omng 

reqm~H tm~ssage h} ~H t\ip tN·mfrrnls, wh.en:\il:1 the pn!!fog request me.~§~J;:t: 

.l 5 directs Ntdi set top terrnitut1 to initiate upstH'.>Hn <fata trirnsmhs.ion of set 

uip krmfaal st:itus rq:iQrts oH:r tbe cable dhtrilrnlion udwm-k;. ~~ means 

fl:ir r·et'd'dng d.lt'. sN top termirrnl 'iifatus repoH~~ hhi:n:fa foe ;<;,et f!Jp 

termhw! statu'.'l n:-pons kidudi: progrnms i'rnh~bed ~hita.; a nH::•ws for 

~todn~ network C<Hktrd dat:~, \.Yhenin tbe storN1 iH~twnrk coutr-o! dMa 

20 im:lmks prngrn.ms watched darn and pdce categor~ <lah~; a mean'!< fos· 

tnrrebting the prngrnrrrn wa!ebed dat;~ vdtb th!? p:rke r;~tq~nry d;iit~ !o 

pn:.idut't:'. prk~ c1wrdatl.01~s; and a !tlf'.an~ for ge11en1Ht1g at k•~st <me Mmog 

report b~!>ed on tb{' prnduc~d prke enrnlations; -imd a me~uts fot' 

trnn~miWng tbe bHllni~ report'i to HH' set top termh1als for d.hph~y on a 

i:; tekvlsimt sfn.'.f!), 

fo a i>dH furdter ~rnpef't, the present hiventfon prov.ides ~wctv,.·ork 

~ontri:.1U('r for usf with a c;:ihk !n~adend c~ipabk M remotely targeting 

categories (if .adverthem~nts to gn}upis i:.1f 'it:-t wp tt>rmlna!is in ~! ~:abk 

tdevision 1>~stem, the aN\'\'Ork Nmtt'€)ikt- t'h~ranerit.Ni by: ~ mean~ fot' 

:HJ gathering programs \\ati:btd da:ta for e>lth srt top termhrn! il1 the table 

television syst(~.m; a mt<rns for com:itiug dH! gaUuned pr,ognHns watd:H:d 

data f(} detennine the frequeney of progrnm.s '''~lkhed by each sd top 
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tt~nnhrnt fo the tahk t!i'k1..-i>sim1 fH"i'.1gna:m ddher-y systcrn, wherein the 

pn1grams ''°'o:itiJted {'.Otrnts an'. corntlHed hy progn~n! t'Htegory •~nd tim('. 

slot; a mc~rns fot· creating s;et fop tennina.I gn:iup foformMfrm indkatitig a 

gnmp Msigni:~Jeat for i:-adi set top hTiri.li:~al by nindating the prngnuus 

$ \'1-'AAtdH'.'d ~.ounb ·with the ~ategod{'S -of si<lvertherrients, \\·bendn ead1 

cate~ory ;uh·erHsements indw:ks one or more advertiM'.ments ~n··aH~bk 

for targetiug to the sN top termiu~~h; and ;;~ owatl§ kir transmiHhig th~ sH 

top krmJnal gmu.p inforrrrnlinn to Hie set top termhrnl hl a nmtrol 

iofonmnkw slream that ini>tni>:ts the set top tennina! .in sekdhig targeted 

HI ~i:htTtiWmeots fnt dl§l),laf i:htrtllg viewh.1g (}f tu·()gn:ims. 

In a still furdH.~r <~spen, the ptesfnt hlwntkn1 ptn\itks a (~tW<)rk 

r:on!Toller for rrnwte!y monHtrdni~ a p.l11rality of set top krmiua!s in a 

rnhk tekvision sysH?m, the m~twork ~ontro!kr drnrar:terizetl by: a meims 

for rec~iviog ~i pn:.icgram rnutn;! iufonnadotl sigoa! fr<)m digital s.ignai 

15 pnh:'{:sslng iN.luipmenL i~h('rdn the digital signal processing tquipment is 

co-located ·with the reedving rnr;ms at the cable headt>nd am1 the 

progrn m uiutrn! foformatfon signal is: n~teived by th~~ di.~ital signal 

prote'>sitig equiprm~tit from a rdriotdy lol~ated Hmree; a me~tils fnr storfo.g 

neh'\'Ot·k <:nntn)i data, wbetdn tin• st<ffed m~tvrork cm:ittd data iiH:lutks 

2H data on tdevishm prngnims;; a memn. for· >'l.t<'e:ssin.g th~~ st1n·ed. network 

cnntn.i! dat~; a mNUH J'nr gi~tH'rafrng ~ >:mitroi inf!:innathln stream uslng 

Hie f'ii'{'.:ei..,·NI pn>grarn i::trniniJ hiformat!(H.i ~ig~m! ~nd the iin:<:~.s,~Ni 

m'fWt)rk co11trnl dabi, whcrdn tbt~ n-reiv('d pro,~r;.,un information si~~md 

t:<n'rks data on padui:ged pr~)p"an1s tir men\l tmitHtt and w~H~n:by 

25 lnfornmtinn fields i1f the cnntro! informatim1 ~tr<:'>llll arc cre~ikd by 

llKtdifyfog the data i:ltl p~iek~ged prl)grnms i:w n:H:~rn contt~nt based ~1n the 

sti:ired neiwnr-k toutr·ol data S() that the ~n'<lted iofonmHiou fieh:h l:'.ontafo 

darn on modified padrnges. (if prqgrams nr nwdH'ieo ~nenu content~ 

im:!uding program nuci;oQ' and menu assig1Hntnt infor·m<itiun; >! means 

:w for in.1.n::;kning the \~!:lntn)\ informat!(!n i<tr<:~am to tb(: dighai <slgirnt 

pro£tssing eq;utpnH.'.!H, wher·tby the ('.OOtn:i~ i1Jfr1nna1hrn ~tr('.am is 

~ubs.eqtu•ntty i:HstrH.rntN1 by ti:lr digjt.al sigr.rnJ pn1N~ssh.1g equipnwnt to 
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muWple Ii!:'~ top te.s·mlH<th; a m{;•ws for g;~thedng program;;;, wakbed data 

for e<Kh set top tennhutl in fiH; ~~hie fok'vbion pr-0grnm ddivery syHt:'m, 

·wherdn the gaOwrt~d prt>gnmi_s ''1-'ah:hed tfata h; st1:>red ki the: storing 

nrnan!« &<o that H i::~rn b€ iH'.~es§t;d by tile ~tttessln-g nwims; a m{;ans for 

S ctniotiltg the ~~('.t{;sscd proi,:rnms watdu'd data fo ddl~rmfoe Uie frt-'qti:nH::y 

of pnJgrnms watched by ead1 M't top t€tttihwl in th€ cabk televhkm 

progrllm ddh:ery system. wlH>:t('fo da; J.H'tlgram:s t\'atcl:H'd t~)unts are 

~nm::t~{;d ill at kast one prni,:rnms 'WaU:iH'cl matrh by prngram ~~iaH•goty 

m:id timi: sfot; and a means, c1:>n11ecfN:l to tlH' generating lrH'.aits. for 

I 0 creathlg H;t top tennillal grtnsp inform~Hkm indk~~ti!Jg a group 

;)ssigument fr1r N~dl §{;t U.1p ~ermhud by CQrn~hiHng the programs vnHd1ed 

('.Otil:lb vdtll tbt: {':ategorks !~f adn~r!iM'.i:tWn!s, whl~rdn ~ad1 

advertisements {'nfog{)f,Y in.dudes advtrtist:'mN1ts avaHahl~ for targNlng 

to th{': H~t !Qp h'rmku~b, and w!:H'.rdn the created sd top termhrn! group 

1,; hlf1)rmatf osi is. lncfa<l~rl m~ dat~ in the umtro! informati<m stream, 

In a "itm forther aspN:t~ the pre~:ent invention prnvides ~m 

apparntu$ for ~~ program signal ddivery systeni ..,,berchi digltai program 

signals 11n.' used compds~ng: a n~ceiver, whendn program slgnaJs Me 

n·ceived; >l dermiltipkxnr., co1rnN.:h~d h) OH'. recdver. wherein program 

W sign~ih an ~:kmultipkH~d for proces~ing; digital !og.k1 c.i.Hweeted to the 

demul.H1)kXt:t\ wherdn demuhipleH'd sigmih M(' procesHd; H nmtrol 

pn.1i:'.e$slng unH. i:iperably (;Ounected to tbe digitai iogk; w!rnrehi the 

processlng of thr: dermd!ipk~~d ;;igtrnh in the tHgH~l !ngk is ci:ir1!rnlkd; 

muhlp:!ex~r, timnected to Hie digital !ngk~ w!H'rdn pn.H;eswd sigrrnh an~ 

nmltipkxed~ ~m.l a rm~dulat~1~\ roirnN".tNi to tbt' mnhip!exet·, ~vlwn~i:o 

mu!Hpk~ed signals art~ nwdu.!ated <llld when~b:t Hu· rnod1~fah«i sigmd is 

f<n-'Wllrded t.1) snfo~<-rihers, 

Lo a still foHber asp~·(:t, tbe pr{'§{~nt inventkin pnivides ~rn 

~tpparntm• for use with a m:twfffk having suh~c:rlhers drn! us.es twi)·~~")f 

JO \:Omrntwk•tlhms :tHi:iwiui~ uµstrea~m data trn.ll<>misskm from the 
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i:'(H'!Hl'Htnk:rt!~)O system, \''<'h.crt:dr.i signals are J:H'Ot.t'SSt'd hefore he.h1g M.~nr 

dm>i,'nslream to subscriben;: •m RF ci:irnbhwr, counetted to the t·w0--w.:ay 

~omrm.rnkafom system. when'fo uw>tn~am data tr•rnHnis'iiions art 

5 received from t.lle hHH'rn'y n:m~munk.a.Hou syste.m; a netwl'..irk cm1trnlkr• 

('.tHW('dN:l ti:i th12- RF <.'.i)nibltwr. '1-\'bert'in upstream rbt:l transn1i!'>sitms in·!:' 

recdYed fn:im the RF cnmbhten and t'htrdiJ pnigram CtHHrol 

fofonm1Hm~ h used, ~uid th<: lH:t~·''urk contrn!.kr comprbes ;~ prnces5ing 

unit, ~\·bl:rein program tontrnt info.rnwti~)JI is prm'!~ssed. 

In •~ stHl fortber aspN·~, the pr·i;s.imt hn·(•ntion 1wuvid1~s ~l cmnptite.t' 

l 5 cm:rnected w the netn·lH'k and ren:wfdy hH~atcd from the suhsnit.HT 

locations, ·wbendi1 tbe pn)t.esso:r f;\(:l'J.tratf.'s control sign.ah to con~ro~ the 

dbtrHmfa>n oi· dden :nid audio signals fa dH~ phirn!hy d tnmhrnls 

h:H."lHi'd at !mhl<>edber hwations; ~md signal prnce~sh)g (:!'.ptipmenh whkb 

N~mmi..rnk.M~~s '-~·ith th~ in·oci:~s1)t' through a rHrn·tH~tv~.·ork tMH:t£ction, 

10 adapted in {,mtput aMHn ~H:td vii:foo sigrrnb tn a p!ura.Hty ~~f termirrnls. 

In ~ stiU fortl:H'.r asp~~!(l, th~: pn~Sl'.nt ilwetHh:m provi<h~s a tH'.twork 

ri:n1trolkr for mi·li' hi a <-abk sy~k:m fot· drnosing ~e~J oveday'\<, wb~ndu <t 

subscrHwr may request a text m·eday rq:in.~s\:'ndng the audio assodah:d 

'with the vldN) tn a program, wherein a set f()p tt~nnlna! tnmsmlts tbt 

25 suhscdber r~qi:u~sH comp:rislng: a n-H'.:ws for H'tdvhlg subscriber 

n.~{fUi~sh; a ,i:non~~s<n· t~} identify the suhscdb.::r n.'qti~·st for tcli:t fn·erlap 

fnmi a ph.1rnHty of <mh!><.Tiber T~qlH'sb; ~ me-~ws for dwoshig d!(' 

tMn·spomiing h:xt on:day fmm a plunfrty fd' text O\'{Tby~; ami a rm.·ans 

for tnmsmiHing k:d i:1verh~y to tile sd top ttnninal for display, 

h1 a still fortber aspN":t., the pn.:sN1t JnvmHou prnvhks a system fr.ir 

dl(H)Stttg ~udio ehamH;h, wherein more Hrnn nne audio cbarmd may exist 

for a video, rnmprhing: a signal pnHX'.$M<, wh{'rdn a plurnMy (if dl.git~l 
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Sj 

ddeo s:i~J.1:ah and 2udio ch;uwds ar~ nicdved, and wherdt1 a H'\:"e~ved 

viden s.lgnal may b~rv~ mohipk audio channd&; a enntroHe:r, 'Yherdn the 

ctrntn~lh:r sde<'.ts oue nr nrnn rei:-dved 1w(!fo, drnmlds., whert:"in 121:a~ (~f' 

more kHHHo drn.mleb !bm cone:<>pund hJc a rece.ived video ~in:: sdeded; a 

5 dhJd.buH01_1 syst£'.!'ll, !Jf>N·~b!y f(~tH~edrd to tile e(mtrolkr, )\·llcn2·iu the 

§ekth~d <mdio dnnrneh <H'e tlhtdhi.ned and a .lh~ui~er n•td~·eti <HH' nr 

nltH'e ;rndi~) (:flannels:; m:.id \\··here!~ a tn-ognun control i11.formaHtm §igna! 

h used hy tb('. tt)fHrolkr f(} sdi:~ct -OJH.' or mi:.~r·e r~tdved aurlh) d1;unH'.is, 

lu a ~m! frirtber a~pel:"t) the Jffe$enf irrn:-ntkiil pn.n'icies an 

l 0 <.i:pparntus Hut i;at.htrs programs ).YatdH~d d~fa, ~:umpds!ng: a ~}lurniity {lf 

termhrn!:s ('.O!HH:d1:~d to corn:sp1)ntHng tdtn·isions and h~ a tdrvision 

progrnm ddiHrJ .'>y~t.~m, ('Zrh Qf H'le t~rmlnaJs h~dudls)g a .!I~f'.ll1M"Y that 

§ton~g prngnnn m;:t{'~s fofonrwrfou; rua:i a •~cth·~r coupled t(i the p!unility 

1J<f ftrmhrn!s, Ole rN'eiver n:cehing HH! pn:igram access htfonmHirm, 

15 \~'herdn thl'.' prngram aen~ss fofnrmatkm ls stortd as progrn.ms watrh~d 

<lat.2, 

fo a stiH further a~pett, Hn~ prNwnt. invent.imi prnvidt'S jj; syH!~m 

tbzt g~sthe:n< ptognuns watdH:d i:htt.a in a bn:rn<l:('.ast h:kvhhn~ ddin'ry 

system, comprising: mrnns for gathering prngnuns watd1ed data ftom 

:W mH! IH' nwn• set fop krminah in a brnadc:.:rnt t.ekd!»i!Jn delivery .sy~tem.; a 

datatlca:s{'.s tbM "hH'('.~ the g.atber~d fin)gn~m~ w~HchNf d:.ata; means for 

ar{'essiug the stnn:d progran1~ watt:b~d d;;iuq l1H'.:?lns fM eomHing the 

llt(~t.'.§!H.'.d pn)gr~ms watd:t.i.'d dMa t!l dekn~nhH.• progrnms watrb.,.d ~rn .. mt~ 

cnrr~~spondiog fo the frNllH~ni:-y i:if pi;ogr-2.m~ w>ildH~d b)' HH• mm iH rns)n; 

25 set hip t·ermimds i~ Uu~ bnii.Hka~t trkvision i;h.-Hvery sysh:m, wherein the 

pn:ignuns ~~<itd1td rotrnfs an:: ~1rnrnged fo Ht ka!>~ nn(' prQgrarn$ w~1H'bt'd 

m~trh:; nw:irn~ for ~n~ating M'.t tnp krmh:rnJ group fofor:mat!tm indkating 

a grnttp a:ssig~in1etit for a sH top f(•rmhrn! hy cnn-f>b.ting thi~ pn:ignw1s 

-.~·atched c-otrnts ·witb catcgorit:<s. <)f videos, wherdn the video cakgnrk~ 

:w indude vid.e<~S availll!Me for §cndio.g to the S!:'t. top kirrnh:rni; a:rtd mca:th fo~· 

tnrnsml.tfaig tbt set h;p terminal group inform:ltion to tfl{: st~t top 
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termhrni ln a cnntrnl h~fonnafam stream H:iat lm~tn.i:l.'ts t!H'. §t't top 

knnil:rnt in sdeNill~ the videf~s ftH' display, 

fo ~~ further 2sµect, thf pr£'.sent hivenHnn p.ro'<-ide§ a nu:!Hrnct of 

fp~therh!g p.rognims w.atdif.<i hl formation fnmi ;a sf! wµ tt.n:nfrrnl tbat 

:5 <ll.'.Qtfrres programs fr~Hn ~ pn:.igrMnming rnuree, comprHing: .r~'.l:>dvtr1g a 

plurality of prognum at the set top tennirrn~; sdccH~g a program at the 

Si~t tQp- termfrrnl frmn die phir<l!ity -0f ~w-0cgnuns; JTH.mitndng the prngrnm 

'.Wk{'.ted at tbt set top krmhuiJ; gem~rnthig: pni~rnms watcht:'d 

il:ifm'mMioo rd>lting tri th~~ selfcted pn:1gnnn; ~nd storing the gn1enui:-d 

l n prognnns ¥'1'<l(cbNi hiformatkat, 

lo ~ sWl forHu.:r- ~~spect, the p.rewnf h1H.:nthrn prn'<·ides an 

appar>itus for dat>l prncestdng n.':bted tn program adw:·rHsernentt< wherei~1 

dat:~ nu Vt£'.We~· ~)rtififos •li:H~ pmgnims \"\'afch~d d:ah! is us.cd~ compdsh1fF 

a n:-teiv~r frir' n~t.eh·hlg d<ita, \~·bend~ viewer pn~rnc data h H:i'dved from 

l 5 \".me (ff moH: renwte fot•afoms; a first nH.~mory foc.mfrrn, ()perably 

C(Hltletted t.n t!H: ret:dvef", w·berdfi hifornrntfr.m on m:hi::rtisenH?nts hi 

~fMed~ ~rnd '"·tH.'.r·efo the l.nfonnath.H:l on i1(hertiM~rmmt~ Mer.itifh•s 

individttill ~tlvertl:wment~ by name; a sN:(mdary men:w.ry !ot:l!tion, 

operahJy ci::mnN.:ted te the receh'tr, wberei11 data on viewer prnH!es ~§ 

:zn sfored;. ~ centn~l prott:ssh"1g unlt, oi~enah!y conneded to dH' first >.md 

setirnd memory foe~dons, wbereh1 the h1foni:)ath.1!l on •~dver"ti!!iemeuts •md 

vkin::r prnfile data are pn)~'esst~d, autl at kast ~:rne ;~dvet'Hs.e.n1ent h 

~chedukd~ \:Vber~by 21 least m1e advertisement is schedufod fti he inserted 

into prngnunming; anrl a third memory foration, operably NHl!)ected tn 

15 the central prn{'essiug unit, \'>'her~in progn.oims ~'f3.td.tNi d~ta: is st<~red, 

wh~'.rdn the prngrnms wat{'b data indiH:k!; ~fat~i r~!~hxl 10 aJ! prognuus 

wa!ched ~tt ~ set top krmin~t. and wiH~rdn tlH' Cfutr~d pn.:.ice%in~; unit 

proc~sse~ Hu,: fuhHm•it!oai 011 adwrthf.!fH:nts~ v.iewer pn:d1k tfata irnd 

prngrnms ~'>;~tdied dMa to sehcduk advenit<t-1¥H'ms, 
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l n. ~ foi'fttN' ~1~ped,. fox' pn.'~eut lH\'('.!~dm1 p.ro\·itk:. a md!md f(it dafa 

~H'OCe!ising rc!att.~ti to prngram ;u!n:·rtlsenwuts when:h! data (Hi viewer 

pnifiki; aud pi"(igno:nii Y•atdit-d dafa is u .. ~td, cumpr.ising: receiving ~·kwi:r 

profile d<ftll al ~~ n'e.fhU frnm {ail;' (ff (U!)n.'. n'.tQtifr l!)~~ation§; §todng 

S informatkm on adverthen:1t·ut~ hi a flr~t m:emory Jn.cation op(·n~My 

c~>iu:iecti:-d to th('. n.·c('i\·~·r, \\·herehl tbs~ in:formatfon on ai:h·erdsements 

khmtifk~ !ndhld1..1<i~ ad\·(•rli§tmrnt§ by msim'; ~torhig d.at~ ml vkwN' 

prnfm.:~ hi a secondary nwmory location <iptrnbly ixrnm:cted. tu the 

re<'dVt'r·; prnci:--sslng !hie' in.formatitm on >ldvertlsemen!s and vkwn· prufik 

Hi dHta, ;rnd scht.'<.luling al .lea~t one advertb~rnent, wHh a ce.ntn~l pn:.i{essing 

1rnH opl~rably ennneded tf~ d:H'. fin<t ~rnd M.:ctmd memor,\' lni:il.tfons, 

i:vhen·in at l(;a!<t mw ;.uh'!?'rtbem~n~ is si:-hN.fofod to h!?- i.n!<tt'ted htio 

iu·1Jgramming; stotiug }H'(sgnuns 'Vt"afdn·d data itt ~* third memory Jm:atiou 

op('.rnbiy t:mmel':H:d to t~w tl.'l1tral pn>c~ss..ing mlit, wtH'rdn the programs 

l 5 W<~td~ data ~ndudes i:bta n-:fakd to au programs W<~tdH'd at a set tl')f.l 

termirrnl; and p:rot1~"'>sing the h1form~l.ti<H1 \Hl ad'l'*.'rtis*.'nw1Hs. vit\\'('r 

prnfile data and prng.rnms w·1,uched darn., iuing the tNHrn! pnH~es~lng 

lll:lit, to sdi~duk mh·ertisemt11ts, 

I.n n sWl fm·ff1~'.1· as;wct~ the preselit h:1venHm:.1 prov!(ks. a rnethod 

10 for hwgdlng :Hh:erthing hi llf kast one Htbs.cdt.H.:~\ Uw mdbod 

unnr..rrhiog !ht sh.'p~ of; ga!lwrfo;;: pnignmrn watched i.hlta from ~ 

;;ub~cdbn·; ~l:Hdp:ing th:t prn~num< ~'atdH:d data to ddtnnine the 

frequen('Y of progrnms wakhrd by the nibso'lbt;~·; (:nrndating the 

ariaJ:-,.'t.~'.d prug:n1ms w;.ddied ~htll with n1kgi:ffk~ of ai:hTrfr;.emt'flh, 

2$ wfH.•rcln t'ad1 Mh'erHiH.:men1 c<ttegory lm::huh:s at ka.~it one .advet'tlSi~ment~ 

sde<::Hug an a~hertis(~meJlt fn.nu the <.'.Orrd~ted .advertising eateg<ffi(~;;~ ~md 

trn.mmltling Hie selected mherHserm~nt for d:b:pfoy to the subscdtH~r.. 

hl a for~ber >lSped~ tbt fH'f'S<~lH .invention prn'l-"ides a systt~rn fM 

tatgding ~Hhntising tn ~it k~st <me subscritwr ci:anprisin~F <l: meallS for 

JO ~ati.H;dng pn:iJ;:rnms watd1!i'd. dat:a .from a subsn-iber; ~ prncess~n~ 

op~m~h!y ctttim~c:ted to the gathedng ~rH~ans, ci:imprish:i.i; & means for 

:waly:.dni gathered pnignm1s watdied da!H to tktennine the fn:quet1cy of 
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programs w;.~t.:-hed by the ~rnbs\:'dber; a me;nts for t'fHTd.atfog tl:w 

mrnlyzt'd programs watdH~d data with C.l.tegMk::> <Jf adverti::>(~tnruts, 

·wherdlt each advt~Hisenwnt categtn·y !ndm:k.s iit !e~st oac advertbernnit; 

l:f!nd a nw:lns for sdeding ;om adn.;nise.oH.'nt frmn ttH~ rnrrnfated 

5 1a<h'{;rtis!tig. t~legm-k>s; and a uansmHti:r~ wherein the st:-kctrd 

adn!rtis!:'tmmt is tnu1smitti:A, 

fo a Hm forther ;:n;pcd, Ow pn.~~wnt invention p.rnvidts a system for 

targetfog ath'tYt\sing ('(l!~~prishig: a me:ans for gatberiug pn:igrnms 

watthed data frf.irn subscdh~r-s hl he tar~~ekd; u pri'.a::essM· compr.ising: ~ 

l 0 trnNms fiw toimting tht: gathai::d prngnuns watched dat;a to t'ktennhtr thf'. 

frequency <if programs watdwd by Hw snbscrih;rs to be tar·geted~ 

~vln:n:in foe pn:.tgrnnn watched ('.OtHlh ::1.rt.~ Jffnmged in at km~t mie 

pr-ogrnm:s ''l<titched matrh: hy program. rntegory and thne ;<;lot; ~nd a 

me~rns frn· cn:2th:1;g sidJS('.tiher grnup iufon:rnlih>n imJkathig a grnuµ 

! 5 assif?,u m.:-ut for eal:b subscd!:wr fo he hirgcted by corrdMhig the 

prognmrn ·wMchcd cm.mts 'With the Cicltegodes of advct·tisemen.ts~ \\'berdu 

e::ich ~1dvertiscm('.llt ('.~~wgu.ry ir.idudcs ad·n~rfr;cmetHs avaUab!e for 

targeting to the S{~t top H'.rmil:1a~s; a In.lwm:iiUd', ~'l .. Jst'.tl'il) the rn!l::>crit.:i:et 

grnup iuformatim:i b; ~nrnsmitkd to the :rnb;;rrHwr\ s.d top H:onfoal i.n ~l 

21) nrntrd luforma.ti<.H:a stn'~~m th:lt lostn~N~ Hw set top tt:nninal in selectlng 

l::irgi:t>.:-d adve.rtbi:ment:s for d:fapb.y dndng vit'wing <if pnigram~; and a S(;t 

top ttnnircHtf t<~pabk of sdel:'ting larg<'ted <Hh~~rthcrne11ts for display, 

ln :t fortlwr £H>peetj the pr\'.!>ent in'>·entfrH'l: 1n·ovidi:S ;:i ttd.'W'Mk 

('.t'ml:rnHa for i:.iM: hi 1i cable tek,,bion prng.r.am ddhery 5ystt~tn f<H' 

15 t~irgeting ~idvatlsfog, the nd.~vork rnn!rntkr eornprklt1g: a m\i'~ln~ for 

g<~therin~ prni-:rnms ·watd:ied dah~ frf}m set top {{•1·minals: •~ me.am:. for 

stm'ing dH'. gat.hen~d f-H'<sgnuns w,atd1e<i d~i~~.; ;J lflNlw; frw a<:n's!'ling the 

stored Pf'Ognrni!l watched d~t;:i~ a nlNHl~ ffn- cmrnting thf'. >l-rce-ssed 

pnigrn.ms i·rntdH'.d d>lt.a t1) tfrti:rmhw Hw fn•i1u!:'ncy of pn:igrrum r·rnkhcd 

:w l:iy tht.: si:t t.op t.ermin:ah~ ""trnrdn dH~ proi,:rnm:> w.atdH.~d r.rnrnts an~ 

.arnrngtd in <'lt k.aM ~me progrnms w.atdied matrix by prngnHn cMegnry 

und Hrne ~fot; a nH::rns for cn~atiug set top t<~nnhrni grnup h1formaforn 
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indh:atiag a gnHip ;c1$sig1nnent for N~d1 sN fop krmlmd by r1wrehHi.ng t!H'. 

tH'ngrams watdtNi cmnlt<> with flu.' categorks of mlvertisemeuts, '\'1'-lWrein 

('adt advertlstm(~nt categiwy h~d~des at lea~t one ~dn~rtbemeat; and a 

tnms)nitter, \vhendn the t1·;c1mmiu~'t' trnnsmits tbe S('.t top trrmst)a! gn:mp 

S infornrnfoi.n tn the §d tnp tern:1inah fr1 a tm.1tn:i! h1fi>rrnati<n.1 stn~<nn thM 

insh:!H~ts (tH~ set tnp t.en:nhnl!s in sefo{ting i:ldH:rtisements for tHspfay 

during ~'ie·wlng of programs, 

in a sliH fot'ther :lH<fHC:ct~ the present h:iventinn prnvides a .metlrnd of 

hHl~etini; adverti&Nll('!lts tomf~dsing tht ~<teps. of: g;Hbedug pn1gn1m!§ 

lO ·watdied diita fnnn ::i subscdhel'; ana~)·zhig gi:ltfo.T~'d pnJgrn:rn'§ ·watd~ed 

dati:l to di,termil:ie the fh}queney of pn:ignnu§ ·watditd by Hie ~rnh§>:<.dber; 

\:nrrd.afoig tbe au;sl~·H·d pn)grnms w.atd1ed diita vrlth >l rnk'gnry (if 

advertharn.:nts, where eath ~td\erfoement ~akgor} i.rkntlfks. at kast mie 

adve.rtisenwn i; aad sdt'.>:ting an advertliH.:nwm fniom M). ~dverfrwment 

! 5 c;~regM'Y f};,tsed on flf!)gt•ims watched dMa. 

fo .a furtht't' ~tsfwd. lhe pncsi:·ol hn-ei:Hhm prn~·hks ;w <iJ)JMrn.!us 

for 1.argdfog <~dverfoing ti'.! .a sub~t'.ribet~ the appar.:atus Nnnrnisll1g: 

me;:ms for galhedn~ programs watched dutii. from a suhsrrih(~r; means, 

npernhly nmtwctNt to the vuhi:dng means. for mrnlyzh1g the programs 

2t) ~\:·~{fcbed dat{..:q ~tH.:ans~ f(~f corr:E.da1.J~~~~ tbf.~ ~u~~-ilyi-td _programs \\·~t{.be-d 

data with hifi:mn~tfon on advertisi~ntents, \.Yhf"rdn t!w infh.n:natfon on 

advertisnn{~nts i<kntffie~ at !east mH· ath·ertisfn1ent; and rneaus for 

sd~~~tiilg ;HJ ~Hh·nth{~rnent ti;lsed m:i thf' correlation. 

fo ~~still further aspl?'ct, the present ill\·entinn JH'(ivhh>s a me~hod nf 

25 !~irgetfog prn~~nHm' ~omprisfog HH~ step$ gf: g;:itbedng p.rngn1:m:§ w;.:itchN:f 

data frnm a !'iUbseriber; analyzing the g~ulu:red progrnm§ watched data lo 

determine vkwfog lrnbih of di~: ~ubscril:H:r~ ~tnthig llt l~:as:t mw pn)gram 

for i;decti(>n a.t i:l ri::m~te !ot~atfo11; sekt~thlg ~u .kast <me program bas~~d ~)U 

tbe urn!y:.-::ed (fata; af.ld tnwsm!Hing Ht kas.t nm~ s.ekctni prngram from 

:m tlH' rernnte .!oc!ltlo.n to HH' suhscriber-

fu a forHier aspect, Hie pn'sent hn·N~limi pr<n-ith~s an apparafo;<; 

for targetitig vfd6J, \~ht-n,~in dafa on prngnun1~ wah:bed b used to 
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dttennhie 01 tmbsaihcr's preference. tompt·foing: meaa"i for gzthuing 

prngrnms w;OdH>.d data from a ;;;uhstdbcr; i:m~ans, oi~ernhly coauettt~d tn 

the gathering rneall!>• for :maiyzhtg the lf~Sdtered prngrnms W~tdeed dab 

fo <letenuinc a suhst:rH:ie~-'s preferente; me;ws for ~deding vld.f'o based 

5 rm dse ~n;sty:.n:d d.:.Oil.; a memi:ir')\ opcrnh!y coiuH::th:d to HH~ "ide<.:tion 

m{~am•~ whetdti vhko h st,in.~d• a.ud mea.us, OJ>f.n~My NmtH~r:ted to the 

rnemwy for tnmsmiufog the sd.e(:tcd vM.e.\1 to the S'uhscr.iher. 

fo a "itHl fotd!N' aspect. th!i'. pr~~seut invNHion prnvfrks a mettwd 

fnr targeting advertishig ti"ilni~ "ill'bscriber inforim1:tlon, n)mpd~hig: 

l 0 g.ad1eril1g pn.igr.ams watd:tf!d data from a rnlm::r.ihcr; ;:inaf~·:dn~ the 

progrn.ms •'S'atdi~d dMa tn d{'.f(~ntikH'. ·~ fr~~i1uNwy of pn:igrams \\atd1ed 

by th~~ rnbscdbt'r: condating ahe ~nrn.!yzed progr~w:rn w:-l!ched dala >'l'ith 

rntt:gMks of adverfist'rncnts, wllerc!n eadl adverihH~ment c;:.ttegory 

i1.u:huks at k;:.rnt t)!H' adw-:di~emi:·nt; §e~ectlng a first :J:dvertisenHmt. and a 

l~ St'tond ~d.\·enisenwnt fnnn the co:rrdaH~d ~u:herth!ag t~tegnrks; 

trnmnl~HiBg the fh'H adw~rhsem:ent for dhpfay rn a first $Uhs;:'.db1:r Mn! 

the %.'.t<:Hid adn•rthit:m('lH for dispby kl a ~H:cor.H.~ subsrdbf.'r~ and 

ga01o·h:1g adv(~di~enwnH wt~khed d~na from the- first and the SNcnnd 

s ub~crib('r~\, 

:W hi ;~ fonfa~,~· a$pect, the presetit h:1H~1Hion prnvkle-~ a meth\Jd f(H· 

t;ng\~ting ~td>'{'.rth:•~me~Hs ti) tekdslon dewers h::t$~:d on tek'.vlsinn vk~n.T 

fr~f<rrmM:fon, ('nmprhlng: fecdviug gntl1en>d tel~vhhrn Ylew(~l' 

inf(ln1~atfotl; aarn!y:dng HH~ :ret:dved vsewer infonrm.Hon; wrrdatini~ the 

>J.W:~lyi:t'd ·~dewer information tn advertben·H:nt c~teg(;f'i{:s, ~i;-.lediug ii fir~t 

25 a(ivertist•ment. from a first advertisement category; sdectlng one or more 

SHhst~qlll!!:lt advet·ti~ements frnm one i:lf the flrnt >l.dvertis1~me1lt rnte-gory 

and one in· nwr·e sub"iequent ad.vl~tti!'<.tm~~m c:ltegode1'; pn>viding tfH'. 

seketed first iu:lvertisemN~l :rnd tlu Ol:H'. or nwn~ sJibseqm.•nt 

adverfo{'r:mmts to N:lt•vMon t·ennlm~ls; prnvidJng :a "i·witd:ling plan tha! 

30 dfretb the tek\·Mon terminals to display one of HH' pnrvide<l first 

:advertfaement and the one nr Jt!OTt suhS{'.qutut· advHdstnK'.Ufs during an 

ad'<(~rthement ::>pot in a tdevision prognun, 
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.!o '~ &ti!l forthtt· as~H~d, tht present !m'tntitm 1wo>'ides a rnetlwd 

for targeting a<lverthemcuts to t.ek,Mou de\~er& in .a H:kd$frm JWt)grnm 

ddivery systen1, rnmµrbiug: deh'nnfoing :uhertht'.inNit c<1h:gorks; 

mapping tekvision tuminab: t:I} the ds.•krmhu:d ~MJ¥er!faemenf cak,g\sdes~ 

S -.~·herein mH~ or nwrt.~ (;f the ~ekvisk~11 tennhwh 01re as~igued w group~ f~Jr 

nm: or mon.: of th~ advertbeinenl categorks; mid inapping tt.~kvb.i1Jll 

program~ to the grm1ps, 

Further aspet:ts oJ th<-' !nv.eotfon ~'m hecoirw appan~at upou 

reilding the foUo:wfog detaHed dt'.scriptkm 1aud drnwin~~s. :,..vbich Hkistnrk 

l 0 OH~ fove1Him1 and prefrrred (!mhodhnents \~f the iiwt'ntfon, 
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lt ts an ob;ect of thJs mve.nuon w prnvtde a net\\.'ork 
controller for a televt:Uon dellvery sy$tet:h. 

lt is an object of t.hls 1rrventh'.>n to prnVide a network 

contrnHer for a d~guaJ cable be,adend used jn a cable 

5 television ddtvery :i}>stenL 

1t ~$ an ol,)Jtt<:t of tJ:~Js, tnventtcn t0c prnv1de cert:.atn 

needed compo.ntnts of a ne~'Qrk oontrolltr for a d1~W cabfo 

headend useo in .~ cable tdevi~Jon dd.i:very .system., 

!t is a."1 object of t.\i$ inve.ntlon ta provide a ve.."'$atik 

l Q nerw-or.k controller fo:r .a cahle he~deni:L 

lt ts .an obJect of th.l.;$ ttwennon to provide a network 

controller for UM J:ti a ca:bk headend that is e~pable of 

operau.ng 1.n both the dlgH . .a.1 and a.,"l;alog en.•1.ro.runent. 

It is a.11 otJtct of tNs \nventH.sn to ;:.m::iVide a network 

15 contr!)ller c~pabk M com:ri::iWn,g n:ru!Uple vjdeo/audk' 
prograni signals recel"'<"td by a cable head¢nd, 

lt ~~ an object of thl$ u1ve.nt1on to prnvtde a network 

tontrolle:r that can control the muting of both. analog and 

dfgaaJ vi.deo/aud!o program signals. from cable headend to 

20 vi.~'e:r homes. 

11 !:is a."1 object of tb.l$ U:rve.nt.lon to provtde .~ nt~"Otk 

controller comp-0neJ1t for a table b~$dend that controU< th~ 

wmbini.'1g th-e digttal >.1de-o/auilio ~~, 
H. ii an object of this: U'l\~t.u.u1 h:i prt.Yi.1de $ nerwork 

25 ccntroHer that t:.reat1e$ uered pro$rammJ.ng by ti:nnbt.ntng 
various digJ'lal \.1doo/aud!o ~-

1 t i' an object of tha it)V-enuon to pro~1de a network 
contn::itkr for a c~b.!!!: b~adend that ~ttommodMe~ diffennt 

ba.m:::!width av<lHabUay b~~en table headend and certain 

30 \'1~'(!l" homes, 
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1t fs an object of the 1:nvtt'lticii1 to prnVide a network 
eom..rol.ler capable of mod!fy1ng program control tnformauon 

r.e1::elved fr~~:m .an ~emal ~~ur~e. 

lt !$ an object of the 1nvention to provide a network 

controller capable: of targeting speeUlc >.1deo/audto to spetil"ie 
Viewers. 

1t 1.s an object of t.lie mve:nuon to :proVide a. nen.vork 

c:ontroner capable of targeung tt-levato.n rnmmerctals to 

specsfic con!<umers and vie~rs. 
10 h is a...'1 object of the invention to pro,,..1de a tMH%'ork 

controller capable of retr:!ev'ing data gat.-i,ered at s~t Wp 
ten::ni.Ju.tl:s. 

H is an object o! th1s mvenuon to prnv:td~ a network 

controUer capable of manag1.r1g account and tuWng 
l 5 t.nforrnatlon. 

These and cth!?r objects and advantages of the 

uwentlon "'ill become obvious w those skilled in the art upon 
tevH~w of the follo-wtng descnpuon, the attached dra\\-1ngs 
and appended dauns. 

lleC~Q~~ ™1llNGi 
flg~ l Hi $ d!~ of the pf1.ma..-,.' components of the 

te.lf'Vi5Wn dd.!v~zy ~tem. 

figure 2 ts &n ove.Mew of the tel~1s!on deltitery $)''1<tem 

2 5 operntlons, 
Figure S it :a !!chem..atJc of the ~~ration of the p~

c~n:nponents of tJ-1~ ~t~'ll, 
f'tgu:re 4 i~ $- cUagr:a.'ll of the prtt:~)~ry ~mponent!! of the 

cabl~ headci'id. 
::! Q Figure 5 ts a am.gram of th~ r-..abl~ headmcl ~ho-wing t..~e 

pr:bT.lar)" component$ of the network wnt:roU~r. 
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.Figur~ $a is a schesnatic !:lf a basi(: ~abk tt('adtnd .hav1ng 

ner-.s/mk c>:inu-aHu e'H:t'lponents, 

figure 6b !s a $Chemauc of an alternauve ernbodttnent 
of Ftgure: 6a, 

5 figure I' ~s a dewled diagr&n of ti:le components of the 
eable: head.end. 

Figure Sa 1$ a dn~wt:t1g of a broad:~a$t te!e\.1slon menu 
scr~rn to be ~:bspla.H~d on .~ $Ct top tenn.tnal. 

figure 8b ts a dta'Wl!lg of a hit mO"V'ie menu scr!!!e~1 to be 

10 dispJayed on a ~~t top term.1.na.L 

Figure Se ts a dr.i""1.n$ of a hit mm1e de$crtption lm:-nu 

s~re-en to be d.lsplayect an a set top t~°1al 

f'tgure 9a is a diagram for out 9 oH:iand tw0·\;\.-"1\y dara 
tra.i1sm..tssltin for a dfg:H.al/anah:ig heade.~d, 

l 5 .F'igure Sb is a diagram for tri. 9 band ~·<H~·ay data 
~""ansmsssion for a digital/analog head.end, 

flgun lOa m a d.h.i.g:ra.a1 i:Jf the polling request mess.age 
form.at 

f'igure l Ob is a: d!agrrun ot' the polli.'1g re:sponse message 

20 format Mth an ~panded vi~· of the program.i ace:esM!d 

block 6ekL 

Figure: 1 l §$ a diagram of the network controller C?t! 

and lts re:mu~;mal oomponents, 

Figure 12 ~$ dtag.ram :Qf th~ n~twork {:'Ont.rol datab~e 

15 stt1 .. u:::wre., 

l<vtgun:: } S ll· ti d~ of the: re~tjomhlp b~rtw~en th~ 

major w~ routm~-
FJgur~ 14 !$-.block diagram rd th~ ~ftwant flow cl~"t 

for lhe MoolJ'ying PC! rotiun~. 

30 Flg1~rt t5 ls ,_ bh:::ick dtagr~ of th!! -.o~"are 110>.~ ch.."rt 

for th~ Polling Cycle r-out.t.""te .. 
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flgtire l 7 Mi· a hl\:3'(:k d:lagrani of t..1-:ie software fJO'W' chan. 

for th~ Basic Advertl$tment Ta:rgett..'1g n:n;tme. 
5 ftgun l S Is a block diagram of L.~e suhn:nJttne Oow 

~hart for processmg program~ watt:hed matrices thrnugh 
corre"l.atlon al'ginith.ms. 

figure 19 ls a tha~ of t.~e s:ub:ro1..<tl.ne n~w cl:iart for 
t:l:et~tml..."ling: final grnuptng-s of ~et top tertnina!s, 

1 0 f'ig1.rre zoa is <l dtagr:-.atn. shi::r~1.ng a sample a.s.ssgnrnent of 
advertising channels to ~et top t1trmHHd gr1)i..ips watchihg 

partjcular categor:H~:s of pmgmrr.s. 

Figure !Wb ts a dtagra.>n assign:t.'1g avaJJ.able handwtdth 

fot tncltipl~ adverustng channe.b, 

l $ 1'-lgure 21 is .a ~ of the s.o~ flow ~hart for a.'1 

alternative t~ the Basic Mwrti$ement Targeting ftH.lti.'1e . 

.figure 22 ii a d~ of the $'.Oftwate flow Ch.a.rt for the 

-~tou.rit/Billing; r.outme, 
Ffgure 23 is a diagram of .an embodin:lent th.at uses 

2 0 remote $Ultist:1cal and billing ~ite:s, 

A Rk~m~n..J:~r~ Di:ll.Ytn' s:r~t~m I.lt~i;;.~uru::i 
.L lllUJlth~t:tlQU 

Figure l :s:how$ the pf~$ent invention as pan of ~ 

~~-panded cable tekvis.lcn program. de1h'ery $)"St~.ro 200 mat 
dramat.h:~aHy tncteaus prngf'an::untng capacity U$ing 

30 c~mpreued tr<UllSm..ta!lion of tcle~"i~im1 program i!i.tg.n&$. 

P~ie1opm~nts m dsgnal ba."lthi·'1dt.h ~orn.pre-:uh.1n tec.hnofoi)' 

now allow much greater th.roughput of tek>o1l§ion program 

~lgrm..l~ over ex.tsung or slightly mootfled transm.luion medta. 
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The prngnu.11 dd.lvery eystem 200 shi:nvn provides subsc.Mbers 

with a usl!:r friendly L~terface to operate *''1d c.~!o!t a sLx:-fotd 

or mer~ l.ncr~ase U1 cu.."'!'e:nt prog:r&!i de:Hv-try capabHHy, 

Subsctibe:ts are able to access an ~.xpanded ttleV1$lon 
program pa~kage: and View $elected: proiram:s th:.rough a 

menu ·dr1ve:n acce:s~ scheme that allows each •ubscrtber ti:l 

~~Jee~ !ndJviduru programs by $tquenctng a. $t!:t'ie~ of m~ma, 
The menus are se:qu~need by the !ubscnber ust.'1$ ~imple 

.Upha-nume.ric and woruc eharacter access or movtng a cursor 
1 O tJr bghlight bar on the 'fV se~en to .acc:es:s deslfe:d prngran:rn 

by sL.~ply preumg a .M.ntle button. rat.her than recalling from 

m~mory a.'111 pres!ing the anua.l rwo or more dlglt .ni.m~e.4c 

m..n:nbe:r assjgned w a sdec:uon, Thus, ~it.~ the press of a 
sh"1gle buttort, the s.ub~crtber can ad'\l"ance: from one menu w 

15 thf' nit.'.\.'1. ln th.ls fush:lon, th~ ~ub$eMb-er ean $equerH~~ Ui.e: 

merrus a."ld select a program from any glven menu, 'The 

progra.~lS are grou~d. by eategory so that ttmilar prograrn 
offert."1gs are found on the ~e menu, 

20 
2, M~rnt- S~l:m ~omRonw~.s 

ln Hs most basic form, the sy~tem ute:s a program 
deltvr:ry s~tem 200 tn conjunt.'tion w:tth & eom•enuotHll 
concatenatf:d cable te!Msion system 210 The program 

de!i•·ery ~y~tem 200 generally mehH';!:es jl} &t least on~ 
OPf!tation.$ center 202, where- program piH"'ii:agtng a:nd contn:,il 

25 Utfon:na:tton are created uid the.n &~$emb!ed m the form of 
d!gital data, Hd a dtgttal: eomp.re:$~di::m ay~te.m, ~-here thf: 

dig~w data ~ coropres~ed, combmtcd/multipleud. encoded. 
arid mapped tnto dJg.Ha!: §ig;nrus for a.ateltae tran:§tn.ll$~~on to 

the c;abk hea.dend 208. .and OW a s~t of m~home 
3 o decompreS-$0!'$, The program dcli-..~cy $)'~t~m 200 trarn~port:s 

the t:Hgltal s~gr.a.b to the eab!e he~dw.d 200 whe~ the s.iplS: 

ar~ t.ra.."l~mH.t~d through ~ concatenated cab1e ttkVi~lon 
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system 2 lO. W!tb!n the cabie headend 208., the receNed 
signals may be decoded, demultiplexed., ma."laged by a local 

~entral distr!hutlot'l and ~iU:hing m~chant5m. (:Ol:ubm~d ll.nd 

then ttan.smitted to the set top te:nn.t."1a.l 220 located tn each 

5 sub~tnbe:r'.~ borne over the eahle $JS.tern 210. Al tbc~lgh 
tontatenat~d cable: ~}'$ttms 210 are the most prevalera 

tr<t."l~mussk'm medJa rn the heme, teJephont llncs.. cellular 
neW{)rks, fiben:rpties, Personal C~::m:m.~ .. -ucatior1 Networks and 

Mrntlru· technology for transmmtng to the ht)me ~an be used 
lo interchangeably ~<ith th.ls pro&ram deb~ry $)'Stem 200, 

The ddivery system 200 has a receptnrn regH:m 207 
wH.h an. h1·home decompress~on capability. nus capabfllzy ts 

perfonned by a. decomp:re~aor ho~aed wtth1n •i $et top 

ter:n-imru 220 itl each subscnb~.r·s home. The i:kcoropres:s<or 

l 5 rem.atns tt~'1sparent from the subs~nO<er's point of V1~w a.<'1ct 

aHo,~·s. any of the oompre!sed s1g...t!als to be demu..lUplu~d and 

indh-1duaHy extracted from t..."le <:omposite data .stream and 
then 1ndMdually decompreued upon s.ekctwn by the 
sub:scnber- The decompressed video iHg...1'l.a1S an~ converted 

2 C mto analog st~al$ for tde"."lsion di~play Such analog ~tgn:al$ 

~ndude f\l'TSC forn:rn.tted ~lgnals for U.$t by a .standard 

teleV1Sh.)fl. Control sfgnats are llke:wise extr1a1<ct~d a!'\d 

det:ompre~~ed and the:t~ ~Hher exec-.;ited u:omei;ttately or 

placed m local storage s:ut:b •$ a RA\1. Mu!tlple $eU: cf 

25 decoropre:uion han:h&·an~ may ht. u~ed rn de.compreis Vid_eo 
and control .atg.nats. The it':t t°'p te..rmmal 220 may then 
overlay cf combtne dtlferent $ctgnals to form t.hf!: de$frtd 

di$pliq on the $ubscnt-e:r·s. televwan. Graph!~ on \>1aeo v:r 

pl.cture•on--p!ci.~ ~examples of tsuch a. display, 
Although a ~mgk di:gn.aJ ~ompre~"<itin .,ta.ndard iit,g,, 

MPEGl m.ay b~ U$ed foT both the pro~ delJvt".ry S<)'$tem 

200 at)d the concatenated cable system 210, t.\t compress.tr:n> 
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techrnque used may i:.Hffer between the two systei1is:. \\'h.en 

th~ cornpr~ssh:m standan::ls differ between the tvn~ media, t.11~ 

slgn<:i.1s r~celved by the cahl~ head~nd 208 roi.J$t be 

decomp.re,sed befon~ trM~nnfasli.:m from the headend .208 to 

5 t.~e set top terminals 220, Subsequently, the cable ht:aclend 
208 must recompress and tra:iuma the signals to tht: ~t top 

terminal :120. whtch wousd L~en decompre§s the sign~fa 

using a spec:ilk dtcmnpretis1on rugaflth!n, 

The video signal$ and program conl,n:il signals rete~ved 
! 0 by the set wp tenn1tiaJ 220 ct:a-re~p<n~d w s~edfic tde\i.Slon 

pn1grn:ms a.nd menu selections that each s:ubscrlber may 
access through a sul:n~c:rfotr interfa.te. 'l'he s ubsc:rlbtr 

interface is a d.evic~ W1th 01,.m°'ns locattd en the set t.op 
terminal ~20 '1f on n port.able rernott. contti.:d 900. tn the 

l 5 preferred ~'$tem embod.lme:ru .. the sub$Crlber irHerfiai:e 1s a 
comk.Hned alph~H:::haraca.·r, rn.unertt and ~conh:'. remote 

control devtce 900. wh.i~b µrov-tde$ d~rect or m~nt:M~nv~n 
progra..-n ac~ss, The pre:forred subs~nhu' interface also 

contain$ ru~or m:{)v-em~nt a."ld go buttons as ~"¢ll as alpha, 
20 ni..rn:i:~ne an<l k~11ruc buttons, Thi5 :rnbscnbet interface a.nd 

mtm.J anangem~nt !!:n.abl~s. the $ubscribe.r ti.::, ~equenc:e 

tn.~ugh menu$ by choosmg fx:aro amon~ $everal men\.l OfH:.torts, 
t.~at at~ di$pbi:yed tin the ld~1ston scr~n. In add.Won. a 
\.:mer may by-pas$ several me.'1u ~cree.ns and unn:u:dun.ety 

2.5 ~noose ~ prog.rlll.m by $decung the appropnat~ slpba·· 
c±taracter, r.u.H:nertc or Iw,ruc tombinauort~ on th~ $Ub~mbe-t· 
mterfa~, tn the preferred ~mood.1:ment, th~ 5tt tnp tenn.tnal 
220 genente$ th~ m~nu~ tb..at are d15pl~y~ on the t¢ieviSion 

by creating arm.yg of part;lc<..tlm' menu temp.tateSc, a."d: t.JH! ~et 

.30 t¢p t~al 220 dJ~p1aya a ~~ctfk m~nu er submenu tiptimt 

for ea.ch ~:~"ailAhle \.1.d.eo $1~. 
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3 Q:ru:rnmm~ Ct~.d D!g!tSlL&:'£un;;r~nii;in 
S::s<sti:m 

Th~ open1uons center ioi performs two primary 
5 l!leniices, packagJng te:l~vts~on programs and generating the 

program eontrol tnformation si.gnaL At the: operations center 
202. tdrn:sion ptl)gfatn:S are rei:tJved from ext~..mru prograrn 
so~tt:'.U t."1 both ana.h:sg and digtt.al form. flgure 2 aho~"S an 

emboditmrnt of the openttlons t"ent~r recelvmg signals from 

1 o various t:);temal :§t:nJn:'e$ 212, ExaJnp1e$ of the e~ternru 
program source§ are .sporting events, children's prQgra.ms, 

~~:H'!Cfalry channels, news or ~'1Y ot..~er progra-tn ~ource that 
tan pn:w1de aui:h~ or Visual :5ignal$, Once th~ progra."lls are 

rfceived from the e.x-t.er1H.ll program sources. t.;..11t operations 
l 5 center 202 dJgiti.tes tan<l prdtrably compre:sse$) any 

program. ifgnals ret:elved m analog form, The apen:m::ms 
center 2~ may aho mamtat."' an frHemaJ ~to.rage of pn:.igrams.. · 
The t."'lternaHy swred prngram:3' may bf! in Ma.log or dig.H..al 

fonn a.nd stored on permaru.~nt or vc:,!atne memory sources, 

20 inclw:Hng magnetk:: tap~ or RA..\1. Subsequent to rece1v1ng 
programming, the operations e~nttr 202 packages the 

prngramll into the g.r~upi and catego:rk$ w~dl pro"1de the 

optimal roarkeu:ng of the prognun~ to ~ubserlbt:r'.$. Fti:r 

example, th~ ~~muons ~mtr '202 may pawgec the ~e 

25 programll i.."'!to different categones and me:tlU$ for weckdl':ty, 

pnm~Htme viewing and Situ.may rut.ern.oon vt~, Al$o. the 
oµerauon$' ee.ntet 200 packages the tele>.11§1on prngrams lrl a 
nrn.nner that enables both the vmou.s sne:r)u$ to ~a:s:Uy 

repn~sent tJie prng:ra.m~ a.'1d th~ s:ubs(.TJ.bern tci ea.~tly access 

3 o L1.e pro~ th.rough the me.nus, 
The p.adrn.ftng 0:f th~ d~gltal !Ugnals I$ typteally 

pe.rfo:rn:'H'!d at the operations center 2~ by compi.w::r as~l.$ted 

par:kag1ng equipment !CAP}. The CAP ~ystem non:na.Hy 

MSLV~lNV 0025H3 

Unified Patents 
Exhibit 1002 

Page 760 of 2584



_ .......... 

includes at least one s::o:rnputer monitor, keyboard, mouse, 
and standard vH:ieo editing equ!pmenL A pr~g:ramrntt 

package$ the signals by wt~!.ing C"ert.Wn tnforroauon mto the 

CAP. Thfa. tnfr:irtn.ation includes the date. tune slot a.nd 

$ progtarn category of the vano-us prog:ra.."!ls. The programmer 

and the CAP ulll~e d-emogrnphi(: d.~ta and r.a.ungs in 

perfon:ni.ng the packagtng task~, Afru the programmer 
selects tlw V'.'.t.rlous program.~ from £\ pool of ~wail.able p.ro~s 
and tnputs the rtqui.su~ 1nJorn1~uon, c11.e pn:igramtm~r. v.'ith 

1 O ~sslsta.ryce from the CAP, can sdtct L.~t ~nee and allocate 

t.rn.nsponder space for the vanous prngrruns. After the 
proce-'S~ 1s complet~, the CAP dls:p1ilyS draft menus or 

progra.'11 scheduks t.hat. ctirn~spond to the enmes of the 
progra.nurH.~r, The CAP may also graph.leally di.Sp!ay a.Hocation 

l S of tra.."lspon.der ilptaee, The prtliJan:uDet .m.ay edit the men.us 

and ttans:pondu- aUe-eation 5<~verru t.4'1'.les until sauisfled With 

tht programming s:chedule, Duru~g the editmg, the 
pro~ram..mer may di.rect the exact loc.auon of .any progra..~ 
na.111e on a menu Mt.h $1mple com.ma.nos to t..~e CftP, 

2 o The pac~i p~ss also accounts for .any groopmgs 

by sat~.UHe t.ra.lUJXmd~ wh1cil are m.~cusary, The op~.rauon& 
cemer 202 :m.~y send different groups of prognuns to 
different cable headends :;we and/or ~et top tern:unals 220, 

One way the operations ~ntet 202 ro~y acci:nnptish '!..~Ii ta!ik 

2 5 ts to .send dtffe.re:nt pro~ pa~k~ge~ to ea~h tnmsponde>. 
E:ach transp<..mclei« or tset of tran:spondet'$, th~n rda~ a 

~q:iecific pn::igram pack~g.e to ttpeci.fJ:c eabh: he.adends 208 

and/or set top t~ry_als 220. The alhx::auon of t.'"ansponder 

spac~ 1~ :a.n Important task petfon:ned by the openltlons 
30 center 202, 

The operauon.s center 202 may also "to.sett~ directions 
for filling lac.al avatl.able program time tn th~ pack.aged mgnal 
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to enable local cab!e and telev1siofi companies t.o nu the 
ptogrnm time W1th !oc~l ad"verusrng and/or local 

progr-amming: Con!teqi.rnntJy. the local ca.b1e headends 208 

are not constrai.'1«1 to show on.ly programs transmuted from 

5 the operat..io:ns cent>er 202. New set top eonvert.etSc ·~rm 

mcorpor.ite both dlgital Md analog channd$. Therefon, tbe 

cable h~adend. 208 may combine analog stgna!.s wtth the 

<Hgital slgnaJs. pr!ot to tr:ans.mttung the prngram signals to 

the ~et top tennmal1.1: 220. 
l 0 After the CAP packagu tJ:ie programs. a er~ates a 

program control tnibrm~trnn signal to he dd..l"~red Mth the 
pograrn padt;age to th~ tabl~ headend 20$ and/or set top 

ten:ntnat 220, The program c:ontrol i.nformatlon s:1gnal 

c'sntarns ~ description of the contents of the progra."n 
l 5 packag~, tom.ma.-sd.s. rn be sent to the cable headend 209 

and/or $et top te!"m!na! 220, and other infon:n.ation reh~vant 

to the Slir<a.! tf".l.nsttll.Mion, 

ln addmon to padt.agtng the sign.at the aptratlon:s 

center ~!02 ('tnpli'Jy~ tHgit.al tompruslon teehnap.ies to 

2 O inl:'Iea"e exl.$t:.ng ~teUHt tran~ponder capacity by at l~ast a 

4: l ratio, te$u1tmg tn a foor*fo!d mcr~a~ tn program deil.,,~ry 
capabl.l!ty. A m:Hnber of d~gtta.l compru~ton a.!goctthms 

currently ms:t ·tat.Web t'iin achieve the ~sultant lrR~rease tn 

capactty and improved ltg,n~ quallty de~ed for the S)"!U:m, 

.2 5 The algotithtni!! generally U$t one or more of ti:u-ee bas!<: 

tUgttal t:t;impr~'51t:·n t~hn.b;~u~: Ul wttWn·frm:ne {mt:rat'rame~ 

compn~$S}on.. en fra,me .. toy:frame H.nte.rframe} em:npres.stort 
and (SJ W1thhl tarrier compre$.$ion. SpecU1eaUy, §n t..~e 

preferred embod~ment. the MPEO 2 compre$S1~n methtid ls 
30 u5t.~t After djgitaJ eompre~ston, tb~ .iiignal:ll are ('.timbl.nid 

ionlltiplexed) and encoded. The combined ugraJ h• 
'ub$~ue:ntly t.:ransmitted to V'Uioo~ upl!n.k site.s 204, 
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There may be a single uplink sm.~ 20-t or multlple 

uplink §lt~s: ln~presenud by 204'. shown In pha...rytom tn 

Figure ll for each operation cenur 202.. ·n·H~ upH:nk sHes: 

204 may tither be located ~n the same geographical place or 

m~y be located renlotely fr.~ro the opuation.~ ti~nter 202, 
Once ilie compo,ite ,1gnal Is ~""a.nsmmed to the upl.tt!.k sites 

204, the signal may ht multiplexed \\':lL.~ other t~gnals, 

rocirl:ul~ted. u:pcom'l!rted and ampill)ed fo:r transmission over 

satelltte, Muluple ~able headend§ 208 may receNe ~ui:h 

l 0 transmissions, 

ln ~dd!tl.on to mu!tipk uplinks,, the delJv~ry system 20<:) 

may also contain :multiple operations centerS<. The preferred 

method for usmg muluple opernuon~ centers is to d~s!gmu!!' 
one 1::>f the ~pernuons centers as a ttH>ster operatH:ms ~enter 

1 S a.n.d to de.sig.nate the re.matn.tng operatJ~r1s Cf'nters as. sJav~ 
ope:rnuons centers. ln th!$ cor:d~gurnuon, the m~ster ·· 

nperauon:§ center co~rdlmue~ -..~ous functton:§ among the 
~lave opernuon5 centtrs &uch: as !yTu:.·hrnniiauor:i of 

:stmultanemJ5 ~ml~H~1on~ a...~d: d1suibutes the: operauons 

2 o worklo$d ~ffit>JenUy, 

-4, ~le Headeod 
Mer the openuons ~~enttr 202 ha$ comprnned and 

encoded the program mgnal$ and trams:mitted the $ignals to 
the Htemte, tht cable head~nd 20S re~eive:s and further 

i 5 proc~$S.C5 the s,~gna.ls befor-e th~· al'$ te~yed to each l!>~t top 
t~ 220, ~ch c.able h~..$dend !!1'1te bl generally ~qwpped 

wit..~ mulup!e s.atelli.te rec~·ve:r dl!!.he.s., Each di5h l$ capable 

of handling multiple ttruuponder $ign:$l$ from a s:1ngl.e 

:§llH'!llir.e a."'td $0ID!!timC!'t from multiple ~rntcliltes., 

$0 As an mtermedlacy ~~ttn the set top tenn.t.."lals 220 

and the openttl(')ni ~ntcr 202 for !)t,her remote :§iteL the 
cable headend 20$ perlcrms n."'O prtma.ry funcilons.. FUst, 
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L.~e cable head.end 208 acts as a d1stntmUtm ~entef. or :S<tgl1;tl 

prno~ssor\ by relaytng the program s!gn.<t.! to the set top 

t~rmJnal ::no .in each subsc.nber·s home. to addH.ion. the 

cable he:adtnd 208 acts a:S a networJ~ comroUer 214 by 

5 .recetvt.'1g 1nfom~auon from each set top termma! 220 and 
pa,$£Ung sueh tnforn::i.auon on to an L..•1formauon gatherni~ sHe 
iHH~h as t.~e opernt1on$ center .2.02., 

f'tg1.u·e 3 shows an embod.!m~nt wht:re the cable 

headend 208 and the ~tibsrnber's home are llnked by i:eruiri 
1 o ciJmmunicaucns rnedta 2 l 6. ln this patttcwar embodtm.ent. 

an.Jog signals. dj,K!taHy compressed s~gnals, other d!g:l.ta.J: 

s.1.gnah and up~stream/mtenl<::ttvHy s.lgn.i<tb at¢. sent and 

received over the media 216. The cable head~nd 208 

pn,\1des such ~1Hgnahng capabiliues l.n 1~ dual roks as a si~ 
15 proce$SCr 209 and nerwotk eontrolle:r 114. 

~ a .signal pra(:~nor 20S, the ~able headend 208 

prepares the program !§ignal.§ ~~at are teceWed by the cable 

headend 208 for transnuM-~tm to each ~et top tennmru :no 
ln the prefe.rred ~te:m. d1e sl~naJ prnce:ssor 109 re·rotJtes 

20 or demultiplexes and rec:ombme:s. t..'le rugnal!l a.J~ct digital 

information recetve:d from the apernt.Nln$ ctnt.er 202 and 
aUoc.ttes different port10n$ of the &ignal to dHT~rem 

frequency range~. Cable helu1ends 208 which offer 1,H.trerent 
subscrH:)eU dill'erent program 1>ffermg$ may allocate the 

25 progrru.tl $lgnal! from the operation$ eenter 202 m various 

manner$ to .atcommod-~e dltr~rent Viewer~, 1''he ~tgna.l 

proce~.sor 209 may also mcorpor~tec locru programrnmg 
and/or local advetti.semexH5 into the program 11gnal and 
forvr.rrd the re-.."i~ed slgna! to the set top ten:nt.."lal! 220. To 

30 accommodat~ th.ls loe:al prog:ramtn..t.ng a'<>'ailabilicy, t.he $ignru 

proc:enor 209 must comolne t.~e focal signal in i::Hg1tal or 
an.a.lot form ~;.th the operation.!< ~mtr prowam signals, H 
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tl)e ~ocru cable system uses a comprt'sslo.n standard that is 
dJffen:nt tha.ry, the one used by u~t cperati:on$ tenter .201. the 

sfgn~J p.roC~lS$or 209 mu~H also decompre$~ ;att)d rec(mipress 

ancormng Mgnai§ ~o they may be properly formatted for 
5 trat'lStniS§icn to th~ set mp tern::tlnafo 220, 'This prpcess 

becomes 1es$ unportant as $m.orl.artls devdop (Le,, :MPtC 21-

ln addH.ion. the sig.,,<'lal pnx:e~1rnor 200 pe:rfonn~ any neces.sar:• 
signal decryptiN-1 a..."1.d/or encryption. 

A.s a nerwwk controller 214, th-e c.able heaclend 2()8 
l 0 perform~ the $}'Stem ccnt<"'d fuf}CUt*m> for the .sysu~n:L The 

pnmary foncutm of the network controller 2: 14 ts to man.age 
the configurnuon of the _set top termimtls 220 a."ld process: 
s~gnal,§ ret:<iHved from the ~et top term.urnl-s :2:2Q, in tJit 

preferred em!:.n~cl!mern, the network cont.rnHer 214 

15 monacrs, among other thing!. automatic poll~baclt ~~po~es 
from t...~~ 5~t top tenmnrus 2.20 r~motely !~ated at each 

subscnbers' bQn:H\ The polling; and autcm:u£Uc report·batk 
cyd~ oeeurtt tre:que:ntly ~nough to aHow tbe network 

controller 214 to main ta.in ai::curnte account and billL~g 

20 tnform~tlon a?§ ~~u a~ mo.n.!tor authon.:ud cl-..aru:1d a~es§, ln 

the stmpk:$t enlhooJ.ment, infbrro.auon to be .!-ent to th~ 

network i::otrtroHtr 214 Will be ~tcred tn R~\.i Mthtn each 

$UO:!!·criber'!: set top te:nnimd 220 and wm he ttt.Mwed s:inly 
upon pollmg by the netw-ork controUer 214. ~t!'i~~ tti~y. 

2 5 for ~~pl~, o~r on a daily, ~ekly or monti.~ly basis:. The 
network controller 214 allow~ the system to m.runtatn 

ccmpl~~e information on an program!S "'"atched u~lng a 
pa.rucwar :s~t top te~ 220. 

The network wntroll:u 2 t 4 f~ also ah!e t~ N::spond to 

30 t.h11: t."':nmed.iate ne~ of .Ill: $.et t.a:p te~ 220 by mod!fytng a 

pregr.a.m ~onu-oJ tnfonnallon lll!inal :rieetived !n:an ilii! 

operation~ center 202, Therefore, t.~e n~~rk controlkr 
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214 ~nablts the cieltvery SJ$tem to adapt to the speelfi.c 
requirement:> oJ ind:hi.dual $tt top te:nnmals 220 w.h~n the 

r~i:p.iln~ments car...not be :provided ta thtt Qpe:t~at .. ton;$ eenter 

202 i.n advance. ln ot-her ~":Ord:s, t.~e rn!t\\.'()f~ ~ontroUe.r 214 

5 is ~ble to pedorrn %on the fly progra.romtn.g .. changes. Wtth 
this capabHuy, the network controller 2 t 4 e:e.n ban~He 

sopN$U~ated local prognimn:Ung needs such as, for exa...~ple. 
interacUvl.'! tdev1sJon ter\:"ices., splH :<Jcreen Video, and 

stl!!!~tion of dHfonmt forejgn languages for the sam~ v'!deo. 1n 
l 0 additimi, t..~e ne~·ork (:Ont.roller :t 1 4 c:oi1tr{!s$ and mofiH.Ort< 

aH rnmp.res:sors and d(tccmµre~son m t.11e '}'St~,tn. 

The del!\~fY ~y$tern 200 and thg.ital cornpre~u•ion of the 

preferred e.mbodJment prnrtdes ~ one·way paLl:s. from the 

operauon! i::enter 2:02 t() the cable h~adend 208. Staru:s and 

l 5 billt.~g l.nfon:oauon !3 $Cflt from t.'le set top tttmlnal 220 to 

the net\\"tlrk controller 214 at L~e cable headend 208 and not 
d1l"ee:tly to the opetaUorrn center 202, ThYs. prngnun 
monitoring <U'ld ~deeu11n tontto1 \Vl.11 take place only at the 

cable headend 208 by the local cablt company a.''Hi !ts 

2Ci d~cem:ralited ne~ork controlkts 214 {Le .. dec~ntrnl.U:e.d 

relative to the opention~ center 202. wh!!:h ns central to the 

prtig.ram delivery $}<St~m 200L The focal cable company MU 

in turn be in commumcat!on v.1tb the o~.rnttons. ~mt!r 202 

or a regional control e:er:u.~r (not sho",\><n} wh.lc.~ accumvlates 

15 rernm data from tilt: •et top tenru.~ zm for •tausucal or 
billing purpo$e$, ln alrenuttive $)'1l§ttm emb-Odunent.'.!I. the 

oµe.r.d.tiOn:!!; cenu..r 202 and the ,$tatl$:Ut:.a! a.'1~ bilUng $H.t$ are 

coHocated, f\1rther-. t¢!ephs:n1e Une~ v.1th modems are used 

to transfer ituortmu.u.:in from the s.et top terminal: 220 to the 

30 st~tl~ttcal and bil.U..-,g mtes, 

5. ~l 'I!W: Ienn~al 
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The set top terminal .2:10 ~s tht port!On {'Jf t.""i.e tktivery 

system 200 tJ:iat resides ir1 the :tu,me of~ ~HJP.scnber. The $et 

top terru!S'.'H~l 220 1$ usu.a.Hy foc:ated above or bdew the 

$Ubscnbe:r's te:le'llsion, but 1t may ti~ placed afi)~·here m or 

5 near the sub~c..<ibct'~ home ~ long a..<> a 1$ ~1t.~ t.~e rangt of 
the subscttber':s remot~ control dmce 900, m som~ a$~C:t~. 
the set top ten:n1n.al 2.20 m~y reMmbk convert(!r boxes 

al.ready us;ed by many cab1t ~Men:l!, For instance, each $et 

top ten:nma! 220 m~y 1rldude a. variety ~)f errcir ch~~eetion, 
l O clecr-yptu.in, and ceding tecbn.tque.s .suth as antH.aptng 

encodmg. m:.r~»ever., H WiH become apparent from. the 
dlscussi.on below that the 1et top term.ma! 220 lS ~bl~ to 

perionn many !uncut1ns that an otdm~ry e.onvener box 
ca.*tnot p~rlorm. 

l $ The :s:et tap terminal 220 has a plura1Hy of input and 
output poru w enabJe a to t:omrnurucate With other local and 

remote devices, The set top tenn.tn.ru 2ZO h.a..5 an input port 
that recewes in.formation !rt:im: the ~able he:adend 208, tn 

addition. the urut bas $t leut two output poru which pr0">1de 

20 cm:nrourncat1on~ ftom the ~et top t~al 2.20 to a tel~1~on 

and a VCR C>t!rt.&n menu nl~tio.ns may eau$e: the 11et top 

terminal 220 ta $etld control il~$ directly to the VCR to 

a"QtPma.tjmilly proiram or ti~te ilie: VCR Also, tht iet. top 
r.enni."1a1 2.20 conwns ~ phone jack wrui:n can he used for 

15 mamten•n~e, troubl~ :tbooung, reprop·a:m:unu1g ~nd 

addition.a! cu~t.on:ue.r fo·a.t~$, Tue 1et top ten:n.tnai 220 may 

also c¢ntai.n 5Wfl~o/audto output ~~ and a •a..tclllte ~ 

mput pen 
Fi .. mcU(mally. the 'et top t~rmlnal 220 is the: 1Mt 

30 cam.ponem in the delivery syMem: ~hafn, The se~. ~op 

termtnat ~20 re~e:wes compre:Hed progrillm and C(;!ntro! 

iUgnal" from the cs.ble hudtnd 208 for, ln S!!rne cases, 
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directly from the operations t:enter 20'.li. N'ter the set top 
te~nn.Lt1.a1 2~0 recelves the indhictuaHy compress.ed program 

anct control signals, the signal$ a.re den:n:ih(plexed. 
decompreued, t:onverted tc .a.ti.a.log ~dg.nals Uf nec~ssa.•·y} and 

5 etther pla~d w local storage ffrom wrucb tlie menu te."'.np!ate 

may be created), executed :lmmedtatdy, or ~ent directly to 

t..11-e televt$l~n ~ree.n, 
After pro<:e$.stng ematn $!gflal$ re~e!wd from the cable 

heai::knd 208, t.'l:le set top te.""roinal .220 'Is able to store menu 

10 templates for creating menus tlun are dfspiayed on a 
S\Sb!ScMber·!S tdev'l$1on by usL'>g an ~Y of menu templates. 

Before a menu can be constructed, me.nu templates must be 

crea.ted and sent w the set top term.uw 220 for storage. A 

m.itmprncessor u.ses the c'nitrol signals: rete1ved: from tbe 

15 openttiori$ eent~r ~OZ or cable headend 20$ tQ generate the 

menu templates for $tO~ge, Each metnJ template may be 

stored L'1 vobtile memory in the se:t t"P te.n:ru.nal 220, Vlhen 
the ~iet mp termtnal recetve$ template infon:natton H 

demuluplCXe$ the prcgnun control s1gnal$ received from the 
20 table headend 208 tnto four pntnary p.a.""t.S: \>id!!<o, graphic~. 

program logic and t!l"..xt. Each menu templ~te represent:s a 

different p(n:ilon of $ whole menu, such a~ a menu 
baci.grot.md, We'\1$it>n logo, cu:rsor h!ghllght Q'\-erlay, or othet· 

mt~celLaneou!! ccmpone:nu .needed to t:n.HM a menu The 

.l~ menu temphate~ may ~ d~Jeted or alter~ usmg C:"Qntrot 

s1gna!s n:ceh<ed from the operation' c~mer ~CY.l or e~ble 

headend 208 .. 
Once the me:ni_~ ternphu.e~ have been stored tn memory, 

the $et toµ tern:una1 :220 CM g~ner$:te the appropriate menus, 

30 Ln the preferred embodiment, the bal§lC ment.J f!::;nnat 

m!onnauon 1s •tored in memory located Wit.~ the aet top 
tenn1na! 220 $.O that the n:u.cropro<::et!.sor ffi.<).J' locally access 
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the tr.format1.on !!"om the set top terro.:tna! tnstead of from an 

jncommg s:jgn.aL The micn:rproce~t~or next generate$ the 

apprnpn:ati:: menus from th:e menu temp!at.l!'S &.'ld thf othtr 

menu tnforma:thm sto.red tn memor:-f. The ~et top tenn.L"'l.al 

5 220 then disphay$ speeifi~ menus on the subscnher's 

televtfilon screen that correspond t.o the mputs the: subst:"rtber 

s~lects, 

U the $UP$criber selects a specific program from a 

memJ, the set top ten:ninal 220 detenn.tne5 on w.hJch channe.l 

l O tJ'e prognut1 ls betng shu~<:n. demtl!Uplt<xe$ a."'.ld extracts: t..~e 

single charu:u::l trwsmm.ed from the t:'able headwd 2oet The 
!et top terminal 220 then i:h:Cl:)mpre5$es the ehrumel aticL if 

n~ce?:Ssa.ry, convert$ t.<"le program signal to an analog ~"TSC 

sign.cl to enable ~~e $Ub~ber to View the !ekcted program, 

15 The Mt top ti?rminal 220 can be equipped to decon:rpress 
more ilian one program signal, but tht~ WPtild unnti::e55'a."'ily 

adtl to the cost of the urut !il'M::e a subs:rnber will ge..'lerally 
only view one program at a ttmie, l:fow~-er, ns.'o or three 

d~compres~ors may bt de§trable to p.ro"11'lde p!ctureyon· 

2.0 picture capablltty. eontrol signal dt:compren.1orL enhanced 
!:::hannd ~Mtch£:ng or likf feature,, 

m addH:.km to menu mform.auon, the set top tenmnaJ 
2~0 m.ay ~J~o Mor~ t~"t 4.ninllnlltt:C'O from th~ c:abk he.adend 

208 O!' the operatlon!$ e-enter 20::l, The text may inf1.Jrm the 

2 5 s.ub$cri~r about upcomJng ~a, billing and :$~unt atata.~, 
n~r tiub'$<?MptJQt1$, Qr cith~f rd~t Information. 'The tt~ 

Will be Mored in m approprtate memory location dependhlg 
on the frequency at~d the duratit}n of the u~e of tlie textual 

me!'l3age, 

SO Mso, optional upgrade$ a..~ (a:Vaihd:ilc to enham::e the 

performance of .t£ '!ubscnber's §et top ~..al 220. 1'bese 
upgras:h~' may eon.!i~t ~f • eartndge or computer carrl (not 
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sho1.vnl that ls tnsened u1to a."1 e.~anScWn slvt Ui t.~~ set top 
t{':rxr.s.nal 220 or may constst of a fe.arure ~ffered by the c~bk 

headend 208 or ope:rau,a~s center 202 to wh!rh the user may 

~<a.,ibscnbe, A".~able: upgnti;:ks may m.clude on line data ba5e 

s~mcu, interactive mtl!tH.ned.La servtces, access to digit.al 
radio clla.rmels, atld oth{'.r s.ervtce:~. 

ln the stmple$t embochment, avail.able c-on"~ner b~es 

such as ttiose ma.'1.ufactund by General tnst:ruments or 

Sc1entif1~ At!ai1ta. may be modil1ed an.ct trpgraded to penorrn 
l 0 L11t: functions of a set top termtna1 2~0, The preferred 

upgrade !.s a ctrcuit ClU'd ~'1th a roJc:roprc-cessor wl"-Jc.h is 
ekctrnnita.Hy t<onnect.ed to or tnserted itlt!} the converter 

ba.x. 

S, Ei::nwtL~nu:nl J;}~~~t 

1.5 ·The prtmruy eondu!t for eou::u:~u.n.Jcauon betv.•ei.m t.~~ 

subscrH::ier and the :!ltt ~op ternll.nal 220 t$ through the 
suoscrtber mtmac~. preferably a remot~ control dev:1:ce 900. 

Thrnugh furn 1nt.erla.ce, t..l-:>e subJcr1oer may select du1ted 

prog:ra.m..mll~g thrtn1gh the sySotem's ment:Hinven &cheme: or 

2 O by d.tnctly .&c~sm:g a s~ci.fi.c c.han.ncl by entering the a<::tual 

channel number. Usmg tb~ interlace, the :Si.lbscrfb<e:r ca...ry_ 

navigate thr-oug:b ta ~erte:$ of ln.formattve pr:pg.ram ielecuon 

menue. By 1..urn1g .a:uern.:i~drh~.n. i~oruc ar a..lpha·t>haratter 
ace-es$. the .s'l.ib$ti'iber can a~M d~ programs by !imply 

~5 pn~:§l!<IDS'. a smg1e button rath~,r t1:urn ret:~g from memory 
and pr~~tng the ~ctual cnanne.l 11~ to tt1Ue $ $elecuora., 

Tue 11ub$cri.ber can aeteS$ regular broadc"t MJ:d bscsic cable 
telev'fston station$ by U$l.ng dther the m.un~rit key~ i:m the 

remi:.He l;.'.l:mtroi 900 {precs!§ing the eorresponcmg channel 
30 ntlmbert. o.r one of the menu fcon i!lcleruon option$, 

ill ti:ddmon to enahlli:ig ilie $Ubsmber w eu!ly .tt1teract 

"'-'1th the cabk !)>stem 200, the pbys!ca.l: character!.Stic:s of the 
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sub$~Hber lt!t~r:fate 900 should also ;&Cd to the uset 
fntndHnt5'~ of w.11e sysum. The nmote c1'mxol 900 shouM 
eastly fa in the pah1'.l of the user's b.arH:L The buttons of the 

pref~rr~d remote control 900 cnntatn ptctcn.aJ symbol$ that 
S are easily lde.nU.'l.able by the $Ubscnber. Also., t:mtton.tS that 

perform ~rn:ntlar function! may be color coordtnau~d and 
consist of dtstingt~l.$hmg textures tu increase the QSer 
fu.endllriess of the $}"$tem. 

7. Mtni.J·RnY~"l frngnun Sg:kct~m.l 
l O The m~riu-dnven scheme prn,,,1de5 tht $Ubscri.ber With 

on~·$tep acCt:ss to all majt)f ®et1.us, rangtng. from h.it m0\-1es 

to sport specials to specialty programs. from a.""ly of the 
major menus, t.~e $Ubscrfbet can i.n tum ac~ss subtne.nu.s and 
rn.tnor mwwi by eu..r:sor or alp.ha~c.h~eter attess, 

l 5 Therie! are two different type$ of mem.ls uulli:ed by the 

preferred. embod1mient. the Program Selectii::·n me:ntJS a.na 

the: Dunng ?rogrnm menus. The first aenes cf menus, 
?fi:igra.'!1 Seftctlon merrus. conststs of an 1ntrodueti::iry, .~ 

Home, Major menus. a.'1d Submenu§, The ~~cond ~er'les cf 

20 met'lU$;. Du:rmg Program menu$. t:an$lSts of tw"o prtmary 
~s, ffidd~..n m.e.'<'lu$ and tile .Program Overlay menus. 

lmmedJa.te:ly Me!" the .al..~b,.crtber turn$ on the set top 

terminal 220, the introductory menu wekomu the 
subs.meet to thf' sy~t~m- The lntrodvctory menu may display 

25 important asu10cunctments ~m the l~ru eable fra.ncl:ti$t:, 

•dverti~emenu frum the cable p:rm-ider. or otlu~:r type111 of 

tne$sagu, 1n addltion, t.11e .tntrodul!tory menu can l.nform the 
~ut!ctiber l.f the cable heade.nd 208 ha.! ~ent a per~onal 

rness.~e to t.he $Ubscnber'$ pmieu4u' $et top tenmn.al. 220. 

30 After the lntrodw;::tory menu hM been. dt$phtyed the 

§.ubscriber may advance to the n~ l~-el of mern.u;, nrunely 

the Home menu. h1 t..11e preferred ttmbodnnem. after a 
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WO §4.'l'™ 

'°ertau~ period ~f time, the <Ca.bk system ~ill a1'.ha."1c~ the 
subscr1bu by !default to t..~e Home menu.. From t.~e H>:im.e 

menu, the subsmbe.r as able w access au of the progr.ammmg 
optHm~. The s,ubscnber may ctthe.r s.ekct a prog.riUX!. directly 

by entering the a.ppri::rpnate cilanncl number from t.-~e remote 
eontrol 900, or the Scubscnber may ~equence through 
tncremetH.al l.evelt§ of menu optiOriS starung from the Horne 

rm~m~, Tht Home menu list~ c~tegoMe~ that correspond to 

the ft.rst tevtl of m.e.m,~$ called Major menus, 
l 0 H the subM::dber chooses to sequence through 

sub}iei:r~-lCt)t rrw.rn.J.S, the £<Ub$Crlber \l\.111 b~ frJr\varded to the 

~-i.aJ<iT menu ~J:i.at cPtTe~ponds to the cho\!!ien catego.ry from 

the Homt menu, The Major menus further refine a 
st•bscr1ber's search and help guide the $Ub~cri.ber to the 

l 5 selection of his thotce . 

. from t.~e Major menus, the subscnber may acces:s 

several submtnus From each submenu. the sub$0iber may 
access other ~ubmem.l5 until the subs.eri.ber ft.nds a de5ired 

tele:vt§:!on program. StmHar to the Mawr menu. each 

2 O :njc~.S$i~ level of Subme."'HJ5 further rti1nes the stibsctibet··s 

5earch, The ~'Stem al§o enable$ the: $Ub!<crtber to !kip 
~ettatn menu:s or !H.~tnn~ma and dtttt:tly .acct$$ .~ specl..fit 

menu w tekvtSlon prognu:n by ~ntenng the ~ppropnate 
c~m.ma.nds on the remote controi OOQ, 

~ 5 The th.ni.ni prog.r:au::i menus (!.nclmilng .Hidde:n Menus 

arid Program cn..~.rlay M~.nU$) are display~d by the set top 

term.tnru 220 only idter the: #Ubscrfber bai $ekcte~ a 
tekv15km pr·.ognun. ln ord~r tc lllVOid disturbrn.g the 

$Wb$Crlber. Ule iJtt top te.nllinal 220 doe~ twt display the 
30 P..idden Men~i$ until the lUb!<~r 1cde~ti the appropn.ate 

option to displiay .a .ffidd.w Menu, The Hidden b{(mus conUtin 

options that a.re rel~nt to the program iuJe~ted by the 
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vie'>lo'ttr, fi:.u· eu..'llpie, a H.H.1den MtntJ may eom.ru:n options 

t..bat enable a subscriber to ~nt~r an U:iteract.1ve mode or 

est.ape from t.."ie se.lected prngran:L 

Program Overlay Menus a.re $itt"l..tla.r to Hidden Menus 

because they oecw-' durmg a program &.nd art related w th~ 
program ~'lg .,;ewed, H.O'W~'er, tJ-1e Program Overlay Menlls 

ar~ displayed concu..rrently wtt.i. tbe prngratu selected by the 
subscriber. Mo~t Program Ov~day Menus are small en,nig..~ on 

the stree.n to alknv the: sublfenber to conU.'iul!: \-1-f''N'L."t the 
lo :selected progra.m eomforta.bly, 

15 

B, ti~rw2r.k -Qgru.r~~~rn12u~n 

l. ftfomuu::ing an!! ~~n.ttol ot Ssu !~" 
Ii:rn:unaii 

Figure 4 $hows the net'>Vork co:ntxoHet 2 t 4 of the 

present mvenut:m tll;S pan of a di,g.a.a1 ta.Me headend 208 

opernun.g tn an ~-XPanded cable tdtv1$iOn pNgram deHvery 

SJ$tem, tndtcated generally at 200, The: netwQ'rk controller 
:214 montto~~ program t.dectHn1~ at $Uln~crtbers· homes, 

20 mat.ntal.n:§ ac-curate ~ecount a.."ld billing mJorroawm and 

atvithoru~s hot.~ $Ub3etiher cl:umnd 11cet>-ss a..t1rl pa.~c-..ilitr set 

top term.:uws ~~O t4 operate tn the syatt::rn, 

The netwt.lr'k C:Qntrt:iller 214 perfonns !ts m-on.trnnng 
and control capability by wot""kt:ng With otb~r lll!}'~tem 

25 components hou:§ed, .in pa."t. wt~l:tm the cable headend 208. 

Tue~e cable headend cm:nponrnt$ u~clude ~ cable: headend 
n~:C":eive:r 203 and. 3 ttgmti prooe~sor .2-09.. M #h~ m th~ 
Ftgure 4, d~gttal RF prognun •tgnab 205 ar~ r.ece~d a.no 
proces$ed for furtht:r d1~ttH:rum:m ta a l§ubscnbet"! home-

30 ttu'Qugh .a ~et top tern::unal 220, The program signals 205 a.~ 
digit.ally comprn~aed and multiple.-s:ed $fgna.l& that may be 

pr~es!!!.!d at t..11e ohl~ he;$d(!nd 200 ot" itmply pa$~ed through 

to the cable di.str1butitm ne~rk .!n the emboounent $ho~"'n 
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tn Figure: 4, the program signafa 20$ are r~ceh'ed by the cable 

headerH! receh>·~r 203 and transmltte:d to t..11e: $§gna! 

pr,otessor 209, 

The Slg..nal proe<essor 200 pr~par~s the prngram signals 

5 2C15 that are rtcetved by t.~e cable headend 208 for 
transm.lss$i:m t:~ tach set top te:nninal 2.20.. ln ti~e preferred 
SY$tem, the network contn)ller 214 supervises and. in acme 
cases. instructs the lSlignal prncessor ios ln r~uung th~ 

signals to :§ubscnbcrs. ln tills w-ay, the ne'~ork ctmtrollc<r 

l 0 214 and signaJ proce$~Cr 209 work ~ith ~ne another to 

petfprm; ba:§lc rontro~ funcUOn$ f.r:, the: cable tet~1.$.t;::a:1 §)"Stem 

~00. Typically, this work 1$ iiCcmnphshe:d by the transfer of 

tontrnl informauorL repr~'en tt'd at 211, between the 
nC' twork eontro:Uer 2 ! 4 w;d th t' stgna! processor ZOO. 

15 Alt.Jioug.h it i~ ptderred that L.~e ~tgnal ptoctssor 209 

and network contn:iHer 214 be: co·k~cated a.t the cable 

heade:nd 208, the neni.•ork controller 214 may be remotely 
located from the cable headend 208. as km,g u H: ~matni:.< iri 

corru"nurucarn:m v.1th t.be .tlgna1 pro~e:S3P> 200 :tn order w 
20 exchange ~ntrot mfntmatlon 21 L 

ln many L"1itan«s, th~ program J.ignab 205 t-ec~ived 

from the op$!'~H.1ona center 20:2 must be modtfie:d pnor t.o 

bemg !f.nt to the j§et Mp termim\J~ 2.20, 1bese mooillc~tiOM 
to the program cont.""Pl mfonnatlon ll l are made by the 

ZS ne!:i<t'~rk: controller 214 working tn conji;m{:tlOi'l with the 

sjgrial prnces30.r 209 to ${'.nd & 4et top tennm~J centrol 
inform~ticn !treru:tl fSTI'ClS), From the ~1gna1 processor 
209. the netw¢rk i:?Ontrolkr 214 n.•:ce:!veis: the progra...."'"l 
signal~ 20~3- which indude cabte franchi~e is.pedfte 

30 infon:nauon added by the oper~twns center 202. Tue 

netw:ork controller 214 tni:lrltlh.~$ the program slgrutl$ 2.05, ti 
necessary, ;tt.nd eommurucate§. the ne-w Worm<ltkm back to 
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the signal prncessor 20'3- The signal prncessor 209 tben 
forJ.>ards t..~e rnforma.tion to the set tcp tel"mln.al 220 4~ th~ 

form of th~ STI'ClS, arrow Z,l 5, ln tnO$t in$tan('.!es, the 

net'l.vor~ ean&oJher 214 ·will modey the program s~g.."'tab 205 

by addtng add.!tJonal mfon:naUt)n; however, the: prng.ra..<n 
sJgna!ll 205 e:a.n bt passed thnn.~gh the: cabl~ headcnd 200 to 
the l!!~t top t~al 220 v."ithout any modJ.fk.atii:m, 

Th~ s1g.na! prnces$or 209 and .netwotk (:Ontn1Uer- 214 

are both capable of ha.""tdling the ~ddWon of s.ll:xi.ple local 
l (} avwabilme~ \e,g., k~c.u advtrtbements! i..nto the s~gnal $ent to 

t.11e 5et top ttrmtnal Z~O- The ne.tw-ork controller 2 l4 ts al:io 

capable of handling rnare MphtsUcated local prcgf'.lJJ'Hnirtg 

n~eds such as; t.argeung Video eommuci.als, tnfomer(:ials. 
tntern<:tive programmmg and ee~n d:at,a $\H''Vtces, The 

l 5 rH!r>t.rork controller 214 rtcetve~ all ~lei:t.•i:mJc iii:l,gnals: :1je,nt by 

the s~t top t~al 220, mcluctmg thos~ Scent tn respons:~ t(.l 

int~ractlve semct: reqt1e~ts and some data :sernce requests< 

The net·work controlh~r 214 coord.matt::5 the necus:ary 

s~1tc:h.l.n* and ac~.e.5$ ta allow the i:nibscrlber to enjoy foese 

2 0 sertiCe$, 

The nf:twork etmtroUer 214 has, the c~pability of 

petform.ttig ,.on ttie Oy prog,ra.._"Um.tng- change~. M$1.$tmg tn m 
mMklng portion!' of •t.th-~crfber':t teitv15lon sueens l~plit 

~cree~ videol, !W u.!ecung dJiferern 1.ud~~ $$g;nllls for th~ 

2 5 same video ifardgn tangu~e.s}, and !illl .t.nt~nruve foat'!J..r~~" 
ln additiOt'l. the ne"'-ork oontroller e:M ~~te pro~t 

c.~ges. For wt minute c.hang~ to prn~.g (aut.h as 
for a locaJ ~m~~·~ency or 4nport.an.t rt:sJonal evenbi!L an 

open\ttit U"4"lt the network controUf.'J' ~14 can mooey U1e 

30 program stenrus 209 "on the fly" and c~e m~ta\ll\ a~~k 

to the ~i1b~oib~, Th.ill ac-con:unm:httai !hort notice: chang~s 
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to prngrll.m packagrng that cannot be tiandlcd by the 
ope:rnu,m:s ctmer 20i tn advanc~. 

1n order to accommodate split snetn techniqu!!:s for 

promo and demo '-'ideo (whlch w.'iH be desc:nbed lat~rL 

1.mdes!red •'ideo port1-0ns: of the televt!l!:l-On or menu l$tret:n 

ro.ay be m.asittcL The network controller 214 can M.md th.e 

neces$ary control tnformauon to inform th~ s~t top termmru 

220 to mask poruon.s of a !pec!flc ch.annefs v1deo. .for 

example. a vtd~o channel mth a sp.!lt screen shtlW1ng foiu-
l 0 $epa.rate 'o'itkot> would requ~re a t.•:tn~·e·fourthis mask to focus 

t-h~ v'lewer on the ftatur~d vtdeo cllp. 

il.e:red programming aHows i:hff ert:nt "1.1sers. to vtt\lt.' 

dlfferent "Video even though they are "'n.u1ed"' to the same 

cha.nneL For ~pse. the ne:twa:rk contn:iU~ 214 may know 

t $ t.~e ch:mograph!cs of tts sub!cMoers thttHJgh a data.bas~ 

generated, :In part. from prwr $ubscnb~r choicts, an 
fnteract.lve MJ~euon, or ~ther mearnL Using the: 

deroogra:phl-cs tnformatton. the network controlkt z 14 may 

uu-get cornrner~t~ls to th~ correct at.H.Hei:Ke by .sho~1ng 
2 o dt!fere:m comrnerc1als ti) aubscr!'ber's wah different 

d~mographic~, lrtfotro.ath:m on prog.ram~ ~"atched may al$P he 

i..uied to target ""ommt>.rc:Utl.s. E~n though subts.cnbeni ~1J1 

btljevf, they a.re "'tuned'° to l}ne: channet tbry W1U be 

!W1tt:he:d to a. dHTere:nt. ehannel for the uered v1deo and 

Z5 targeted tom.rotrctaL AltematiVt.Jy, ifidlvith~al iub:Scf'lhern 
may be offered $ mmu Mm the option of ~~verai on::ru:nen::ials 

from wtu:ch to choos~. 
To aco:a:ru:tioaat~ ford&n $peaking lil't:ib$Cli.be.rs, muJtipi~ 

a:udto channels for tt!l-e'\>1Sltm programming may be prnvt4ed. 
30 Th~ $Ubsc."iber may be $hewn menu~ of prog,rams avltl.1.ablt m 

the ~ubscrih~r'$ n.auve language, Tht function of d1oosmg 
t.~e correct audh::· to ctirresp.ond to thie ~kctd b.tngu~ge: may 
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be handlttd by either t.~e set top termmal 220 or the netwurk 

ccnt.rnHtt Z l 4 depending upon the conf!gura.Uon. L.ccal 

prognu:nming ln s.everal lang\u'tges or addmonal audit) 
ehanne1!l< for a forelg:tl fa ... "iguage translation of' a popu.l~t' 

tekvtslon program may be pn:.1vide:ct by the netwo.r.k 
i:::ontrnller 214. U$tng a pitture-on~p!tture feature: stgn 

language may be siroJlarly made available to certain §.et top 
terminals 220 for the: deaf. The :sign language o,.idei::! may be 

tran$mltted to the Mt lop terroU)a.! 220 on_ a. :§eparate 

10 c.hanneL Also, a t~"tt over.lay for the deaf may be easily 

produced on the lower pa.rt of the $C.n~tt:i, '!be corn:.ro! 
s.lgnah for productng the text overlay may be handkd by the 

netw·::itk eontroller 2 H .. 

ln othu emoodunents, the: nerw~rk eontroUH 214 c:ari 

l 5 a~t a~ a central computer &"'td prO¥ide mtra·set top tertru....'1.al 

!nteracuve games, tnter-~et top ttt'ttlinru mtemcttve ga.m.es, 

computer bulletin board type seMt'.CS, me~sage services. 
IEle(!'troruc mrul), etc, For e.u..mpk, a ~ubse:riber may pb.y 

war games with :!t.x cf his (ani:mymm.rnJ fo!lcw suostt1ber~ 

2 O each m L~eir m\"t'l horn.I! each operating a !<epa.rate tank. The 

network ecmtroUer 214 gathen. tht p~yU$ u.tHng se.t top 
terminal 220 e~au.r:nmlcatiorH.; and >lt::U tU the referee.. The

net::work eontroller soft.ware «ptary!"' t.h.e game and generates 

t..1:-ie ~1deo control sign.al!\ to be tran$mltted rn the tfet top 

25 termu)a!!§ ~20, From the Y1deo eentfcl $lg.n . .al$, t..~e set top 
ten:ntnal ienerates. ~ view cf the p.!~ytng Odd a.<id shows 

rncrvement of d:1e W'lks, U$tng a s.~at method.,. a. bulletin 

ooard of' me:~s.age ~tem e.an be set ut1 to di~$$ a pL"'ticu.lar 

progratll. $UCh as ""~'1. ~ ·w·no:dunit,. fo.r e:nthU$la5U. wH.h 

30 Mt top termi~ 220, 

.l.. M2nuormt artd c2mrnl 9f C&Qhi: .aww 
§tWAl-Em~!::~:1!U 
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Figure 5 show~ the network controller's major 

eompom~nts and how these components relate t1;ith other 

componem:$ of the cable ~ystem 200. The network 

controller's lntern~J cowpon~nt.s Wdude a network 

5 controH~r CPU 224, databaM~s 226, control receiver ~28-
li;i('.al memory 230 and tdephone moi:fom. 232, The nern•ork 

ecnt.rcller's CPtJ 22:4 and aataboues 226 may be ~c<:~f§s.ed 

through ari operator control f§UUon, wtu~h may include 

penpherals such as a. computer w-0.rkst.ation, CRT -rh:splay, and 
1 0 prmter, represented by the workstat:.ti:>r: 2::.s4. 

lnfonnatlcn tequrred to operate tb.e nerwork tontrolkr-

214 will be ston~d m tfat.abases ~.26 a.11d toca! menwry 2SO 

te,g .. eH.h.e:r t."1. R,A,.\i, ROM. !'.It m.a&neuc or opt.teal Read/Wme 

devices} ~t the eable ht.adend 208 as welt a$ in memtiry ftt,""\1 

t 5 and/or ROM.! withln each sub~"1ber s ser toµ tenn.i...~al 220, 

ht the preferred ernhodtmem, two.way com.rnt1n!cauons 

be~>een the nern•ork e1:mt.rl}U~r 214 <l..'$d set top terminal 
220 w1n occur over eahk llne$, Many ether method~ of 

comr.mJf"Jc.aUon, tnclut:hng tho~e which do not requi.re cables 

2 0 or ~>tres, .may be U$ed 'l<t1th the pt~!!ent tnventiorL lfaing ~'t)· 

way comtnw-ui;::atlon, L"lten.cuv~ te.levi.$1cin p:n:>g.~g: t:an 

bt ~ccommodated thn:i:ugh the networtt ~cntt(!lkr 214, ~n 

liddluori. the prefe~:d ne~-o.rk ci::mtrolkr l 14 ~'ill ~ abl~ to 
at:ce~:s Mt top tcn-n1na1~ 2.20 vt.a phone I.me-$ for trouble 

2 s sh.aou.ng, ii~oal featut~s or ~phbvcatro reprogramm.1..'1.g, 
The network controller CPU 224 conm::ib t.he 

mterface, depieted oat 211, be~~en th~ network contn::iU~r 

214 and the signal prote$.$<>r 200, Th.u. mterfaec 2 l 1 .ailo'9.<s 

control tnfurmaucn to flow or t.ranaf er ~t\\~en t.'le twe cable 

30 headend 206 components. Standard RS-·2$2 or R.5·422 

l!.nk.$, a.'1. !EEE~4&l buSc or other l:ntemce: media ~y toe u~ed. 
Durtng s:ta.-idard open1uon, progra..":n control tnfon:nation ls 
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passed t.':!rnugh t..l;.H> l.ri.terfoc.e 211 to the network control.i~:r 

CPU 2.24 from W'1e signal pro.(es.sot 209 iLe., the program 

<:\:mtrol t.nforwauon ha\.<tng beu~ s.etH rn the ~ugnal processor 
209 over sate.Une from the operations center :l02 W1th the RF 

S program signals '.i05. not !ho\Vrl in Figure SJ. The netwl'.:!r.k 

i:::onuoUet Cr\} 224 prnl:!es,ses the p.rogu.m contra! 

fnformauon hued (if! data stored m the network control 
databases. Th1$ processing t'1dudes modifying the program 

control mfo.rmatJon to accommo-d.ate regi.onal prog.raromtng 
l 0 needs. 

After prnces.sing, t.1-}e nH\\-'ark controller CPU 224 

passes the program Cl)ntrol lnformaHon, mduding any 

mochflcauons. back to the signal pn:ii:-essor 209 for 
dis.tritnJth'n {W~:r the eable ~ystem 200. YI.a the t>able 

l 5 dl:strfbuuon neti;t,•o:rk 2-36. ln tha rash.ion, the n~twark: 

contr~Uer 2 l4 pt!)"'>"ides progran:u:ntng and net·work control 

mst..'"'Ueuon.$ to the set top terminals 220 thtt~ugh th~ ~ignal 

;.n:ocessor 209, 

The ptocessLng of program control tnform~tion by the 

2 O net\\-'Or.k cont.roller CPU 224 c:an also make use of any data 

received by ~'le net\¥ork eontroll~r's cf:lnt.rol ~ce~ver 2ZB. 

The cQn.tn:d recd\~r 228 H1: a mit:ropt'Oee~~cr·ba~ed device 

that rttetves ~,tarn:! reptH'ts.* dtt·ectiy from the ser top 

terminal$ 220. The &tatu:! r~poru .rere~ved by the ctintroi 

25 receh•er 228 generally mclude infon:natton that aliows. the 
ne-tw'cdt controller 21,,. tc tnt:k, •mong od'let thtngS<, $ 

~ubserfber's prngran:~ .$t~tM hl$tory. ~ d~:5crlbed bd~. The 

control rcce!ver 22$ can itore t::.11~ !tt.at~1$ n~pons u1te..~ly m 
a local storage or memory dl!¥1ce and ttansfor them rn the 

30 netwotk eontrnlkr CPU 224, 'l'}"picruly, the control r~eelver 

22.S ts tnterl'a~d Mth the net'W'l}rk etintn:~ller CPU 224 U$ing 
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standard RS-232 or R.5·422 Unks, a..."1 lBEE>4SB bus or the 
like, 

In the pref~rred ett:tbodlmerit, the network conu·oHe:r 

CPU 224 s:~a.ns the e<n)trol receiver 228 at .a predetermtned 

rate {e,g,_ once ev·ery few $eCOnds) to !tiltlate the status report 
transfor, Upon transfe<t\ t.."".le network controller CPU 224 

aQd.$ the data and control infor-niath:i,n in the :!tatl...l$ reports to 

the network control databa$e~ 226 by: checking for changes 

itl pft\"'!Ous.ly received statu$1 tnformaU:t:1n, prOcCessm,g the nev.· 

l O i.nfo.rrnauon and updaun,g the corrtspondtng panun.eters L."'l. 

the riet<J<'<.~rk cot1tn:il databases 226. The: network ti:mttoUer 

1l4 processes the wfotnu.tUon stored in !ts databases \'$"'ltJ1 

any program ~ntroJ tnforrnauon relayed through th~ signal 
processor 209 from the deltvery !!}'Stem's operations center 

l 5 202. TI.us pnx:ess.mg capabHH:y allow·s t.~e ne~i:irk eont.roUer 

2 l 4 to modify prtor C()ntrol :§tgn.als and create new ones, The 

network cont:roikr 214 transfers both mochf!ed >lnd 

i •. m.m.~thfled corttrol signals, along Mth any k~cal cm:nbmed 

program signals 205. to the $1gnal proce$.;s:or ~09 to be 
20 ccmbtned mth other'$ program signals 205 for dlstrtbut!on 

over the c:abl~ S'}'$tem lOO, 

3, M~~i'.. Ult Eriiiirnm ,krmnm m!mr~n 
~l~ 

2 5 'fable::s A--C, descfibed he.low, prn·v1de an e:xam:ple of 

some !nformauon that ~'1 be sent itl the prng.ram eontrot 
in.forma~on !Jgnal to the set mp ten:ru:n.a.h 22(L The ~:m:ig:;ra.."n 

contrn! informatHm signal generated by" t.he Ol)·f',n~tions centf'.r 

202 ~H'O'l.-1des data an the an~hedullng a.ncl d~$cripUml. of 

30 prngra,m$. The prcgr-a.ni eontr~l infon::nauon s1gnru may be 
sent ttlrt'ltl.~~ the ne~·ork ~ontrtiUer 2 l 4 or. t."1 an alternate 

configuration, dlreetly to the ;set top t~ ZW for display 
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program control infon.nauon signal is stored and modified by 
the network controller 214 and sent to the set top terminal 

220 in t.~e form of a set top ten:n1na1 control infonnatto:n 
stream {STI'CIS}. ".t1Us configuratton. can accommodate. 

5 among other th.tugs, differences in mdtvid.ual cable systems 
and possible differences m set top te.a::n.tnru 220 devices. 

The set top terntmal 220 integrates citht.:r tl1e p.rogram 
control $igna.l or the $et top term:U1a.1 control infonnation 
stream together mth data stored in the memory of the set 

10 top terntil1al 2:20. to generate on-screen menu displa3ts for 

assisting the subscriber in ~hoosing programs for mewing, 
frhrc:rughout the description the tenu .. program control 
.tnformatJon .. is beLl"lg used to indicate control 4"1!ormauon 
com.tng from the cable headend 208 to the set top terminal 

15 220, wheLl:ier n. 15 stcnt. di.reedy from the operations center 
202, processed by the network controller 214 and then 

forv.?&tded to fue set top box {S11'ClS). or transmJtted over 
telephone lines,J 

The ty·pes of iuformauon that can be se:nt usmg the 
20 program con.trol signal includes< nutnber of program 

categones, names. of prog:ra.m cate:gones, what charulels are 
assigned to a specific category {such as specialty channels}. 

names of ci:lannels. names of programs on each channel. 
program start times. len.gth of programs. de$ctiptlon of 

25 programs, me.n.u ast:ugnment .for each program. pncmg, 
whether there is a M.lllple video clip for adv~xtiaement for 
the prog.ram, an.d any other program., menu OJ' product 
tnforoiauon, In addition, the program et~ntro1 information 

8fg!Utl .n:wy me U5e0 penooii:.-caJly to reprogram OX" .rero.nftgure a 
30 S(')t top te:nrunal 220 or group of Scet top terminahl 220 

(described in detail m ooNpend1ng patent appllcati.on Ser, No. 

PCT/US9S/l l.708, entitled REPROGRA.11..~tABLE 1ERM!NAL FOR 
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15 

20 

25 

30 

SUGGESTING PROGRAMS ()f'fEH.ED ON A TEL£VIS!ON 

?ROCR,,'\..\>t 0£U'VE.RY SYSTEM .. filed by t:he :sa."ne u~igne~ }, 

The goal of the menu dri~ progratn ~1ect!Q~ ey-stexn 

200 used With the pre:§ent ilwtnl!on i;'I; to al.tcr~v the 

&ubsmber to clloo~ .~pro~ by toutir~g th.rough . .a~~ of 
menus utiliting a remott control 900 !f1gi,.m~ S} or $imllar 
d~Vlce prn\"idmg C'W"$Of movement, The ft."'a.l choke ir1 the 

<!>eti~s of menus ·mil iderWfy one part!eula.r channd a.~d one 

ume fer ;;u::uv:autm of that ch.ar'.neL An:ned Mt.11 a r.har.nd a.z·id 

a:cuvauon time, the: <Set top tcn:n.ina.l 220 can display the 

selected program on the television for t..~e Yht";\~:r, i."o a~h.iev·~ 

thi.s goal. one embodlm~nt of tJ'le pres~nt mvention assigns< an 
1ntell1g;ent a!pha·nume..'i~ code to e:as::h prngrru:n, 'Thi! alpha· 

numeric code fdeottile~ t.~e eategory of UH~ program, the 

rneriu in wMeh dle program $hould be di$playtH:L Hs 

transroJssion ti.me{$~. and the .?Os.HJ.an t:1n lbe menu that th.e 

prowam ~hm.tld ~ ~prayed, 

ln thL~ embodiment. the prngram. ~i:mtro1 !.nfcn::n~t:ton. 

tndm::Hng menlJ {:'Qdes, ls .5~nt cotn:ttnwus:ly from: the 

ope rat.Jons eem~r 20'2 to tile network ~onttoUer 214, a."'ld 
ultimately to tnf, Soet top te~ 22.CL for ~ample. four 

houn ~fth (Jf p~ng mformatit:m c~ be sent v~ t..-l<ie 

prcgr:run conuo; W\::n::mauon iign.al eonti:n\:'.ou5Jy ustng the 
tnfori:natJpn §.hewn 1..'1. Tablea: A··C, 

T<thte A sho'W$ tbe b~ic: prog;r.u~g in.fotmauon t.h~t 

may be sent to th~ s,et top ter~.tnal 220. The prngs·run. 

descrtptiat'l$ $hO~"f:~ are c-OOed abbrevtauons, for ex.a.'tlpk, C 

for comedy, N for nf'W':!, S for spcru, A for eartotin.s, and TX 

!'or text. U u1.en lS .<t te:nuru de~ptloo for ~ program. such 

,u a mo~e, the d~ertpuon m.ay b~ g.tve:n foUtPO\,'lng that 
progra.:.-:n·s coded de$t:riptlon or may be cornmtH~h:ated 
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folli::n~wg the four hourn' worth M prngrammlng !nformauorL 
,.<\s iS sho~<n tn the ended !!$ting, program descnptions fr,r 

programs greater than a half hi::ict..lf tn kngtl'1 need i10t be 

repeated {e.ach half hour). The '-14eo de:5ctiption code 

L'lforms the set top te:n:nina1 220 of ~"hrthe:r then~ i~ sun or 

!Jve "licleo avrulab.!e tc aMrt:i.se L~e program, 

For example, a !ptirut\g pr-cgram. may hie ustgned a 

code of ESS~ZH OH~4~ l600·3 .. 2:5~Mfclrtgan St. v-s, USC, The 

letter B would assign th.e pmg'r'ru:n to cat.ego!')' 1', ~ports:. The 

1 O second aJpha-numenc character .number ::l woutd ass!gn tht 

program to the tJitrd menu of the sp:brts category, The t.hin:l 

char~-t.ter of me -c:ot:k number !i ass1gns the program w the 

fifth program s.lot on the thtrd menu. The next su 
char".acters, 01 /Ol /94, ~prt.5ent the datt. The foUtrwtng four 

l 5 ehan.i.cters, 160"\0 rt:pre~H~nt tht start time wruc.h !3 followed 
by t.he length of the program ~d the program tM1me, This 

entry reprn~nts a sports: show, a colkge football game, 
which "''ill h~ aired at 4:00:?M on New Years day 1994 
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40 

tn the 12:.30 Ch.a.~<"ld 1 entry ·of Table A. t~·a. :menu 
codu are s;ho~--n. By ailo'W'ing ~ menu codes. pro~ th.at 

may flt un~er two diffon.mt ~tegory descnptJons may be 
25 sh;::ns,.'n in both menus to tht! !Ubscnber. Wlth th!.$ m.irumal 

amount. of information bemg e:ommurucated to the set top 
terminal 220 on a regular basa, ti.'1e terminal ls able to 

deten:ru.ne the proper n~tntl locauon for each p;n::igram a..~d 

the proper ttroe and ~nar.ne! to acti\.oate for t,11e 51~bscnber 

30 after hm menu sciectiori, 

Table a ~bows a..'l ~x.a.mple t'lenu Table that m:ay be 

tiownioaded to a a:~t top te."1:'.ninal 22.0 U.51ng the l'Vem Data 
me, whh:h eontru:.·u infonnauon abl:n.i:t events and pr1l!tng. h 

~hewn .tn the tab!~, the three columns of the E~nw Table 

$$ iden:ufy the Bdd nm::ober, the fidd ~t$df arid the type of 

tnformatlon do"1x'TI.loaded ln the E-vent Data file. The fu:st 
colum.n ront:a.ln$ the field numbt~ l throug..~ l l.. The rolddle 

~¢h.unn conaJ.n$ the ~orre$pond.tng fldd parametern. 

including the event type, ~ent ID, global chan..nd m. pni:e, 

40 $.tru't ume .. end time. s.tart date, end date, ?· tcot1, na..•'tH~ and 
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descnpucrL The third tclumn co:nta.H1s ron'e~»pond1ng Held 
type !nformatiorL As shown m this fle1d type £nformat.Jc-n 

ty-pitally conststs d an 1.:ms1gm~d i.meger: J:wurs. m:1m.:ites and 
seconds: months, day a.'1.d year; and ASCH character 

5 ldenU!H~:r. 

1 

10 l 

E-\•ent !)>pe 

1 ~ 'YC:·nrr1o1 

"' # t-·ay~ er-
3 - R~g. 1'\l 

ew ! 
I 

'" ,,;.. Event 10 unsiifi'id°' lnt' 'l 
l 3 Cloba! Chrume.l LO Uru'l1gt1ed Lnt 

l 4 Pf1c.:t. Hn C~-nt$l * Un,sig.m~d lm 

l 5 ~ Sta.rt TU:ne HJ1:~\i:SS 
~ -~-j£na ·rime· "' ~ 

B 
a 

-ill1':1.L\1:ss l 

7 Start Pate ~t/DD/YY 

s End Date ~tM./DD/YY 

9 P~!con ! ASCHZ 
* 

l lO Name ' ! 
l 

ASCllZ 

I l l Dfnsn-1pilon l ASCHZ 
I 

Table C shows :an aampk Event Data !He. h'l 
pa.""tt<:u.4u-, Table C if.fiQ'W:j two datl% $tt"t.aro.s con~p<inding to 

25 two- event t)"f~:S- The ft."$t dat.:a ttream identillt$ a YC1'V'11>1 

~rent .m. tht first ficlt:L Tht s,erond :field dtslgnate~ the ~nt 

ll), which is 1234 in L~ ~ph.~. The tb..ird fi.eld L.•'n:::.1udes 
me global ~:hanne~ lD rn.:u.nber two,, Tht fou.rth fte.ld ffidlcatts 

the co~l of S-0 cenu foi· thts e'\''~'1t. The fifth ~.nd ~tt'th De.ld$ 
30 t...'1dicate the respect1ve start and end tunes ¢f 3:00 a.m. to 

3:00 p.m., respecttvely, The ~eventh and eighth Odd~ $h~· 

I 
l 

! 
l 
~ 
l 

I 
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lhe corresp~:JntHng $ta..<"! and ~nd date. dt-.:111.g.nated as 8/25/93 
and $/~1/SJ, r~s:t.--ieCti1<-ely, f'leld nine iridicate~ the P i~~on $d 

to PBS.PCX graphics file, finally, field~ ten and eleven 

lncHcate the rutme and destnpuon of the evem 'dened. 

5 which in th.is ca~e 1s ~>:~™DC~t.r~l and ~'ll:o·. The second 

data stream in the £-.'ent,Dat ~"Dple ~hown L'1 Table C 

tnth~des analcigou~ tn.foro:rnuon for T~r:m!n~rnr nt. which ts 
duJgnated trt field one: .as ~ pay~p.er~v1ew event. 

l'~~C 

lo Evsmt ~t.$ ~pie 
,"'T)~,'6{'5oo'!KMM'!!lIDtsi§jM/'!7/n _f3'b&.p6i:.5rna.t."i~ s(.f~~i &i 
&m~·~ !;e~ ~~! ~·R~ ·&..=~ ~!J"ll>e~ 

The p:rcgram control iruormauon s§gnal a.'1d STTC£S 

Clln be fonnatted ~n a vruiety of ways 3nd the on·~creen 

menus can be produced \al.Ilg different mHh-0ds. Fer 
mstanc.e, !f the progra .. rn oont:n:il mJoi::i:natlon $lg . .nal ta.rnes no 

20 menu format lnforn·uuJon, the me.nu format for ~:reaung the 
menus can be fl.~?:d tn ROM at th.it set top tero:un.a.!. Z2CL ·This 

method allow~ the prng.rrun control inf<:rrmat.Hm !Signal to 

tarry k$S< 1.nJormauon bl.a h&$ the least fle..'t1billty ~~nee th~ 

menu forttlats cat1not ~ t:hanged mthout phyalcaUy sv. ... .lpptng 
2 5 th~ ROM holding ilie menl.l form.at mforn:i..ation. 

ln the ptefer'fed emb<HHroem.. the meni...~ for>mat 

information b stored at the: IH~t top termtna! 220 m 
tempon.ry memory, eithtt in .~ RA.~ (l.f £fROM.. 'Th!S< 
con.figurntli:;ni prl)"'10t$ the destr~d fle.ubility L"l the meni...i 

30 format whlle ~till llmlting t.~t anwum of mfo1'111at~on ne~d~d 

to be con:unuri1cated through the prng4a.m contn:J<l 

tnfon:n~tion sfg,naL New menu fonn.at tt:i.fon:n;atton wauld be: 
$Cnt usmg the program control inform.~J:.ion l!<ig!'lal or the 
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STICXS tc• the -set top te:rmin.als 220 each ume t.h~re was a 

cha.'1g~ rn a me.ttu, 

ln the stmp1ts:t embodiment. the m~nU$ remain !i.,1(et:l 
a.nd only tb.e text ~ha.ngu, Thu>$, th~ pmgram ct:1ntrcl 

5 mfornwuon $tgnal can be ~timJted to pnmarHy ta't a.'1.d a t~~ 
genernt1~r can be employ~-d m t:he .,et top t~ 220, This 

stmple emhodttnent keep$ the eoJH (If the ~et top term.mat 
2.:W low and lW:UU the ban~1dth nectsfilU'y fot the pnlgra..'11 

controJ tnfornlatlon. Another simple tmbtldtmetn uses a. 
1 Ci separnte channd fuU~um.e Harge ba.ni.twidth) just for th~ 

menu 1nformauon. 

i. 5 

4. fntt~~og the frna;ranL~ 
!nfurm~mu sirnaJ 

Figure$ Sa and £b sbow a more de:tatid schematic of 
the: C<.)mponenu of t..~e cable bea.denci 200, foros1ng on the 

mrerplay be~en t..*le ne~'ork controller Z 14 and th~ signal 

processor'.i 209 tnaj or hardware C'Ornponents. The net-work 

conu-olkr 214 u.ses, among other tomptinents, the s1gnal 
20 prnce~~or 2og w u:npk.ment Hs mi:m.itormg and control 

capa.bUmes. A!t.~ough the n~t>t."'O:rk controller 214 of t.ht 

pr~sen:t mve,nuon wiU -work wtth nearly any cable bead.end 

~ignru pn:;1cea$1.."1g equipment, a ts prderred that the $lgnal 

prnce.uing equipment be moden1 equtpment capable of 

25 handling dtgita.Uy com.pre!Md \'it:b.~:o, 

Figure 6ft depict# .an iembodlment of tbe ba.Sctc signal 

p:·ot---es.stng capabilltl~$ of th~ cable h~nwd 200 ~J"ld sho~<s 

cotinectH:ins to compon~nts of the network cont.roller 214. 
M ~hewn In the figure, RF cable $ign.a1s 205 s.re received ~.t 

30 t.~e heaclemj 208 thn:iugb a ba.'lk of J.ntl!grate<l receiver 
demodulator-$ HR0$) 240, £.acll mo 240 mchJdU cust.O.l"ruU)' 

RF prnce~st."'1g equipment_, mdudmg Ji low fl01$e runpld'ler. a 

demodulator L."ld other !llterini devices !not .tth!lwn), M ~a¢.h 
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RF f~ed ts fed thrnugh the Uidh'idu:al lRDs 2:40, the signal$ 

are manipulattd and transfrrred w lbl!: d~mu1Uplt.xer .anitl 

other sigt1a.l proce$~ttig equipment for further prn!:.'.essmg, 

The demtlWpk.x~t .242 spilt$ each ~able 'fV s:ig:nal into lts 

rupeeuv~ V'ttleo iand audio signal components. 1n addmon, 

the demultiplf'xef 242 en.racts data from the eabJe television 

~igpab an~ mput$ ~uch data to the cot1trof CPU 2«. 

The control C?tJ 244 t.x~ha.,"'!gu control ir.formaU1;m. 

~1th the net;i,"O:rk controll!!r 214. as shown at 2l .! . This 

lo control infonnauon is. exchanged between tbe St$nal 

processor's eom.ro! C?U 244 a."'ld the n~t'"-'ork controller CPU 
22~·. tn pankwat. the ne~rk controller 214 and slgr~al 

proee.5$0f' 100 pas~ com.r-o1 W1'nnation tb.nn...igh the tnterl>lce 
lln1t:mg tJ:ie two CPUs in Ottler to pe.rlonn a."':ly mod!ikauons 

l 5 to t.~e ptogra..m control lnfonnau:on sJgna.L The networ~ 
tonttoUer CPU 224 O\.~nefts. such modHkations. acc~'stng 

vru-1ou$. ne~·ork tontro! dataha~es 226 for guh.ia.nce in 
mstrucung t.~e Mgnru proee$sor's control CPD 244. The 
msti.""Uctlons prcrvuied by the network controUer 2 l 4- in tum 

20 iu.tde the ~~gmU µr~~r 209 in caru.btnmg a.~d/or ~dding 
prog.~~:ng •f&nahi and .ad:vertlll!!me.nu tor t.ransm:i~sion to 

thf! ~~ ·top tttml..~ 2:l(L 

Thi!! l~cal in!lef'Um'l t:s.)mpon~rit 246 of the iHgt-:Hil 

pn.~es.wr 209 allo"''"'.$ ti.it~ conttQ! CPU 244 ta execute the 

2 5 trrntructJons re:ceivl!!d from the network controller 214 and 
1n$e~. any J~ p~mt.ng Md ~aeme.t)t$. Once sud.I: 
r~glonal prngrliu:mn!.ng and ~dverusememt$ have been 

H~Mrted, the hleal mserutin component 246 p$.$$~$ th~ 

va .. 'i~:rus. s.ign.&$ rn a mwtipl~,f 248 tl.a;t combmes the va."1ous 
30 pn'.lg:ramm.t~1g and adv¢rtlsmg signals. The o.uqmt of the 

muHJph~xcr 248 is transferred to ·RF modulaw.r 2SO that 

d1~eminate1 the compo5lte \>ideo Md audio Sitnalt. to the aet 
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mp termmals 220. The data e~'tracted from the cable 
tele'>iswn signals: by the demdt1ple,3>;et 242, \;\.-'h.leh ts al$o sent 

to the control CPlJ 244, a tran§m!tted to the $.et. top ternuna.l 

220 using a ~tparate R.~ modulator 2$0, 

5 The: m~twork contro1kr 214 aceommodates ~·o-way RF 

dara ci:m:rn:n.:m.katiotrn wH ... 11 the $tt. top termtnab 220. 
UpM.rerun data transrrtls5ions from the set top tern:unals 220 

are received by the n~twork controHer·s contre·l receiver 

228. 'these up~trearn. data tra...,~m11~s.!on eapab1Hties am 

i o descnberl ~n detail below. 

Ptgi..n-1!' 6b dfagran:is a.riot.~er embod:tment of a ha.s1c 
cable heade:nd ~OS havtng a ne~"Ork eontroUer 214 :and more 

:s.opl".Jsuc.ated s:1gna1 p.rocessmg eqwpwent. Again. fu'lX' cable 
tde·.1~1on Signal~ 205 are fod into l'll. 'bank of tRDs 240 as 

1 5 dMcrtbed abi.·we, Th~$e $1g.nahs: 205 are demttltipsexe:d trno. 

tnd!Vtdual "1deo and audlo signa! components, ~1th d;:i.ta hieing 

extracted and !,fflt to t..~e control CPD 244, The b1oh1duru 

video and audlo signal eompon~nts are fed tnto a dJ.g.!taI }og!.c 

c1n:::un 256 that is fie.orjbJe enough to :5el~ct L"ldMdual v'l:deo 

20 and .audia ~1~'i.A.ls for repackag.t.'1.g. The netv1ork. cc:introfkr 

:2 l 4 !:l'V~rnees ns(;;'h repacit~g by: Ul r~cer·itt..'1,g the progrrun 

contri:tl in.fontuttion ~ the rontrol CPU 24·~, UH modlfytng 

or ma.'1..lpulating the l¥1.g.nal a.5 ne~,uar;·, ~d (W) t:ran$fe..~g 
t..l).e modillerl pro~ control info:n::nauan .ilgt).al back Hi the 

25 ront..~l CPU 244. 

With itiatrUt:Uons from the n~~mk conttoll~ 214. the 

control CPU ~« may .tru.e:rt local aittUli tnto the d1g.1t .. al toglc 
$.}'Stem 25$ and e~ecutt. the \"aJ'iOu~ iJcleetiorts of mi::Hv"ldual 

vJ:deo and aud.10 ~for sub5$quent t~-a~L~<in Hl the !tt 
SO top ten:ni..'1.al~ 220, Once L..'1divirlua1 \'idea and •ud10 $jgnrus: 

have been MJ~cted artd all local lflJ§el'*JOWS h.$W.~ °bee,..<; m..ade, 

the outpuuc of the digit.al logJt i:ircuH:ry 258 are tra.<;~fer-red 
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to a sena.Uzer 258 which recombines all the signals tnto a 
serialized .format, The aertally~formatted rugn.als are in tum 

transferred to RF modulators 250 for distr1btrtlon over the 

5 components of L~e &ignaJ process-ing equipment are 
described 1n greater detail h.1 a co-pendtng Patent 
Application, Ser. No, PCT/US93/ll6HL entitled DIGIT.AL· 
CABLE HltADE~"ll FOR CABI..E TELEV1SION DELIVERY 

SYSTEM, bowe''er, such St'1pMstk~ted ~<nn.bin.ing dr<!uitry t$ 
l 0 not ncc~ssary for the ope.radon of the j:H~twnrk c-ontroHer 214, 

Rather~ a simph~r signal processing system may r~~adUy bt': 
used~ 

1n: the embOOUn.ents diagramn:uerl 1n flgu.res Ga and 6b. 
t.rye sig:rlal pnx;-e:ssor 209 may. acting alone or m conJt4'1Ction 

15 ~'i.th control mstrue:tions from the network controHer 214, 
in:corporate local programn:ili1g and/o:r local advert:fsement..;; 

into the prognu:u rug...~s a.."'ld forward the revised signal to the 

set top te:n:ninals 2.20. To accommodate this local 

programming avrulabHHy, the signal pro<:essor 209 must 
20 combine the local sign.al in dig!tal tu: ar1aJog fo,;nll wttl1 the 

pn1gram stgnals 205 received. from oper.ation$ c~.:nte'.r' 202. 1f 

a focal cable system 200 t.rne.s a c:ompn!$ston algorithm or 

s;tandard that is diffe:rent tha.'1 tbe one used by the operatiom 

center 202. the; ru.gnal pnx:essor 209 must also decompress 

25 and recompress tnctJmtr:ig Signals so they may be pn)perly 
fon:.o.att«i for transmts1Sion to the a.et top term.ma!$ 220. In 

addHJon. the signal prt)cessor 209 perlo.rms any necessary 
mgnal decryption and/or e..'1~")--ption, 

Ftgure 7 ~s an alternative embodtrnent of a 
30 cUgaa!/analog cable heade.nd 208, In particular, this 

embodiment inductes decompression and recompress1on 
capablllties. a.howing the type5 of signal prnce~s:tng 
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components L'lat the net>vork controller 214 may control. As 

sbm~-r) ln f.!gure 7. the cable headend 208 recNver front.-en~:t 

lndicated at 260, demo~;h.~late$ the receJ><•ed trnmsponder 
sigt:tals :W5, which may ci:mtaJn fot.1r .. ~ix, eight or mere 

5 aw:.Ho/"lideo channels of l.."tfornution:. into a dJgl.tal blt. stream 

of multiplexed digiu.ied MFE:O (sr MPEG 2 format \·ideo, Thi:<: 

$1gnal procusor 209 recNves the multiple)>ed -Signals and 

lnltiaUy performs any tfomu.!Uple.!drig req:uiud t~ ta'{l(;ess the 

recelved !lgnali. The demult!ptexers 242 $Cpar:u~ the 

! O rnultipl~ed. s~gnals into separate: mdMdua.l MPEO or MPEO 2 

format ctign.aJ channels. Dependlng on the transponder signal 
.r~ceived. the derm:i.ltlpkxer· 242 may have four-_ gb;, el.g:ht or 

rue.re cross cormects to the combtner 264. The 01 .. nput$ of 

the demulup~exers 2-t2 are selecuveJy enabled t:•y the control 

l 5 CPU 244. Those outptHs of the mulU:pk.xer 248 that a.re 
enabled are t.~~n mput to the c-ombi.ne:r, 

~crypting may be necessa....ry Md .can ht ~nducted by >l 

sep,ara.te dterypu.ig dtvice 262 induded as part of tht signal 

prnctssor's 1.riternal cci:rrpcnents, The s!gnal prote-s!mr'$ 

2 O control CPU 244 may be e:ontrolled by e remote ~ite !such ~s 

a national sHe} via a modem or similar eonnectirin 266. 
Therefore. the :remote sttt i! able to control the output cf the 

rlemultipl~~u 24Z, Altern.auvely .. in$tead of enablL.'1.g: the 

outputs of th~ demulup1~x-ers. 242. the inputs ~f U'u.~ 

2 5 cl)mb!ner 264 msy be $elected by 4'1~ eontnil CPU 244. By 
enabHng or $electing: multipit:x:er 24$ -outpuu. the control 

CPU 244 is able to control which t~levits.l{';n prngra."'11~ are 

combined and tra .. ms:tnltted to t.ne vie~n;, 

The- combiner 264 combl.tH~S the ~nabled o.r se!t:cted 
30 outputs of the demuJt!p1~e.rs 24'2 into the proper format and 

outptJt$ the .siinrus through a ~omp.res$,~f 268.. a:nd a.."l 
encrypwr 270 Hf d~~iredJ, to a tHg.lW modulator '112. Thi! 
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modulator 2:72 otH.pu~ a modulated Rf' c:anitr combmed '>"<1th 

other ea.:rrlers onto the cable d!s:trtbution network 23$. ·Tue 

set top converter termma1s 220 m subscnoers' homes sell!'ct 
and <kmodu.1ate a partku!a.r ehat>..nel selected by the uset, As 

5 selections are mad~. the sei t¢p ~ermlnal 220 store$. the 

programs act:<essed u1 as hxa.l storage fot tater t.n~.n!>rofasfon 

to the net"uork controUer 214 at the cable headt.nd 208. 

5. Orn.mr!ng Mimi.t Conte~_MQ~ 
E:wirn,·'AL~omrn1 l~\tn SJ~rutl 

ngurea Sa. thr<:nJg:h 8c are sample :men"I.~ screens 
produced by a $Ct top terminal .2~0 u.smg the: pn~gram 
control mformauon signal. Figure Ba show$ a m~nu wh~ch 

enables the viev.'t'.r to $elect a prog:r:am category from among a 
l 5 chola of etgh1 program eategones 1048. Flgutt Sb shov.'"S a 

menu: l OSO for the View-er to $tlect a hU mo\1~ from am:t:mg 

t~n tm mov~es WS2. Flgu.re Sc de:pJ.cts ~ menu 1054 W'.hith 

20 

provtdes mfe:rmation about a movie and enables a \"lewer to 
ord~r the mo~e for V'l'ev.1...')g, 

Figure$ 8a th.rough & show text generated by a $Ct top 
ter-.ntnat 22.0, 'fh$$ text !s generated us1.ng tnformation 

rec~sved "\-1a the prog.-ram c~.ntru1 information rug.n.al by a text 

g~ne.rawr fnot shown.} in the $!!t top tuminal un~t 220. 

Those ponionS' of the te..-rt that generally re:matn. u..~changed 

25 for ~ penod of weeks o.r wont.~$ may be stored in EEPROM ct 

othe.r local atorag~, For ~xampte, the t"-~ .. HIT MOV1ES 
from~ 1056 'l»'il1 eonst:§tenUy appe:.a.r (l,ti e~ch bit mo~ei» 

m~Jor ment,L 'TI:tis tr-xt may Ix lllton:d on EE.PROM or other 

Jacal !!iH'lrage, F'rut.he:r., te:."ld ~uth M that "\\-1tidt ap~-an at the 

so fo~'tr center part oft.he: se...re~n ~PRESS fm.R.£ ro R.Bnm .• ~ 
T'O CA!H..£ nr 1058 appear:s ttHL"lY nme$ throughout the 

menu se:q_uenre. Th.ls text may also be s:tored lot:--.$.lly at the 

set top ter-mmal 220-
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Text whlch changts on a regular basi.s. ,$uch as the 
movie tHle$ l 052 tor other program ~deeuonsL ~ill he 

tr.arismated to th~ s.et top termma.J 220 by eH.i.~er tht 
operatH:ms tenter .202 or t...~e cable headend .208. in th.ts 

manner, t:~t cable headend 20$ may change the program 

sektuon$ aYall.able on any menu by modi.~'L'1g the prngranl 

control k"'lformauon s!g.nal 'tnt by L~t op.e:r,,n.lons. center 202 

a.'1d trru1smittiog: the ~.ha.nge. 

H is preferred that t.he text, e.g .. 1048 .. 1052, l.050:. 

1 0 ttcu be generated by the set tc,p terrnh'ial 220 sepa..""ately from 

the gra.pbl.c5 becau!>e: the tC'1..1: {' .. an b~ stored b~ally m a more 

~otnp~ct ma.."tner requi.nng less storage space ar t.11e set top 

terminal 2ZO. fn addition. H alk:·ws for easy commun.tcatltm 

of tt..xt change$ from u"le ope.rations centt:r 202 i;:icr cable 

he.adend 208 to the $~t top tennl..'"l.a.l. 220. 

figures Sa ttirough Be show the use of day. date ana 
ti.me tJ1Jon:nauon 100.0 on mt.m.ls. Th!.s Wot:mauon may be 
obta.ined ~n a. vantety of ways. Tht day. date, a...."l.d time 

itxformauon 1060 msy be $ent from the ape:rauons center 

20 202, the cable headend 2C!8 {stgm!J processor 109 or 

network contrcUer 2141- Ult uplink ~l.te 204. or iene:rated by 
the set top \en:ni.'>al unit 2:20 tntemally. Ea.cl::!.. man.ner of 

generating the day, date, and ume infor-mauo.n l 000 has 
adva...'Ttages a..."'ld dt$adVa<'1tagtc$ whJdl may change g1,,..~n t..~e 

25 p.art!cular embodiment and rosu. 
ln L~~ prefarn:d ~n::d:.~•.n:hm.rnt. the day, date. and time 

} 060 are generatect at • centnJ location !Such as the 
ope:rat.1on$ ~,mer 20:2 and .ru-e adjt.a!ted for regional change$ 

h.1 !:4ne at the cabl~ headend 208, 1n parttcuw, th~ network 

30 cont.re-Her 214 motlffiu the Pet ~~gnat to accom.mod~te 

regh:m.U day. date and t.tme information ru1d tha.ng~s and 
addmon.$ m regkmai program.ming and advertisement~. 

MSLV~lNV 002552 

Unified Patents 
Exhibit 1002 

Page 793 of 2584



.... ---. 

5D 

These mi:ii::hflcauo:ns are atHorrHHitaHy proce$$d by the 

network controller CPU 224 upon imtt~JJtm of the Modif:ttng 

PC! $Cfni.•art routine, as described below. !n an. alternate 

embodiment, the network t:o.ntroHer'~ control station 
5 operator ca.n. ma..'1ually enter prog.ra.m.mmg. adverustng ~d 

mern.~ modifitatkH'lSc, 

10 

B.. E~~g:l"ttu! , Jnfarmau~n fnnn . Set ~~~ 
~~£ 

''!'.he network tontro1kr 2 l <t ls ~qiJif:rped to n!ceive 

mfonnauon from the set top te.."1!1tnals 220 (lfl a regular o• 

nH"H::fom b.as~s. f"igure~ 9.a and 9b diagram separate 
embodlinems for upstream data trn.nsmf$$HH1 for a 

digltal/ana.lo,g t:.a'ble heade.nd 208. in particular, Figure 9a 

l 5 d~agrams a."> l'.:ruHif·bami two-way data tram~mtss~on system 
280 wherein $ottdbte feeds 282 are n.~te!ved at the cable 

he::ade:nd 208 by a rt\.:anber of ~atdHte receivers 284 and 

digmd :stgnal proce$.51ng equipment 28$. The s.ateHH:e 

receivers 284 a.re t.UH!:d fo~· a.r:mlag transmis.sions: and tht>: 

20 d§g1tal s1gna! proteMmg equipment 2$6 is used to process 
dfg:tta.l pragraa:uning &tgna!s. Tue ana.kig s.tgnal paths a.!Jow 

ana.~og ~able ~!eviston prog;,~g sjgn.ab to be ~ei~d by 

the .s~t of ~teltite ~~v~n 284 and to ~ pu~e<l to ~ $enes 
uf modulatot~ and $<:ramb!en 288 the out.put of the 

25 moduLator! and 'erambl~t~ 2$8 1$ sent to an RF ~mnbtner 

ioo. 
A data tranuu1ner rt::iata Tx1 292 make$ use o! t..11.e 

i::ontrnl .lnfor:ma..uon traraf~n~d to the 4igna.l proceu.tng 

~qu1prnent from the m~r·Qro:rk con.trn1le.r ZH.. TbJ~ data 

30 transmm.er u1;ttert$ data tnto- the RF com.b.t.."ler 200. Through 
U1e t~se of a $.ep.arate dau tran:s.."nltter, any th')'0\<1Utt'e.a.m data 

tnh"'lSm.issiOnJ may be $C.tlt to a •et top tennh'U.l 220 an an 
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5l 

01Jt·of-band frequem:y {Le .• out of the frequency ba.."'ld us~d for 
V'!d~o signal tra.'1Sm.iSS:lar'.$l. 

Digit.al signals an~ also t..'1put to the .P,..'&"' tombiner 290 

frwn the: d!gaal s~gnal proees$mg equi.pment 285. Thu~ 

6 digital aignah we typkaUy ass1gned to separate frequen(')' 

baiii:hL Once th~ data. an .. alog anrl dig.a.al s~nal$ have been 

combined usmg the RF combinet 290 .. tbe: composite !tgnafa 

are forthtf pri:ic~$Hcl ~t the cable heade.nd 20$ fin 

dt.~n..rtbuuon over the cable network 1'b.fs futther processtng 
1 O it1vdves using a dJpla fUtcr 294 lb.at a-cc.om:m.tidates twQ-W<~.Y 

RF comm1 .. 1ntca:ttoiu ove:r u~e cable distnbuucsn ne~vork. 

The dlpkx filter 294 requu-es that t.ht> Y'.mous sets of 

signals be translated to different frequency ba..'1ds.. 1)1Jlcally .. 

services to the home a.re sent Jn a doivnitrea..m band .. v.•fUch 

l5 begins at 54 11,Uiz and extends today to typic.aHy $50 ~. 

Other systems t..11.at U$e a maximum frequency !C:$;5 than or 
gre~tu than 550 Mtfa. htr~tevu, may readHy be 

accommodated by the embodiment sho"t\·n. tn :figure 9~L 

Do._vnstreain $~rvli:t:s may tndude '!\>"' cl:la."mtb. fM tadlo, 

20 df@t.al/audio S!g.t'lals and vanou:lli control and !nfonn.auon d.ata 

strieams. .. 
U p!!tre.am trM1$m!SSltins frrnn L~e Mt top teinunal 220 

ate typteally l1l~nl t..ry the freqt~ency band be~ 5 and 50 
MHz. Othtr frequency limit$ may, how~, ht e:.tnplcyed fl1 

2 5 speci~1 c<t:.SC$, For eaampk. the tnduMty b currently 
~xpene:ncin.g movt:m~nt ttni.rard usmg .S to 42 MHz for 

ups.tream seMces. 
Although th~ dipla filter 294 l!I not an mhetentiy bl,. 

dUeCtl(ln~J device, tt tn~f b~ .m.i:lde b:Hhr~tional by splitting 

30 the ~~.ctrum be:t\\'e:en dcr\\"nSU"eatn and upstrtam $.ig_nals, rui 

de:scnbed above.. The dipJex fllter 294 e:ff~m.>t:ly b~ome:s bl· 
dtrecui:mru by .PM$t."1g mgb,band $:lg'.nai~ in the (10Wf1$tft'~i 
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chrectiori and paszing lo'""'·band s\gruds ln the i..~pst..n::am 

dJreruon. For down.str~an1 tn~!).Stnlu.i.on ca.pabLHt:y, all ~~gnals 

!n the high-band M 50 to 550 MHz are passed rn ~ ilber/coa...x 
u·anslatJmi point. tt1dlcated gt'!ner:atly at $00. 

5 At the fib<er/coa."'l: transla.uon po~nt .300, opuca! energy 
i.s relaytrl to the vanou:s optical nodes SO•L This i:Hst.'ibuticn 

of opucal enef"ID'' rypic:aHy :tnvoh·es $plitting the opuca! enei·gy 
among the noch:s 304 and transpcrung the energy 
tlo .. i..'rlstream on one ot mare doW"nstxeam ftbcen.1L tn addition, 

10 dectncal er~erg:y· s1gnaJ:s art sent !lvet .~o~1.al r:abks. t.'1.rough 

a sertes d a."npll.f!ers SOO along the cable for i;:Usttibt.HJon to 

mdlvi.dual subsrobers. md!v'l.dual subscnber$ simply tap tntO 

the a.."'nph.fkrs a.long W.~e comal cable tn crd.er tc receive 
prc,grarnmlrig and do~-ns.ttearn cl.at.a Si@1.afa. 

l 5 Upsue:un data uan.smi$sJon are sent to the cable 

heatknd 208 from each epucal node 300 ovtr fiber and tnput 

into tht tahk headend's RF combiner .308, Upstream 
ttansmissltms over cable are accommodated usmg camer 

frtquencitN~ in th.e k1we.r frequency bar:H:L These upstream 

2 O data t.ra.run:u:ssums ~r t..'1e coax:tal ca.bl~ are passed through 
the dq)la filter- :;Hi4. whieh Hk~<:S 1'.lut aH high ·ha.nd 

frequendu and pauie~ an h:iw~band frequenciu. 

Subsequtntiy. the dtplt:x filter 294 tra.'1sfon suc:h .low·ba."':lcl 
frequencte! to the RF eomhtner 308,, The Rf romtn.ner 308 

2 $ CQUSb~Ht:S &.U upatrea.m data tra.r:JScttilS~!an~ from the 3et top 

term.t..~al~ 220 and inputs these ~mblned data slgn.al! tnto 
the ri.et'Wt!tk oontmlli::r 214 for later proce.uing, 

!<"!gu:re 9b sh0"'<;&.'3 an alternill!t..t»'e emoodb:nent to F':lgure 

9a. ln particl.JbU. figure 9b show5 the s.a.w.e -overall 
3 o configi..atation as the ~mbo<it.ment above !and ts tommorJy 

mu:nbend} although downstream data transrrusslons from 
headend 2.os to th~ l'-l'et top tetminah' 2.20 are accomph~hed 
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through in~band t\.vo,way data transn:u~~!OrL ihus, the 

prtxnaty ctffforente berwee.."1 tt~e diagrams $hown in Figures 9a 

and 9b H~ L"liat the l~tter embod!.rn-ent 'l..rnes a method of 

tnsertmg data tnw the do'WT!:stream programming :stgn~bs 

5 themsdves for d.t.strHHH..ton to the $et tap termtnabs 220 tn 

the ca.bk network, 

Basically, the data pl.aced on tJ:H~ programming stgnaJs 

using a set of data mserterSc 31 Z th.at are electriuJ!y 
c(iru1ect~d to eac.h modulator and $Cfax""<lb1er i:omponent 288 

l O !n thls way. d~t.a can b~ msened 1r1-band aJong 'li\.1th \.1ditO ~.t~d 

audio s.!gnals, thereby modulating the data on the same 

respective ca.'Tier fr~quencles t.:15:ed by the video anti audw 

signals. The :Lnse.""ted data a thus combined ~th v1deo and 

audio signals and hryput lnto t.'te RF comNnu 290 for 

l 5 di:i\vnstr~arn <:hsmbution. A4i dt"scnbe-0 aoove. digit.al signals 

am also c-ombtn~d ustng the RF eomhi.ner 290 and 
dtssemtnated over the table ne:two:rk.. Upstream 

tran5mb:Mons ~ue accomplished as du(:rlbed above in 

conju,,'1tt.H:m W1th the disetuson for Figure 9.a, 
ZO Upstream rnformaucn :rece1vtd from the set mp 

{err.ainals 220 typi.c.atly tndudes, for example, program access 

dam gath~red .at e.ach $et top ~ 2:20, Svrn mfo~uon: 

m~y be Cl)mmu.n.h:a~d to the net\1.vrk controller' 2 l4 thrQug,h 
a vmety of methQds mcl~d.L."lg any of the; foU~g ~ethocliS<: 

2 5 ill cycht poUJ:ng. {2~ random acees~, and jJl tekphone 

modems:. Cyct!c poll..tng a.no random access m~iliods roa..~e 
u:se of the t:W°(Hll.'llY RF ~wm ~ed tn Ftgw~ 9a and 

9b, de:scnb~ ~, 

As de~crH>~d b~low, tbe prekrred embodtm.ent 
30 emploni a cydJc po.!.llng method, Although v~Qu~ polling 

~.cnemeJ 'Will work \0.-":tth the present m,_""entlon, a .roll~caH 

polling s..cheme i! p:rd~d over other schemetc tJUch as hub 
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pontng or rnktn-passtng smce rc!H;3.H pc!hng provides the

grNitest degree of centrafued eontrot 

Ustng this pufrrre:d method, program ~ccus 

lnJonnauon ts stored at each set top termin.a! 220 until 1t ls 

polled by the network controllet 214 for ulformation remeval 
usi.tlg a polling request meuage format 920 as i.ho-wn m 
Figure lQ:a, ThJs frai:ne format 9"20 may L."lclude such prog;ram 
control u1.fonnation 3.$ :sho¥>-n in T.abtes A-C above., typically 

eonstsung of si.X flelds: { i ! a leading flag 922 at the begtnntng 
.i o or the mess;age, f:ZI an address OeM 924, f3) .a subscctber 

region designation 926. t<tl a set top ten!tlnal idenUJier 928 
4'1at mdudes a polling eorru:nand h·esponse {er ? /f'} bit 930. 

(5} an in.fm:n:uiUon field 932, and {S:) a tralli.:ng flag 934 at t..,e 

e.t'ld of the ttH!3~e. 

l S The: eight-bH flag sequence that appears at the 
begmnmg and end of a frame, 922 and 934, respecnvtsy, fa 

used tO' establ!sh and m~wn synctu·o~ua.n, Such a 
sequent.'e typically con$1St5 of a NO l l l l 1 l ON ba-s~att:L Tbt 

2ddrtss field 924 design.ate:~ a 4-btt address for a. given set 

2 O mp u~:rrrunal 220, The subscriber reg1!;)n demgnatien 926 i! a 

4--tm Held that ind!cat~~ the g~gn~phlt:al reg.wn m wb.l.ch t.~e 

subs~nber·'s set mp term.ma! 220 ts hcu$ed. The .$et mp 
tetn:ili1,al Iden tiJie:r 92S b a l B-ba flehi that 1.u1tquely 

ki~nti!l¢$ each $et top termi..-i&l. 220 With a l5~bit de$1gnauon 

25 foUO'Wtd by .an appended P/F bit 930. Althoug.h :tleld ~ ts 
provtctl!d cy this e.''(3Jnple, a: v"Niety of ~l.l'.es can ~ u~ W'!th 

the present in~-enuon .. 
The P/F bH 930 1$ U!!:td to eon.1JD.Al''K~ .$ ?:~Ui."1~ fe$p-on~e 

from the !tt top t~~ 220 $ddre~~d. lU tlescnbed below. 

30 The frame formst 920 al5C prcw'hie~ a van•ble--length 

mfon:natinn tlclcl 932 for ¢ther data tran#mt:M~:li:.<ns. l'Uieb u 

mforrnation on S)'!'te:m up1:hn~s, The frame format 920 ends 
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<;t.'1th an 8~bH 11.ag 934 lot trall!ng flagJ that fS ldentital in 

form;at to tJH' kact1ng nag 9~2 , as set forth above. 0Lher 

trame form~ns \\ill be apparent to one skmed tn the at"t a."ld 
can be easily adapted for use 'With the S}'St~m, 

5 Ustng any l§uch pt!U!ng request m~ssage fotuHH 920. 

the netw~rk contrnDer 214 mterrogate:s ~.ach s.tt top 

urn:uruu 220 sequen~Uy, one by one. ltt this type of access 
strategy, the net'\\'Ork controlkr 214 is designated as the 

ttnt.nu controller of th(: c.abie 'l!stnbutJon ne~"Ork 200 ari-d 

l O ls responsible for contr{!1 of the connnunkatJons links 

betv.'ten it.self and L~e M'.'.t top term.tfu.tls zz.o, Thti;o control 
mdudes tssi,m~g ci::m:unands to the ~tt top temHr:ials 2:20 a.m:t 

rece:1ving re:spon.ses back from the set t.cp temllnals 2'20, 
Baste.a.Hy, the network controller 214 instructs. thie 

l 5 s.ignaJ proces$or 109 to trart$.O:tlt to each set top tttl'Iil."'1al 220 

a potHng reques4 whic.~ $.t$U whether a ~et tap te~ 220 

has any Wormat1c1:::u1 to tt'a.nsm:!t. Tue $Ct top terminals. 220 

are idenilfled by tht unlque address and set wp tenn.L.~al 

1ctenill)er 928, rt ~s pr~ft"..t"fed that the set mp t~.n:ninal 220 

20 transmtt mJormauon and mes.s.a.ges. to the OfJ~'ork conttoikr 

2 l 4 only when given perm.ls$iOn by th~ network controller 
214 to do oo, 

Where. for e.~ple. $.pec!ruty progrru::ns have been 

acce$~ed mce the p:rrnou~ pelt Ult $t.t tap t~ 220 !~ 

25 given pettti.isskm w tnn$rn.H • polling re$potae tn the form 
r.if a s.tatu' r-epo.rt that :t.nclucle$ a:zy> $\lcll &1:c:~M mfo~uon .. 

The netv.•(!rk: eontroller'! ccontrul ~ceh-~r 228 l$ ta$ked mth 
the receJpt ~f ~et top te:rnun$.l 2:20 poUtng reS;ponses or 

~tatus reports, 'These 1nati.JS rep¢rtS ~eneraJly ind:;..~de 

so i:nformauon t.c~t al.lows, tb.t net~r'k ~ontrnUu 214 to tnr.k a 
sub$clibet'$ program ~u:ce!$ hl.$tory, As de~mbed above, the 
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control rut.iver Ca."1 store the status reports lncally and/or 

transfer them to the t1~.~·erk controller C?U 2~4. 

TJH' network ~~mtrnHer CPU 224 1mmed1ate!y 

processe:~ each pomng respctHe as It .ts n:ceive:d from 'ad~ 
5 set top ten:ntnal 220. The network contro!.le:r CPU 2Z4 

upctates perun~nt databases 226 v.'ith the received 
infon:natlon, and t.~~n sends tt:tH)ther poHL"lg request to the 
n~"l:t ~et top tenl:'Urtal 220 ~ri: it:§ Ust. A set t~p te:n:nirt><u 220 

vtttJ). no infon:naum1 to transmit so i.'1dicate.s m a repty to the 

1 D nen.vork controller 2 l 4. Once all set top te:rrnmah: 220 h~ve 

b~.eri given per1T1Jsstot). rn tr:m$tnit §tatus report§. <1 cyde ls: 

complete and a n~ cyde beg.l:ns. 

Through a po1U.."1g cycle< the network {'.On trolie:r 214 

acquttes the mfon:nation needed to cperate the: ~tern 200, 

l 5 Ou.ririg the cycle, the ne~rk controller ~ 14 send~ :!t<~gnrus to 

the set top termJna!s 220 to ;mlhonz.~ b!'.!th the.tr operation 

Md act"e.ss tti sp!?tifk e.M.nncls, lt for ~pk a subscrtber 
has failed to pay a recent bill. the tH~t¥>'xirk controUer 214 can 

ci!'aut.~onze tht: ~ubse:ribe:t's set top term.in.al 220. Llke~i.s.e. 

2 O when a subscnber orders a program er cl'lannet the network 
controller ll 4 cbeelu the iubscnber·s account for ~ood 

$tartdtng by reading the prnper database W.~- After the 
i:heck, the n~twork controller 214 th.en either auth.ortu:~ or 

dea\lthoru:e1 acten by the aet wp tei:m.tna.l 220 u$ing the 

2 5 data ttal1$tn!tted In a :mod.tlled progt1!Un eontrol infonnat.mn 

sign.,.'\l, As a ~~ult. the eyde t"eqW'e$ a $et'ie$ of requests and 

r:e.~rponM:$ to o~.rate, 

Figure lOb Mltm<'$ an e_.-umple frame fon:rult 920' fo.r the 

statt~$ rep.om re~d from the sel tt~p t.,ertnt.~als 220 durtr.g 

so the polling i:ycle, This itame fon:nat i$ ~ubsmnllally id.entH:al 

to the polling request message form.at 920 Wlgw.-e 1 Oat and 
mdudes: n l a leading flag at the beginn.mg of the message:, 
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12l art address field, {3l a subscriber region dt$1gmmon, (4;! a 

set top termlnal identifier that Jndudes a µolHng 

comma."ld /response (or P /fl bit, {5} a,"1 tnfo:n:n.ation field. arid 

!61 a trailing flag at the end of thl!t message, each d~.slgnated 

by a ('.Orttt?Hm number 'W'ith. respect to flgur~ lOa, bu~ With tJ:ie 

prt.'ne mdtcator { ' l added. 

Again, the tnfonnatlon fitid 932' remains \.'aliahh.' .!.n 

length St) that the ~tatt..:rn .of an mdderu:ti.nat.e numbtr of 

prngrams accessed, as re}:a'esented at 933', can b~ tnduded 
l D 1n th\! frnme, ln thi~ way, t:be control roe.ssage l~ngth d the 

polHng reque.st .me.s$age ts t?Hnanal slnce the network 
con tt(!ller 21"' dG¢S not transmn !iuch access 1nfor:m.auorL 

After a polling tesponst by a g:ven set top terminal 2:20, 
however, tlie control me~sage kngth mcrt<.a5<e$ m prnportH::m 

l 5 to the nuntbi!'x of pn:1g:rams ae~setl. 

Durt.~g UM5m.1$Sh.:in, the: ?IF bit 930. SSO' ~s ti!Sed to 

carry out the polling funrutm. in pa.."'t!eulat, the ? !Y blt 930 

is $et to a '* l .. po:iilt.!on to command a polling respimM from 

the set top term.ma! 220 whos!! addre:ss l!! khmti.fl~d tn t.'1e: 

zo frame 92.B. The set top terminal 220 ~ddressed .must 

re:~pond tti the: command v.1ili the .same P/f blt 9Str also !t! 

to the "l"' p¢1MU11n. 'The. respon~e ~1.l! l.."ldude the number !'Jf 

programs: acc~ued and tbetr ~orrespon\1.Jng ev~m 

lden.Uftcauon ni.unber1 aa shown in Figure lOb llt 93$', !n 

ZS c.:ot.$<e:I§ where the ut top te~ '.l:lO bl\.$ not ~cceued $XlY 
prngrrun$ t:tnce the p~'3Yi pollI:ng cyde, the ttt top 

tenn.lnal 22:0 re$pcni:h~ With the P /F b!t 930' iet to 'T' an.d 

the pre·~ aecas block denoting ::em program$ ~.ee:e.ised, 
The $~C(.lnd :method for the n~~ltk (;Ontrolh:r 214 to 

3 O receh't: tn.fo.rniation from tJ:ie a.et wp tt:t1ll1nals 2:l0 Ut th.r~ugh 

the u!e of ~ random ~ceua tcht!'me, !n an altem~te 
embodiment that utH.~$ th.i! method, !f'Hilv~dual set ttip 
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network contrnller 214 wttb.out b~mg polled, 11:tl$ $:Cherne is 

pan.!cuJarly usdi-.~J tn networks where subsi::nber re,gtons 
fnclude pote:rnJaUy large numben of $ubsc:nbern. High 

5 concentratl~ns of sub~crH:ien may be· found, for e.umpk, m 
1.arge metropolitan areas.. m suth eases, the PQlling C)-'C~e ca."'l 
be r~placed with a more sephbtleated random access 
~trateg:y such as camer•sense mu!tip!t acces§ with eolltsH.}n 

<ktect.lon !.CSI\.-1:.A/CDl. 1n t.-~t$ $theme. e<ltt.h s,et top terminal 
1 O 22Ci mi.JS~ "Hsr.en" befo.re it u-ansru.it.s ~nd then ctces so only if 

it sensf.<s an .Idle medium. \\·11en the r~u.:tt'tl Hnk tn t.he 

network com..rolkr 214 ts silem, a gtven set tcp terminal 220 

can tra.nsmlt. !ts messages. .A.ny mess.ages. sent from a set top 

termJ.nal 220 to the network controller 2 .l 4 Wtlculd set the 

l 5 P/F bit 930' t~ a "O" posJtion to Uldh:::ate that the mes.sage is 

not l:n: rnspons.e ti} any com:rn~nd t)f peUt.."1.g request- tn 

addition to CSM..-*'./CD, other random ace-es$ s.cheme§ can be 

\l$~ Mth the ~tern. #Uch .i;as CDSL, 

The thtrd method for the mtm""Ork controHer 214 to 

recetve information from the set top ttrm:inals. 220 1s. through 
the use of te.lephone roooems. tn an rutttrna:te tmbod.t:ment, 

thit ~et top te:rm.lt:iab '220 co~mtH'lfC3t~ prcgrmn ~u.~i::ess 

infonnation and orders tQ the network ecntroller 214 U!S.tng 
te1~phonie modems. In tht$ embodiment, the Mt tup 

~ 5 tefl'filtu~,.b 21.0 are equipped 'MW ._ modem p~rt. to fa.ctlH.a.te 
1uch op~Uon. Thus, cnmmu.'ltcm~ bern"te;."'l a ~wn 1et 

top terminal 220 and the ne~.rk eontroUer 214 ean bt 
e:$t,abti:~bed ove:r ti!'Jcpho-n~ lines ~'hen t"..a.bh: nffic ~r ¢th~r 

primary trafilc is wnge5ted. The p~fo:rred method of u~ 

30 tdephone: modem~ l! rn combln.ation With a cont.mt or "hit" 

$.{grlru from the ne:tv."Or'k controller 214., A g.roup for reglon} 

of $.Ct top te.nntn~s 220 !tJ ~bit ... am:mh:.anMWlly by th~ 
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network c-0nt:ro!kr 2 l 4 via t>l-ie ca.bk. Only those set wp 
te:n::nl.nals 220 wH . .h.in the grnup that h<lve data for the

nen.;..•od~ t.(!tH..wlle:r 2.14 call the ne:tw~rk cont..roHer 214 by 

modem. Tut net:w'tirk t.'.onttoUer 2 l4 ts equ.ipped "'4>ith ~ bank 

of modems forgrutt.ied to roU·O'l.-'et telephone calls) ttl answer 
t.~e: mcm:rJng .rail~, 

Among the u'"u'ee methods discussed for the network 

controller 214 to re:ceh'e: infonnaUtm from tbie lhH top 

ter:mma.ls 2.20, tJ1e use .¢f the cydlt _polling $Cheme deptcted 

l 0 m Figures .l Oa and 1 Ob, ts p:referred:. Poll.mg is preferred 

because it allows the netwo:·k contrt)lle"r 214 to condtKt ancl 

contn:•l cornmurncauons with set top terminal'$ 220 oioer th.e 

<:able netwcrk !n ari orderly fashion ln particu~ar_ the: 

netwiJrk controller 214 ean 5eheduk data re:tne'l.'°&l by polling 

l 5 the set top term.ma.ls 220 one by one. A random access 
met.h.o~L on the other hand, doe$ not allow the nern>ork 

cont.roller 214 to matntain stJcb orderly e:ornrnunk~.U:10n5. 

instead. the netwt}rk cont.roller 214 receive.$ data from. the 

set top te:n:runals 220 at raxidom. depending on when the 
20 cablt mei;hum l:S 1dlt. ~ random re:c~ptto.n of dat~ le~$e:n.s 

the degr!!e of ~ntro.I that the network {:OntroUtr 214 has 

over set top tenruna.! tr&1sm1uJons. Uke:wue:, th~ thtrd 

method, wh!c..~ u~$ telephone mode.ms, u les~ d~""ab!e than 
the polling method Sine!! the: uie of mW.ems d~s not all~-

2 5 for i-lp$U-eam i.nte~racuviw ~.r the ~able medium. 

1. ftgf:c::rn!rHJ1 b1!orw~;;L E~t§!h'~d rww 
~,,!Qp Ttrml.nal$ 

Regardle$S of the: scheme u~e4 by the ~t t()p t~s 

Jo 220 to ~cc~S$ the netv.•ork cOt)tta,Her 214, a.,."'ty p(!lltt1g 

re$pon~H~S and up~u::ream t.nteracth'ity a: received by the 

netwo:rk controller'! eontrru recdv'er 228 u §hewn in Flgun 

11. 1.:kpu~une the component:ii of the control rec~t\,"'e::r 2:28. 
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wl:m:h includes a demodu1at<n:- 310 a.-'1d demu1tiplexu 313 to 

demodulate and demultipk.x tra."lfil'rl15Slons reeeived ttllm any 

st.t top. terminal ~20 in t.>:ie cable dlHtibtnion network 200. 

As descnbed atiove. the control receiver 228 tta..'1sfors, 

5 through ~ control buffer :ns. the received mformation to tht 
nerwork (~cnltroiler CPU 224 for :proees;slng. 

Processing !s aernrnp11shed by tht ne~t:rr·k ci:mtroHer 

CPU 224. Operator iristnlctlons are input rn the ntt\\'l)t'k 

controHN CPU :224 through t.1e operator control statiotl 234 

1 O that mcl\Jdes, for CXalnpk, a comput~r/work$tation With a 

CRT display, printer arid other peripherals. MuWple: 

operator control ~tations 234 can be used m ass!st 1n control 

op~r;HJons. 

Regional operator control stauons. {not spec!fkally 

15 showTi, bt.:1t substantially identical to stations 234~ may be 

used .a.~d may i.'1clude multiple: cpenator contro! stations i!:~eh 

~.s.~ign~d to a partk;ular ~ub$c..'iber regjo:n cMrtsptmdtng to a 

g~ag:rnpbH": region where set top terminals 220 are located. 

Thus. eaeh regJonal operator control stat.ion ts a.ss.tgned to a 
~Q subscr~ber regJOn, pn:rv!d.fng monitoring and eontrol 

capabiliUu over such regions, Afl regional program (:onttul 

b:&fomlatltin i$ tran:sfen-ed to the ne~rk ~ntrolkr CPU ~24 

for proce~!ltng, as ln the ease where: ~ Wigle control statii:!n 

Z.3~ m w~e:~L t .• H~~lile, durtn~ t..~ prt.x::eul.ni, ~room of tile 

2.s network ctintrc~ dat:ab~s~ 226 may.$.~ be 1.;1pdated. 
No tet twm.ber o! d<iblhues 226 a.~ required for the 

ne~'i:!rk s.;ontroUer 214 ta ~rlorm it~ operation.:!.\. $.nd a 

~mgle temponxy databruu: may be u~ed. !n the prefor1'ed 

~mbodnnent, however, the nt~·ork contt·Q.Uer 214 u~es 

30 several databases {Indicated at 2:25! that are: atcesstd dunng 

net~rk corH.ral opt.nHJon$. These datab.3'$t-S 226 are 

tdentHied l.n Figure l l ~d include: {l l the View-er hacfile 
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W('}~1l.~ 

dat.~tut.se 5 H, (21 the .Accpunt/:8!lHng database 3 l.6, {3J the 
Prcgra...'11 Llbrary database 318, !4l the Prognun Sehedullng 

datal:>a$e 320, Wl th~ Advert.tsement Ub:r~t'Y datah<li.$e 322. 

afH~ !€} the Adve.roserntnt &hedutmg d;u.ahase S24. 

5 flgure 12. sho--~'' <?lne ~pte of.~. ne~'Ork et:1mr0Uer's 

bas1e database nnJc:tu.re Inducting the databases ldentil1ed in 

the prei::f:ding par3graph. Tht data. ;$tared L"l t.:.~ese: dat.abas.es 

ts not simply raw d~ua. Rather dat;a may ~ pro~e:s~ed, 
correJat~d and apprapnatdy tn.de:~ed ta cre~u a true 

t O rdauona.l databa$e 2.26, 

As $hO~"n lt'! flgure 12, the VJ~·er ?n:iflk database 314 

!.n('.ludes: W a Se:t top lD FUe. (Ul a SubM.~ribe.r ~ggon File, 

fail a Ct:tstorner ID FUe and Hv} a V1e\¥er t.og Fi!e, the 1.att'er
th.ree files bemg ind.teated generally a~ a We grl;}up 332. The 

15 Stt top JD file 330, common to each of the databases 

compnsmg the net'\V'od:t tonttdl~r-~ databa~e 226, cnntams 

set top convert~r r~i:::crr'fa With each record reprtsenting a 

u...'1fque s.~t top tenn.tn.al 220, E.~pks tif mformauon stored 

in this flk mdudt$ aet. top ttcn:ntnal type, ~m.vru-~ i•t.rston 
ZO and 3t,t top te.rm.mal idenill1~auon/:$m.a1 n.1.m1be:r. Th~ Set 

top lD f'ile 330 C¢~bin~ the key d~tt.a th:at 1hlk:!i each 

relational da~e W1.th Qne anolbe.r, as desmbed belO"W« 

The Suh~cr'iber Regtl}n FUe, p.a...f"t of .We g:n:iup 332, 

indudu info:rmauon 11uch iu header.id 20$ ~Hignm~nt, 

'.25 regh.)md tiptrnrnr control worbt.auon autgrunem and a 
d~$!gnation for the tubactib~r·s geog:rnpbh:a.l area, The 
Cu!<tomer !D and Vf~r 1.og f'U~a. pan ef !He group 332. 
mdude the ,$td~$.erlbei's pen-0na.:l mformatR~n. sut~.h al!!: ri.ame, 

addrua and te1ephomo,~ numb-er .. and informatHm on the 

3 O sub•mptloniJ to cabl~ sernc~• far ~.:ac.h ~t.,torner u wtlt u a 

~onal pttifile for ~ch Vf~~t', rl!!!!pecuvcly. 
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The peni:n:ia! prof!lt coruists pf demographic 

inforrnauon that may b<! gat...11.ertd m a number of '!<l!.>'a)"$, The 

set top t\!:n:ninal 220 builds t.be personal prnfHe for each 

\"lewtr a.nd sto:res the inform.at.um. in a memory me by vt~wer 

5 namt. 1';} t\1..~Ud a personal profile t.n the prden-ed $)'stem, 

the viewer ans:w~rs a seMe5 of questions presenh~d on a 
se:tie.s of menu s~ . .reen:~L The:se pet'$onal prnfHe $etl~ens 

reqt.lest t.l:Je \·i~'tf to t.f)p1..H ln.formauon ~uc.h as n;1u:i:H:, $c:;t, 

age, pfat.~ of oinh, place of iower school ~ducaHon. 

1 O tt'tlploytmnn. t);pe, le'vel of educ.auon, amount af television 

pr!lgram v'ie~'ing pe:r week . .and the number of shows in 

parocuLa.r e.ategones that the \'i~·er watches in a given week 

such ~u, ~pC!ru, moV'ies, docuroenunes. ~lteoms, etc, /ti..."ly 

de:tm::sg:rnphic tnformauon whJcb will auist t.'11e set top 

l 5 te:nrunaJ 220 tn. wgettng adverti$Crnents t~ tht \.itwcr may 
be U:§OO. 

rn addition to gathertng: demo@3.p:Mcs at the: .$tt top 

-i.en:nmal 220. the: personal prome can he eompHed u~wg 

other metrHH.~s, Fer tnstance, the m.formatJtff1. can be 

20 gathered um.n.g que~tlennrures: tent by mru.l wd ~ub$eQUfntly 

enterl!d tn th~ Vi~l!'.t' P'foille Dat~bas~ 314 by th~ n~t:W'ork 

<'.'Ot~tt·QU~r'$ ~ontroi $taUon operator, 

As an altemauve to gathering demograpbJt dat1, a 
Slmufated profile can be gwerated U#IDi an .&.lgo:rtthm similar 

,2 5 to that dl!acrtbed belaw that mal}7:es ~ceeis h.i~Hory &-"l.d 

vH::~1.ng hilbi~- U~n' test L."l!on:nauon generat~d .from ~ 

s~usucaHy >§l@Hftcant number of \>i~·en, the itmu!ated 

prnftle algont...~m estilnate$ the vtew'Cr''s 2:it. tdueation. s~ 
and other rde:vant information. Th-e analyall!' requite! 

30 revH.·wmg the .. 1ewer·$ progrwmi; watched .and stausuca.Uy 
t:'.ompanng the viewer's programs W'3td1ed With the te$t 
group, Alsll. Ul!l'J ~gortth..-n. ean ptau the s·iib~ribm' or V1e:wer 
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m a v;e:wer categi>ry Th.Hi analysis ts tra.""lsparent from tht 

subscnber's pclnt ;;:if vfo:w and attempts to accuratdy prnfHe 

tlie \.'1ewtr, Va.rloti$ \''iev.-ens or Vh~wet categot!es ca.-1. hun be 
targeted ~i.th dHfen:nt ~4veru~ements. 

5 The Account/BiU!ng data.base: 3 H3 l.~d1-id~s M the Set 
top lD File 330, and H.H at) A¢C¢\mt H.l:s,tory Flle, and UJ.U <a. 

Btlttng file .. Li)e latter !:WP We-$ l-"'ldlcated at SS.S- The Set top 
ff) Fi.le. a$ de:§cnhed above:. contains info:rmauon uru~ue to 

each $Ubscnbtt'\ indudu~g iet top term.W.l type, software 

l ti vusfon and stt top te.tmmal ldenuJkauon/senal number. 
The Account History and Billing Files com.a.in information 

conc-ern1ng each n~bstrfoer's past bills and account record 

and tn.formaUon on the mc!t recent h!.U, i.ndudi..~g data from 

which the ne.x"t bWt.."lg repon can be gener..ated, res~cttvely. 

15 The Program Wbra.7 databa$e 318 tnclud~ {H the Set 
top 1D File .330, and !ill a ?rogrruns File. HiH ~ Pte>1~w Ftle, 

l!v} a ?rogram Categ¢ry FUe. ('>•} ,Q Prtee Category File: atsd {\il 

S~rvu::e file, the latte:r five rue$ H;k·.nW1ed at 344. ,f.s usual 
the ·Set· tap tD File 1de.ntlile~· each set top t~rmmal 220 by 

mfonnau~:m on eYery program of!ertng tn the system, 
mdudtng name, tengili and type of prog.r~. Tbe rr~~.-1t'w 

fUe tOn.t.atf'I~ tnibrtni\tjQt) 00 ptt!'Vi~~ for apeda.lty programs 

stored tt~ lhi:: ~g.riiun$ fll-e, The Program Cate.s-ory We 

25 contaJn$ a s:et of cstegone-~ mto ~·hJeh ea<:h ptog:r~-n may tx 
pla.~d, $ucll ~ n::u:.~\-1e$, a~. wen.cc tkuon arid n~'l, The 

?M~e C~t.egm"Y Fil~ eontam.$ inf¢tro~ttcn i:::,n pnci.ng fo:r \'WlaU.$ 

categocte* of prng.ram.$. grouping pn:.~gr-a.m~ and 3en-1ce~ into 

tategonn by pnce, The ~et Flle matntaL"l.$ lnformat.h::<n 
30 en the va."'icus cable servi~! m-·'.i.imhk m the $)t$te...oo 200. 

Thf: Prognun Scheduling data~$e 3-20 includes W ilie 

Set top :D FUe 330, and (il} .an Acer,~$ }itSt<H'jl f'ile, U.Ul a 
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Programs Watched Matrices File a:nd f Pl) a Program 
Scheduling Ubrary. the laner thne mu mdlcateci at 350 .. 
Th:t Aci::~§s H.{stnry Flfa com~ .. .,s mfoi:mauon on the prognims 

that the SN wp ten:r.Jnal 220 has: accesst!d a.nd the Programs 

5 Watched Ma.Uices cont.a.ln.~ mfo.rmauon on the .number of 
prngrams watched 1n a ,glvf!n program category during 

dlffarent tl...<ne:$ of day. Relative to the Progn1rns Watched 
Ma.:mces me, a prngra.tns watched matrt.x !s: ~1~-n L.'1. Fig. !O. 

ar:sd ft.irther des:cnbed bek'lw'. ''.!he F-7o_~rn .. <n Scheduling F'tle 
10 comaH;s mformauon on the times of day and the 

corresponctmg prng.ra..ttl:S that are bt:tng o!fored for •1e~wg a~ 
each .subsm~:r location. 

The Advertisement l..ibrary i:'.hHaba.se 32.2 includes. lll 

the Set top JD rue 330, Md {liJ an Adven!M.t:nen.Ui File, and 

l 5 (ml an Adve:rtisenn:nt Categ~ry F'lle, the fatter tvto files bemg 
mdlcat~d at 354. The Adverusements f'He contains 
jnfonnation on ~ry advtru~ement m the system, tncludtng 
name, length and type ·Of advtnaement , and the 

Advertisement Category File contains: a set of categon.es tmo 

Z O which ear:h advert:iM!:ment can be placed. 

The AJveJ'Useme:nt Sched.u1tn.g database 324 i.ndudes 
!I} lh~ Set top lD File 330, and (U} an Advertl~H~ment 
~lecuon File, and W.H an .fu:hT:rtisu~:m>!!nt Targeting FlJt, th~ 
latt~r two file:' id:entifled at S58, The AdvertJstmttH 

25 Selection .flk cantaml!J t...~fo:rm.M.k~n on the ai:h'erti.$.ements 
wt hi.ave~): off~ed to each l§:tJO$Cr10ef and lf.~p!$ track of 

the ones that bave bMn 8'e!~cted. The Advert.tsemem 
Targeung file CQJHai.n3 information on the adv~rthtements 
and advert.:Jsement catego.rtes that have been 'hose.n by the 

30 S)'-s~m a ~mg of the :most mterest to a s~ctflc s:ub~$lbc.r. 

The m!twt:>fk control datahases 314, 3 is. SJS: • .3~0, 

322. 324 compn!mg the databa5e 226 an relational 
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clatabssts generally keyed to mform.auon tn a s!ng!e fik 
SpecH)cally, the relational key Ls a set tcp tenn.tiu~ 220 

identificauon number st~red m Set top Tern.14'1al IP f tk: 330, 

a~ shovrn ln f'igure l 1" Th.ls !!'et top tennmru 1ctenttfication 

6 rrumber allows the database fHts u~at correspond to a 
particular subscnbt:r tll be Ur:iked togt'ther by a ~otl'lmon 

refoTem::e, ln otb.er ivords .. tl~~ <tat.abases are M.ructurerl s.u,J:i 

that subsctiben are referenced rn each databa!e file by a 
umqu.e s~J top tenntnal ld.enttftt:ation number. ln t.hts 'l.\."ay, 

l O each oat.abase may be aceess.ed based on set top ten:nlnal 

ld~tH . .iflcation number alone, Thus, us1ng a 5ubscnber's ~et 
mp term.ma.! !de:nurwauon numb et. the net'W'ork corst.n~ller 

CPU 2:24 can acce.$S :and prnce.ss tnformation pert.ainifl,g to 
that $Ubsmber from any of the above desc:ti~d database files, 

l 5 !n conflgurat1ons where muluple set top tern:Unals 220 a.re 
allocated to a :str1gle customer tor househeki), a unique 

sub:si::nber idenunc.au~n number may he ~dded to the 
database 22€ to group the set top te~ 220 by e< • .:rnton:H~r, 

Wlu1. tl1e set top ter:rn.mal 1denUfic.atlon as a mauonru key, 

:! o many addlt.ioruu data.ba$eS ~y be ('.reated that correlate and 

t<torce pie~es of s.ubscnber- spedfie tn.formatlcn from the su 
daud.1&$·e$ and u.nde.,dy1ng files, 

a, ~-i:~.ru ~f~~ &n.lttili::~ 
f'lg,ure 13 shows the ma.Jo.r Mf~·~.re wi..~tint3' lttHJa.tcd 

25 and executed by the nenvork controller CPU 224 Th~se 

routt..'1n ~: t l} the ModH'yrng PC! nnJtme 370, {2} th~ 

Polling Cycle routine 372, !3~ the Adverta~ment Targeti~g 

routine, a..~d {4} the Account/BUllng :n::ruti.'1.e .;}($, Together, 

these r<mtine.s, along: wiili the operator entry and upd&.t~ 
30 funcU<ins 380, 382. respectively, enable the ne~•Q.rk 

~ontrnl.ler ~ l 4 to perlorm ita tru1:jor funct10n$, 
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The ModHytng ?Cl routine 370 ls the: software that 

l!'mibles the net'W'Ork controlkr 2:!4 to t'l>OdJfy th~ prng.ram 

control lnfonnauon wen s1gnai tecetved from the sJgnal 
pro~eS$Or 209. Thls sof~~ar~ routine generally allow$ the 

5 netw·ork ~ontroUer CPU 22:'4 m .modify the ?Cl signal content 
$0 that cha:.nge! and addmons in progran:u:t!lrig: and 
adverusements can be ~cco.mmodated. Such cha.~ges and 
addl.Llon$ lt1<:h:i.de acee$S auiliorti.a:uo:ns and d~.at.:H.honz:atJi:ins 

in the form of aathortiation ar:id deauthom:at!on mess.ages. 
t 0 re~:pecuvely. 

The ?oiling Cycle rouum: 372 is the ~cftw.are sequence 
t.b.at m.tera.cuvety e:.~ecutes the network corn:roller'$ polling 

cyde all0'9.ing the netwt)rk controller 214 to $Chedule and 
perform polling of ail .$tt t<!lp t~n:.nit'la1$ 220 operating 1n the 

15 :Sy$ttm 200. The ~oft.ware abo proV!des the network 
controHer 2 l -o§. Wit>'> a means of pro~essrng stuuz reports 
received from a,et top tero'll.nals 220 t..'l respcmse to polling 
;~quests,, For a ~ctom ;:u~~u~ Si'!ttm::n {not depictedL L~e 

S-O·ftware of tl'U$ routine 37:.t would be ~ed. 

2 O The Advero!~meru Targe:ung routini?: 374 ts the 

Mftware that gene..~t~3 pacluges of teJl?:\1ston commercials 
a..'1d adverttsei:m~nt! geared tO'l»<trth particular viewen a..~d 

maketf. u~ of a <n~· s demographic mfornatton and -...i~'tng 
habits tt:i deternrme tbc.se ai;h"t":ru.s:emmu tbat are of masi. 

l 5 !ntes-e:!St u> that patt:ieu.la:r >-1e~:r.. tn .so ctomg. t.b.e routine 
37~ output3 package$ oi advertmeme:nt:s targeted tcwards 

~c.h Vie\\>'ef, 

Th~ J\cci-nln.t/Bilting routine 376 fs the software that 

t..~e netwt:id£ ttintr~Uer CPU 224 run$ rn generate btlilng 

30 report~ for iea<:h •et top te.rm.irutl 2io, ln generat t...~e 

routine $76 corrclates th~ prntnun$ atte,:Sced Wilh pr~ctng 

t.'1fon:nauon to genen.\te each report. 
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9, M~lh'lug ECL&lwUnt 
F'!gure l 4 shows a sofrn·an~ now i:Hag.ram fo.r the 

n~twork cont.roller's l .. 1Q~Hfy1ng PCl nn.tUne 370. The 

ModifyL.'1$ PC! routine !or ~equenc~} i§ trut!.ated, block 38•t 

5 automatically by tht:: netwnrk controller CPU 224 <Jpon 

rtceipt of the program et:intto~ tnfan:nauon !PCO ~lgnal from 

the $fgnal prccessc:r :ZOSt Once the netw'Otk controlkr 2 .t 4 

receives the PCl $tg'nat the netv.'~rk corHttiller CPU 224 

begins prnce.ssmg tli.e signal by :re.admg tht ?Cl da.ta ca...-ned 

l o by the ::.!gnat hlod~ ~i86, 

AftH ru.d!..~g the ?t':J d.ata, the netwtrrk comrnUer C?U 
2.14 ~calls» oth~r rnuttrles to tnteractlve1y fH'f'.l{?t'SS data and 

conunue the modif:leaUtm proces~ for each set tQp ternu.n:al 
220. FtrM. the network com.rdkr CPU 224 .calfa the Pclli.og 

t 5 Cycle routine 372, u. block 388. rn tm:'.kr to requt-:st data 

retrieval of the mform_ation stored at mdf~dual set t~'P 

tern.unah 220, Such mfon:nauon lndudes data en the 
progra..ons accessed and: tJlQcM ordtnd for later \'i~<tng, As 

p-011.tng rupo.n$e~ are received from the i.et top te:n:rtinafa 

20 220, th~ network ~nttoller C?U .224 nui: calls. block 39"0. 

the Adve~em.ent Tugeung rouun~ 374. whKh genera.Uy 

arrange! grouping! of Cl::n:nmercialtl for dU!erent tubsenbers 
b~u.ed. ln p~rt., on Viewer demographic mform.at.h::m. wd 

?rt'vam aectn hi!tocy, 

2.5 The network co.nttoDer CPU 224 .negt c.al.a 392 fu(! 
Areount/Bill1'1g routine to beg:in prt.'C~&tng all ~~mmg 

and chru1nd ae«~• reques~. n~e ~~eou~m.lilUlmg rm.June 
deten:nln~s. aJnong ~t.nu things, wheth~ the 1iu.ibs~rH.:i~fs 

ai:count !.$ m good $Wld.ing. ~fying that prurt. bill$ have been 
so prud and that •ectt$ aut...~amaoot'l itl ~t~d. Upon 

compl~tion of th.is. ~tliieation p~s, a "~rtfie&tion m~$~e 
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wl!l b~ .:!<.~nt to t.he netwo:r-k controller's i::ipern.tor (:'Ofltrol 

st.auon :t.:34 mdlc.aung that access should be g'l:'anted, 

in th~ preferred emboi::Hou·m, a.n access authora.a.t..lon 
code may aurnmaticaHy be p:ro~~essed by the network 

s c,;:im_roUer CPU 224 and append~d t~ the ?'<:'.:! ~~v~ ongm~ny 
n.•:~~tved from the s!~nal p:roce:ssoi" 209. Th.is m¢dified PC.l 

signal antl a:.c:ee~i authoruatlo..<s code will th.en be t.ra.nsfor:ted 

back to t.he $jgna1 processor 209 foT tran:sm.l:iiS1i:m to the ~et 

lO 

top ter:crunals 220, 

\Vit.h i:::cntin.ued r~fe:ren.ce to Figun 14, m an al.t.emate 

embcdunent that use~ the Modify:tng PC! Routtne ~l70. at 

btocks $94 and 396, the (lperator manually enters any 

chan.gu tn programming and menu content, along wHh 

access authortzauon~, into the program se.heduilng database 
15 320. 'The tr.al)..ual entry of pro~g and menu eontent m 

th.is emoodtment. blocks 394, 396. ~qutre§ that the ope.i'ator 
a~ces:s the databa5e: mform$.t10n gtnented and updated by die 

other mutlne$ a."'ld ~t n~s:§ary change~ m th~ progra.-:n 

~clleduli."lg database, The .ni?twe:rk con~dlet CPU 224 ;e:ads 

20 this updat~d dat.aba~ tnformauon, gene:rate!! a mooi.1ed ?Cl 

signat and iendi, block 398, the $1g'.."1al to the signal 

pn:.w;:eH.(.lf 200. 

U: a $\~~~r a:C(:ount a dclinquent. attes• to any n~" 
program$; or cha.nnel5 ordered will :not be aut.-,orned. 

2,5 Inni?atl. :the network cont.rotkr CPU 2~24 wW deny 
&mUw~tton and gene:rote A deauth1:n:1.zatton me$s.age m be 

mc!u.de.d in the PC! m~ wt wUl b~ retu.moo to the sig,_'1.U 

proe~!Ssor 209 .for tnlnso:d.$$lO.n to the set wp t~rus 220. 

A.l.ternauvely, the Mtwttrk controllu CPU 224 genernte:5 :a 

30 dellnq\>lt..ncy me$~age that \$ tram~forreci t~ tht!: CRT display at 

the ne~rk eorrtroiler'$ ~~r;ator ~ontrc1 station .234, tJpon 

revt~>tng th~ mes~e. t..~e operator m:ay tJ:ien ma.rm.ally enter 
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mes~age text to bt induded tn the PC.I signal that H''Jt:H"'ms the 
subscnber of a dciinque.~t account, 

10, ~I.Ung k)'.Ck fu<MtlO' 
Figure 15 a.htrW'$ .a. $Mtw$;re flow di.asnun fo:r the 

network ti:.u1tr0Uer's Pomng Cycle rouune: 372, wbtch 

1t.~rativdy f'~"t:ecutes the netw·-ork contr0Her'5 polltng cyde:, 

'The t)umber of :!tuauo.ns corr~sp~rad tu the number of set top 

terminalii 220 being polled. The. network conttoilt,r C?U 214 

initiates the Po11tng Cyde ~~quente pe:rlodJeaJly on 3 

l 0 predeten:nl.:ne:d. ba$15, h!od{. 40d., 1)<p1c:ally. tht$ period 1$ ~et 

by lhe op~trator at the nern·ork ~ont.ro!lers op~nttor cc,ntrnl 
.st.auo:n 234 at tlnee per day, alt.hough other per1od$ {e,g .. 

multlpk time!!' per d:a:t or once ~f w'ttkl can be u.sed. 
Upon m.mat!!:.'ln of th.e .sequenee 400 •. as depleted a.t 

l 5 fi.sr:ii:::uor1 Nods: 402:, the network conuoller CFU 224 reads 

the Set top Terminal I.O file 330 and begins generat.mg. 

Nod~ 404. a polling request frame: ts.h~'n in figure l Oa and 

descrH:.:ied here~n aoove) for the fu'st M~t top ten:n1rlal 210 

tdenufied H1 the file 330. Once th~ necessary polli.."'lg reque$t 
2 o tn.fotmauon is ccmpsete, the frame is tran$fert·ed tts the 

stg.nru proce$$Cr CPU 244 tlh""'Oug,b the tntenace between the 

s~g~al proc~Nor 209 ru:i:d :tH~tw-Qrk controller 214., After 

tnmsfor to th~ aignaJ procesMr 209, the frame$ may be 
transm~tted t0c the .-e:t top terminal$ 220. biock 40£, 

ZS Meru1wh!.le. k~e tltt\S?"Qtk controller'$ control recetvu 228 
awru~ the eor:rnpondmg res~mie, 

Upon reC'etpt of s pollmg respot1~e:. as depicted at blocl: 

408, the net\\•ork controller CPU 12-~ re~ds the receiv~d 

tnfo.rmatJlln from the control butfer 3 l $, The n:~twofk 

30 contn1Her 214 reach the tnfor:mauon field of th~ polll.ng 

re:spmise frame format.. u tkscdb~d above, The net'lltork 
conuul.kr CPU 224 pnxene5, tndexe~ a.'1d ~tor~ the data in 
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an appropriate fotTnat, updat.L'1g the <::PIT!!'Sp<mdtng data.bas~ 

mes WI.th the jnfon:nation te(:e!vetL hlods: 410. The 

prccessini and mctex.rn.g of the raw data mtl) a relatJona.1 

dat~base 226 1$ unportant tl:S t.he ability of the network 

conaoHer 214 rn quickly take acuoi:ui a.uch as targeting 
toromerclals witJiout lengt...'1y processing time. The pt:1Hmg 

t'CUt!ne $Ubsequently returns. to the Set Top T~tnru ID F'Ue 
330, a! shown. at decision block 412, t.-0 tcnti:nue the poll1.ng 

cyde for w~e ne..~ set top u:rminal 220 ldentlf.led in t.....'1e rue 
l 0 330, V..'heti: the routine 37.2 .sequences t.h.w~~h ilie last. s~t 

top term!n.U .:l~O, the cycle .!s wmpkte an:d the f'O'Qtine 372 

ceases until the next polling ~ni:x:t 

Most often, the rues that require update~ du.ring the 

poillng cyde are the .~ce~s ffisto:ry Fi.le and the Programs 

l 5 W.itthed Mattices roe. both tn4tcated generally .at 350 in 

Figure l2, and the Account HiS:tory F!le 338, For ~ple, 

Flgure 16 ~ho~ an ex:.ampl~ cf a 30-day pn:~graws w:atthtd 

matrtx, denoted 3$L for one ~et top termmaJ 220 (not 

s.h~'n m flgu:re 16), The matnx 3~, l m d.tv~ded into $l.X rs:r~>S, 

20 eorrupQnding to am four~hou.r time stats, The eoh.u:n.rss of 

the matrtx 351 ~e dJVided, .u m.!CUSruy, by the progra~1 

categnne$ a-.'aililbJe for viewing, E,ach muy in th~ ttlat:rbi: 351 

dem:itu the nu:mbe:r af pro.gram$ watched i.n a pru-ucuw 
prngra..-n cai.e.g-00· atid tlme pmoo, 

z 5 After the atatu~ npo.rt .ts nee.!vt-tl on eacll set top 
term.lnal 220. the p.ollms r-espo~ rotJtme ($~ t<1gures lOa 
and 1 Ob} deter-m.lnu w'h!ch time 1Iot and category of 

pm gram nu..mb-er3 it\ the n:u11:trl~ 3$ l n~d t~ be. increased..· 

Thus, entrle$ m the mat.rb.: 3-51 are updated upon re~etpt of 

30 each .iet top termmaf$ polling $tat.us rept.)rt, t.hef'd:iy 
mamtal.~£: a ruruung total of the programs watched, For 
t.xa..tnple. during the OSOOY 12:00 U,<ne perlm:t the matrtx 3.51 
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shows that thls set top term:.nal 220 has been used to watch 
ten movi~s dunng t.ht: past moi1fh, Preferably t.be prognun 

w«uched: iditm.lfytn$ Wonnauon Is stori?d in adi::Hui:m to the 

rur ... nui.g totals. tn th~ P:rotram~ Watched :Matni::~s Jlle. Used 

programs watthed matnc-u ~s fort.her de.s:cnb~d 1n the 
folknvmg Scecuo:n de$Ci1blng the Advertisement Targeting 

11. ;fi~i~ i\dYtf.U~tm~1 lart~ng Ro!JUO~ 

figure 17 :show~ the: sev~n prtmary funcuorts. of the 
l O baSi(; adverugement t.argetL."ig routine 314. The funtucn of 

t..1-Us rouune u1 tc target 'til:ko for M~t top tenwnals 220 based 

on hlstorU:al \'1~".lg ct.at.a a.nd other data that ts a,\1"ai!able at 
the: ne~rork e'{:mt.rolle:t 214, Adve:m~ements that may be 
targeted :Include vsdeo, corn.mercJals: L"'ld mf m:nencals, wU.h 

l 5 ir~fo1necttah bt:mg time \'a.<l')"ing \1.deo segments {e.g_, thirty 

itecond.s. fifteen m.mutes). 

Vlhen initiated. block 420, th~ :Hrit ~ubrouune, 

1aentifie<1 at funeuan blodt 4:22, a~ceMes tht prngrn.ms 
watched m.atneet {~empUiled by matrtx 351} istored m the 

20 Program$ Watched M.atnce1 rue in the mg.nun Scheduling 

database 320, The $OOrOutin~ ~•\\':$ aa w:uque a.et top te.~ 

tD to acce~s a s~d!ic matt~ for OOt! ~et t~p tennlnal 220 .. 

Thue mat.net$ are nuuntruned and updat~d by the po1lmg 
re!po..~ routine. 

25 The JtcorH:j subroutine, fu.ncuan block 4~4, which 
deo,'t'!lt;ip:& oilif'.r matti~ ba~d on other ~~le tnfonn.&titsn. 

1$ rui opt.tons.! 1ubmuttne not required for the functioning of 
the system. .For ,g:roups of tret top t.t~nru§! 220 or for eacll 

mi.::Uv~duru ~~t t~p t~nnin,al 220, u:uu.nce.s may Jn developed 
30 b.ued ~n the demo~ptu~ mfot~Uo:tl, billing in.fonnaoon. 

pnc1ng t.nfo.~at1ot'l., age infon:n.atjon, 1,p,d othet· t"t1..fon:natwn 

which may be at.ore<! ttl: the n~k oon.tr$)Ue;r 214 database~. 
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Th~ thud subrout.1-.e, bl~k 426, prnc~::sc?Ses aU :i:natrlce:s 

through a set of corN1at~on algorithms. !n p:al''tlct~h.r. this 

subrnuune 4:26 take.$ matrlces developtd in the firM two 
svbrouune.s a.""ld proce:§se$ the .matrices unttl rtaching a firlaJ 

5 matnx., 

Figure 1$ diava.m.s an embodunent of this m.~trkes 

proeeutng :subrouth1e 4.26 whkh b caUed by the 
adve:-'Usement targeuni ~equem::e $ho-..i.n in f~gtu·e 17, As 

sho~"n tn F!gt.ite 18, the ~ubrouu.ne 426 u t~uated 421 and 
l O then accesse!.S <'r qt-H~f'ies, bki~k 428, the ~gratns wat~hed 

me and g~thtr.s tn!ormauon regarding eit..~e:r an fndhidu.al 

subsi:nber or a nooe of subswben;, The !oftwa:re C'.atl gather 

the prngrams watched tnform.a.uon in th.ls way for t..~4~vtdual 
subscnbe..~ or a ~et of subscnbern, 

Once the prog..-.u:i:a watched rnfo.nnatJi:m bas been 

gathered: from the dat.aba$t£, the rnuUrH!: 426 5tkct~ and 

grnup.s, functto:n block 430, program~ watched ba~ed on 
program. i:ategork!! lilt~d t.Ullt' l\Jot.s, The 1oftwate iti .. w.al.ly 

takt!:s ead:i progn.m ca.tegm:y {e,g: .. sporn, ne-ws, movie~. etc,) 

20 and e5tabti.,he$ the number of pro~ watched fur a ~ven 

tlmt!: slot, The time: $lot! may ~ l'et to any length o.f time. 

tndwding. for ~ot:a.m.ple, omi, tw~, three or four hour 

t:L,'ndrame$, The itlt'tware '$>1.ll loop tb.rwgh aucb -. eounttng 
pro~eu for each grot.~p &~d timeslot and then pro~e~d to 

2$ build a prn~s watcl:sed matttt.. td~ i:32, b&.$ed on the 
prngram cate:gof'iej: u~d unie $.J~t:;s:. f:~entiatl)•, au programs 

"ll<"atched m a pa.rticular aitegory and tune slot '1f>1JJ be t~'lteo.rl!:d 

tn tll the prog.nu:ntl watch-00 mat.rtx, On~ tht: matn~ ha$ bet:" .• n 

bu.tlt, the ~ubroulliie 426 wt.U pt-~H the mam..~ far a ~ven 

30 M.d:aedbe:r or nod~ of >Sub~crtbe~ through the eorrdauon 
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A number of corrda.tion a!gonthms may be used to 
W~3ght t~eh ~tl~~tt-d progra.<11 category voup. Fer ~mph!, 

as shown at block 434, a sum cf aquare:s, algonthm mar be 
U\!led to deten:ntne: the welghtlrig, Qn~ the g_royps h~Ve ™en 

5 weighted. the wdghted @:'Oc1.~p$ 'Will be. ~orremt~d, as; at blotk 

436, ~i.th Yru1.ou! at:hrerttse:roenti 1HPted in the network 

control data.base:§" The !W~"W"e e&n then telect .a set of the 
most heav:Uy weighted adv~ti:Jsemtnt$ for tra.:n~nni$5lon t~ 

tndrv:idual sub.senber$ or $~ts of sub.:i>enbe.rs in a cab!e 
10 distrH::nJtion network node. B~v!ng determwe:ct the 

welghtings of each gn:nJp and pnormung t.he groups 
accordL."lg}y, the aubrnuu~"Se retuJ'~~ 43S to th.&' a~lv~nisement 

targeU;.'1g !§et::p.)enee 374 of figure 17, 

Refomng back ~o flgure 17, L~e fourth subroutine, as 

15 represe:nte:d at function block 428, uae!! the final mattfX 

i:kvdoped by the: correlation: and wetghJ:ng alg.:ir-Uhm 

de~crtbed a~-e. rn adect a gTQupwg (or s~le~uve filter) far 

each aet top terminal 220, The fan.al grotJpsngs. rd 

ad'>1eru$~ment th.M may ~ ~t to thf! ~t wp te..~"l.als 220 

20 or noae of •et wp ten:runals 220 ntiy use a 'ub:rnuu.~e as 

d1apmett m ~ 19. 
Tht subroutine 428 de:pi~ m figure l 9 1$ call~d or 

iruW~.ted by th:~ adveTU:!'tment targtung ~quenct 374 of 
ftgvre 11 tn Qf'tkr to deterrotne tht ftnal gro\Jp~ng!, 

25 Ea!ica!ly, thJ$ avbrouttt.H?: sdeeu • •~t of eom.me:rcial!!ii that 

wi.U be uud ln th~ el:H)$~.n g.fo\lpmg:ir, function bksek 444, 

'l'ro.s selett!.on p~s typically mvo~t •dv~.rtht:etnenu fr(!m 

var!ou~ adv~rtlseme-nt cate~onu fftam a nurnb~r of 
adve:rtHer~ whieh hav~ put~b~$~d "'atr til:ne .. }, Bad-~ 

SO adverti!:ement wt.H !Ub$~quentiy ~ a.$&tgntd $, nu~her o! 

time'- that tt Will ~ #hO'W'n m a ~"l tim~e, block 446, 
Thi$ tnquency ct dJ$play may ~ ba$ed on vartou$ factor~ .. 
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ir1ch.Jding the rn_iJ:nbet· of reque!HS and !:'.tiSt paid by the 

n<:spective advertisers. ta have the conu:nen::tal displayed. 

Such fa~tors are u$ed u1 the ne~~t step of the: subroutine, 

block 448, whJch a_ss!g_n$ a we~ghti."1g tQ s:pedflt: corn.'T!~ri::utls 

5 or adverti$eme:nn~ m each ad-.•erusesnem categ()ry or grnup. 
1'b.~se: we1ghtmgs are u.secl ttl pt'lot1tiie the lidve:rusements 
that will ~ ~nt to !.ndiv1dua.! set top twminals 220 Pr nodes 
of stt t.cp ~als 2.2.0. 

Once the advent~u:ment! have been weighted, the 
l O $Oft ware executes Hs correlation rugonthm, 450, us.tng 

selected cnte.ri.a H.e,, the: VatiQtlS factor~ u~ed to we!ght the 

a.~::h»erta~ine.msl a$ well M the ('!utput of each programs 

u1atched m~trtx. My number of ~rre:fatH'n algorH.hms a."ld 
weighting algortL~m~ may be used With the $Oftwan!:, 

1 $ 1ndudtng the siun of aquares. wejght:fng algorithm descrtbed 

a!.x.~. 

The re:Sults from 
sub~equently dHen:otne 

the conelatfon i;ilgortthm 

the ~dverttsemtnts and 

programmJ.."lg materlru that i$ sent to the $~gnaJ proet$$i:,1r 

.2 O 209 for ~mbution aver the cable net'WWk, 3.$ represented a:t 

block ~52, Onct t.~e $ubrouti.ne 428 completes t.he~e ~teps, 
the network eonttolle:r CPU 224 updatu the account and 

bilUng data~ bwJ:ed oo the ad• ~t a?"e •ent w the M~ 

prot'ei.$¢1" 209 for "ub.$et1~r '-1~~. u •hawn at blo<:k 454, 

2 5 Tht:~e billing tfa.tabae updatea Allow µ'le i§rlv-ert1$er3 to track 

th~ ~~U! and frequency of the !!ld.,.-ertl.~emenu wg~ted to 

$~c 3et tap tt.ttrill'lal.~ 2:20 er noo!l!s of l[H~t ·wp ten:mrt.a.b 

220. Follmrtng the updates. the: $Ubroutme re:mrns tQ tbe 

adverusement targeting l!~qu~ce ~bov.-n L'1 Flgt.ire 17, blac~ 
~Q 45&, 

Refel'Tl.ng to rtgure ZOa, $tt top e'roupinga {A through 
El 400 are sh~~-L The tH..u:nber o! $et top ~nn.:ipmgSc a\.~k 
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is d~termmed by tht band<,.i,.1dtJ1 avaHab.le to trnns:mH 

comrnl!'rcials. The bandW"tdth of the syst~m '8.>ill 1anit the 

munber o! comm~rcials which are available at the iet top 
ten:r-.Jna.l 220 at an:y gJv~n tillle. 

5 Refemng back to F!gure J 7, the fifth subroutL."1.e. 
represented at ft:i:ncuon block 466. prepares :aet top gx-o-up 

mfonnauon for tnm.~n1ti$sion ta t.h:t $d top tenrun.a..ls 220. 

TI"Js si.lbroutto~ 466 modill.e$ the ?Cl !!lignru ~··n:i 1nd1.Hie$ 5et 

top ,group mfon:nauon Hl the tnfon:nation field of the frame 
l 0 fon:nat gweri ear.tier, The "'afiO\~$ met..'l.:iod$ fol' tta..nsl'llit.twg 

the gro1-~p mformauon to tbl'! .set top termtna.ls 220 are· 
described helO"W. 

The ~iXth lllubrouUn!!:. blotk 468, selects fo.e t.a.rget 

\.idrn and is the l~st deel.$1.on m.aki.'1g prnce~s m targeting a 

15 commercial for a mew& and, earl be pe."'formed by either the 

set top te~ 220 or the netwol'k wnttoHer 214. ln the 

preforred embodH:nent, the a.et top terminal 220 perfon:nt> 
thls l.ast step by correl.att.'1.g (or match:ingj the program Ot-.lng 

watched h_.v the "1ewer ~'1th th~ $et top group mfonnation 
20 that turn been pnwiln.uly trv:uu:.nHttd by the netwodt 

~onttoller 214, &..'ld th~ tugtted video is. then displa~d, as 
5hown at bk~clt 470. Fi:gure 2t1a m~~ ~'1 e.x.t:tt'lJ>ku'y tabk 

match.mg Mt top terminal gmupi 460 and pr~ ~tegi:iry 
bemg watched 410 ~'1th a ~ped!lc \':han.nel fetmUl'iuou~lyl 

2 5 sh~wg eommertiah. The romme."'cial cllanne.b a."'e .l!thawn 

in f~gure :2.0b at 474 Md a.f't usigned R$man numenus 1 
through X.. for ~a-."t'!ple. '!'he :m.unbe.x- of s.et top grouptng.s and 

(:hannel.s ~awt.~ coin.m~ ·~ vary, Flgt.m: 20b $hO'W"S a 

divt!<lon of available bandMtH:b to carry ten '-"ide!);s, ten 
30 ~ommet'CUU clumncls. L.'1 iliilll' ~ple, the ciut..'1..'1els 474 are 

rn .. imbeted l Pl ¥ l w. 
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The network t:ontrdler 214 'Y..'lll transm.H. group 
tnformation to a s~t tap ten:nlnal sh~"n lU row name!> 450 on 

Figure 20a, The ne~'ork: (;ontn:iller 214 wtll .ruso. transmit 

data wh~ch lnfon:.ns the set tcip t~nr.tJ:md 220 Which of the 

5 multiple commcrdal cll.annets 414 ~s ui~gned w a te1~1ston 

prng.ra.'11 category shovtn as Columns 410 an Flgure 20a. Each 

set top term.in.al 220 only requ:ttts the data related tQ that s.et 

top termmars ~ssigned grnl~P ~or r11w}. tor ex:ampk, tn 
Figure 20a, tbe set top ten:ninal in group A (rn'.v Al is 

l 0 provided ·w1L~ data on the commercial channel wh.h:::h are 

as~1gnecl for sports prognttn:s as L chJJdren's programs as fV 

and mo:v'k category #S m, In this manner, each $et tt1p 

terminal 220 i!§ oruy reqtH.red t~ store ~n.fonn.autH1 related to 
ns ~'TI groupmg:, Therefore. a set top t~ 220 which ts 

15 tn group A only needs to $tor~ the tnfonn.auon re:lat~d to 

group A which !.s found m row A o.f rig, 20a. This mf<.h""'Ulatim·l 

U1~h.Hle$ one etmltn~al chrum~l Mfil~ent for each of the 

elght program categories, U$!.ng thi5'. tnfonuauon. the set wp 

terminal 220 first deten:nL"!e:S the category of the tdevislon 

20 program currentJy bei.'1.g W3tthed at1.d t>.~e..'1 i§ able to quti:.:kJy 

determine which ehannd to :JW1tch t.be \-1.~"er when an 
adve."'W!~e:nt 11;vailahillty ~ dutt."lg the pr:agra.tn. 

The nt::~'Ork: eontroUer 2H can &bo ~rform th~ s.tep 

~f ~orrtJ~tlng program c.ateg~ry watt.bed 470 a_t·H:i ~et top 

2 5 termmaJ grouping 400 to itleet th~ tatg\rt Video. tn Qroer for 
the network eontn::iUu· 214 to perform thl:s function, it mu$it 

h$ve ~n1bn:nat1on on th~ progr~ ~tly ~~ ~<atehe4 by 

tte \1e~r, To obt.am th.b ini~Utm tn $ p<dllng ~wn. ~t 

top polling OlU$t occur on$. re:al·t::tme b~s !Le .. 10 minutes}, 

3 (:i During the target commerc<.at selection proce"'. tht set: 
top termtt~:aJ prognunmtng win default ta the ~Xi&tlng 

corn..."ll~rctat durmg a program ii a ~5 masrng any of t.he 
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l.'"1.fr::,mrntlcn needed to de-term.ifB\~ wh~ch of L~e cornJ.nuous}y 

phtyi.ng eommerc:!al channels to show. ln alternauve 

embodiments, the default th~t ts .sh~Yw11 on the regular 

programm.mg tha.nnel W*J1 corr~late w1t.-~ one of the aus.tgned 

5 set top grnt.rpmgs su1d progrmn eatego:ne:s. Ftgure: 2Qa sh~. 

at 478, that the dtfault ~been $.M1gnea to set wp te..~al 

grcuping C for program categor!e~ ~thHci:ren
6 and 

~enterta.lnmenL ~ 

The thr~~ preferred methods to traninlit t.a.tget.ed 

1 0 comme:re!als to a s.et top ten:runal 210 me; Ol the ,-\ddWona! 

Bam:lwtdth method for indlViduru vide'o ll.l.cce~sJ; tZl the 

Multiple: C.hai.'1nd metho(t and !3} ~~e Split &."'reet1 rn.Hhod. 

E'..acJl me:th.od has ce:rtat.'1. advantage:~ and disadvantages. The 

Mdlttonat Band"\\ii.dth met.hod alla-ws tht mo!t fleJdbllity by 

l S more tpeciHtaHy targe:nng e:omttH~rctaJs before the 
eommercia.1$ are tran~mm.ed to a 8'et top tero:tinaI 2~0. 

Hlrw~er. H: reqi.Ures a gnat dfal of availabl~ band~id.th in the 

delh-try ~tcm, Th.is. is d!fficu.lt With ft eabk $)-'Stem 200 but 

pouible \t;'ht!:n. a telephone or p~rnonal eommtmicatH:ms 
20 system .hi u~ed to tran!mn ti.~e commen:iw to the $et ttlp 

termm.al 220. 
Tht ~~dmonal :aand'W'Jdth method &l('TW'$ the netv."Ork 

ca:ntroll~.r 214 t¢ run throug.~ .a set t~p te.n:nuu\l·~ ~pecillc 

~rrclat.km ~gorn.hme a.nd targt't a~cilk com.mer~ fr<ml 

25 hundn.~dll for tJlcll !let top t~ 220. ~method ailO'W! 
for the greatest cu:5ttunit:lng d tM~e:ting and allow-$ for- ll 

greatl:r s.decuon of ~mmer~ to be S:lH1wn, Only after ~ 
c:omm~rtial tad\'erti;,ement !I' ~elected by the network 
~.ont%aUe.r 214 fot the •P~ci.fl~ Ht top term..t.nal 2.20 dot§. 

30 ttaniuna~on ~f tht co~~ ~~-

Th~ Mwtlpk Cha-"l.nel met.hod requau. a e.et top 
tem:.tinal 220 .. transparently,. to change cha.nnel$ du.."ing a 
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scheduled advertisement from the cha.ru'.Hd of the currently 
viewed progr&"U to the charu'lcl which ts carr_ying the targeted 

commen:tat Although: ti.~s channel ch.angtng method may be 

transparent to the vt~r. U: c-..reatf!s difficulty m terme of 

tin.Ung and sym::lirr:mmng th.e et:i.mmerclals to begin and end 
du:rtng au advel:"t!Se:me:nt e:van:ability oceuning in the norm.ally 

schedukd program, 11:u~ channel changing ls done Within 

the set tQp terminal 220 us:lug tbe wsting tun~tisJ (not 

depk.::ted}. Alteruattvely, in aet top t.enuUws 220 equipped 
10 with t'\\ro tu..."1.ers. the terminal eat1 use the second tuner to 

tune tbe channel showing the e:omme:rciaL (Set top 
ten:ninals \~ith two tuners are de:scrlbed in detail in co~ 

pending patent applicatio.n, Se:r, No. PCT/US9S J l l 606, 
entitled, ADV.t\.NCED SET TOP TER..~lNAt FOR C..ABLf~ 

15 TELE\FISION DELIVER\:' SYSTE~IS, .Aga.ln, the ehannel 
changing is trnnsparent tu the vie~"·er who beHe,..-es the same 

channel is contimH .. HJsiy hdng sh\)W.n. The l'vhiJtipie Ch:u:rnd 
method has the dis~u..!vant~lge of requiring drnt :<rnffieient 

additiuna~ charrnds he available (by less bandwidth dum 
20 Available Bandwidth metfH.)d)., 

The Split St;reen met.hod transtt1its m.ulttple 
commercials on a s1ngl~ channel nsing a split &~reen 

teehmque; commercials beh"lg pre~:tecorded a.t<J.d prepared 

prior to tr4nsmttttng; to the .set top ten:ninal 220, Although 

25 many corom(".rcials ~>tn b~ transmitted on a s.in@e e:h:at1..'l.~:l, m 
the preferred form of the apllt screen method. only four 
commerc~aLs are shown. As the number of co:tnroerctals 
i11creases the size and the amount of ~1deo 1nformati~m 
transmitted for !!.ae:h rommerctru decreases proportionately 

30 !Le,, 6, 8, 12, etc.). t.Jsmg split e.cree.n methodology. either .a 
masking tecbr:tlque or a seating and reposUJoning cf 'Video 

te<:hmque must be used at the set tap termJ.n.al 220 to ahmv 
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the ad, ·The masking and reposiUoning--scaltng techniques 
are fu.····U1er defined in co-pendlng app!Je:atlrm entitled, SET 

TOP TERMINAt, FOR CABLE TELE'V1S10N' DEL!V"ERY 

SYSTEMS. Ser, No. ~""!' /lJS93/ 116 U't cm~ed by the asmgnee 

5 ~)f th~ pr£Sent invention. Tbe scaHug and repositioning 
tecbniqu~. produces better quaHty e:ottHrH~rdals. but rt~quires 
t~Xpt~nsivts equipment at th~ set top te:nnhml 220, The set top 
termhnd 220 vdH perform audio SW'.itd1ing 1Ylth the split 
screen tnetbod tl) amplify tht~ corrnct audio. 

10 

12. AH~rn1auv~~ !Q ~a~h~ Adv~rtt~emmt 
'.Iat:teUOi .Rru.lrtne 

Figure 21 sho'ti.~ a soh"ZJ'e program flow 490 Ll-tat is an 
15 altemativ'e to the network controller's Basic Adverusement 

Target:L"lg n::iutine 374. depicted m Figure 17. Tue alte:rn.a:tive 

program 490 allows each set top tenn1n.al :220 to be 

indivtdually targeted wuh &pectfic advertisements a.'1.d 1s 

tn1t1ated automatically. block 492, by the network controller 

2 0 CPD 224 1rpon receipt of each polllng response from a set top 

te.nninaJ 220, Thus. once the network controller 214 

receJves progra.ru access information from a set top terminal 

220, the network conttoUe:r CPU 224 begins the process of 

s'lecttng a package ·of advertisements that .i.s based on, runong 
2 5 other things, that: subscrtber·s demographic 1nfonnatton aod 

vtewing history, 

Upon receipt. of a. pol.Ung .res.pon.se from a set top 

tennimtl 220, the network controller CPU 224 reads the aet 
top t~.tm.tnal identifier, 494, and the programs llC(:es:sed, 

30 400, from the polling .resptH:1$C {O'f &tatus report) {depicted ID 
flgure lDb}, The network controUe:r 214 ~'Ti.tes infomlatlon 

on the programs accessed to the Program Scheduling 

data.base 320, updating the Access Histo:r:y· File which 
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ccntah:,.s Usti:ngs cf all programs acces~ed mt.11n th~: past 
week, monu"l or ye.ax, 

W~t.h: continued: r~fetence to :ngure 2 l, the netv.:ork 

controHet CPU 224 then calls a subrntlti.ne that s;orts the 

programs accessed by program category, bkd~: 498, in turn, 
the prngnun catego.rte.$ a~ kSrted, 500. ba$td t)fl the numb~r 

of time~ that prog:nun$ appean.ng in each partii:ular category 

are a.eceued, L"l so dot.'1g. th!~ $-Ortlng 5uhri::iutine detern:unes. 

and ranks tho.st pr~gra..<ns .and progr~<n categonu t.hau are 

1 0 most fr~uently '-'i~--ed by that $tt top te~ Z.20. 

"the subrout.iri:e can tterauvely prodi:.~ce nm.kings for 
diffe:nmt ti:rne slots. in a gl\''en day 1n th!.$ ~y, different 

rankrngs can accommodate d1ff erent v1ew1ng prefen~.~nces 

during those time s~ots for a single set top terminal 220. For 

15 example, where ~gs for eight t.h.rlN~~hour time slot!< ~ 
desi..re(t thte i§ubn)utine determroes a ranking t;.f p:n:igrao:is 

and program categortes for each thn~.e·hQUJ" VlewU'J.g pe:s-100. 
Thus, a ~Wferent ranking mily b~ pr~d\;:ttd, for tn;stan~. for a 

morning time s.k~t and an ~rang mne $.hn, AU rankings of 

20 program$ and program categones for that set top termmaJ 
!?20 an wntten to the Vt~ Protlle databa~e 314. updating 
the Vi~r Log Flle, u M fune'.Uon bkid 500, 

Next, the netwcrk C{lntroUer CPU 224 ca.Us a 
subrouune that corr~tes the upd~ted Viewer L,.og Ftle 'With 

25 t.b.e Advertisement Categories F!le !.n. tht Mvert.1$ement 
LH::muy i::fatabase 322, bk~~:;,k ~- Sy wnd.at:mg the$~ two 

rue~ ~1t.~ 1::1n:e another. the subrovUt:i~ M$ign$ or correlates. 

\,"afiota cate.gorte! of te:km.sion commer~" to :e3ch ran.kin~ 

of program! and program C'ategones in the Vtewer Log FlJe, 
SO The categonu of ti?l~·vuion commero.a.ls and advertl$ements 

that may b~ so aistgned at-e found in. the M~roiu!!mrnt 
Categmies flle lndie~ted generally at 354 i.' part of the 
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iltn-a.ry 32~ and may indw:!e:: UJ Household Goods/Products. 

f2l Ho.t!H! Imprnvernerit and Maintenance, t.31 ?ernon:al 
riyglene, \4) Entert.atnrnent Item$ and £vents, {5} Sporong 

Goods and Bve:t);t$, {6) ,Motor VtWcle~ and Rda.J:ed ?rmiucts, 

5 !'{} :Footlstuffs and .Be-.-e.r:ages, and {8} M1scclla.'1eous, %ere, 

for ll'Xampk the \':k~·er ha~ watched a $:portJng ~enl. th~ 

Sporting Goods and Events, Ho:i:ne l.mpnJ'-'{!roent. ,llf'.ld 

M~.i.nttnance, and Foodstu..$fs and &v1~rai)?$ e~t~ga.t1e$ may be 

assigned to that parueular $port1ng event/program and 
1 O Sport.5 program c~tegtwy 

Once the programs and program categol'ie$ .ranked in 

the Viewer- Log File are (:Ortelated W'.lt."1 the adve.rt:is.ement. 

ti!tegvrH~;g; tn the Adverusement Categ~ne~ File. the routine 

calls a sonmg subroutine that ~ks the groups cl ad~'tlstng 

l 5 categor1.u corn~<tted biued on other m,format.fon in the 
catabase mes, ln the prdernd $}'-Stem, thi:§ .faJ'l.kJ..'1g t$ 

pnmanly ba~ed on data m th~ updated A.ct::¢$~ History flt~ 

and U:ie updated Vltwer Log FU.e:, as m~n at funcu.on block 

506. .Ey usmg d.at~ ml lht \1~"ef's past p:rog;ra.m 5eJee""Ji::n:~.s 

20 and demog.raphH:.~ information, the SiJbr0cutme rank$ the 

correlated .catego.r~ea. of 1:dveru~nH~nts atconimg to those 
ltkely to tm or nl0$t mt~t to ~t vi~. 

Alter the adveru~ement ~te,gorte$ nave ~en sorted 
a.~d f~).ktd. the f"OQM(! ~kct# the Wp ~t ;\U1vt~ement 

25 categone' u the targeted eatt!i:ort~ for • ~'US tmu~ ~ot and 
vkwer. block 50a, Indl.vtdu$J a.<ivertJ.temenu ate then 

<'.hosen from the Ai:h~rusemt!nts .file, W'1th aU ~election~ 

made from the targeted categ:otle.$. 5l 0,, The adv~rtUJeme:nts 

that are selected an ~'Tin:en to the Ad~ement Targeu.ng 
30 file from wherf! adverustng pack.ages can be gen~ated. 

function 512, for trnn~~.on ta the s:et top te~ 2:20, 

Such packages are generated b}' the network controller CPU 
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224, which nci::es$es th~ ,i\d>;..'et·usement Targeting Flle and 

im~lurles th~ targeted ~O'-''ertfaernents t.~ the PC! signal. The 

entire rnuU..<>e is repeated for each ~~t wp terminal 220 .and, 

altemattvely. each ~e~r, 

s lJ, &tQ.s.tntll:HHJ.ng RiJlJ.tio~ 
Figure 2:2 ~how;§ a ~wf~·&tJ"ie: nww ds.igram for the 

network co:ntroH.er's Account/81l.Hng n::rutme: 375. initiated 

automat.H:ally at block 520 by tht net'\<kvrk contr~Uf.r CPU 224 

upon re:cei:pt of each polling response frnm a $et top tenn.L."'lal 

i o 220. Upon receipt of $.UCh a ruponse, the netw·ork 

coru.roUer CPU 224 ldenill)es L~e set top term.mal JrlenUHer 

from the po.!Hng rn.sponse. b!oek 522, The prtigrrun atce:% 

blni:>k in. the po!ll.ng N~$pOfise ~s. a.l~t:l read, fi,metion S~H. at"H~ 

the Access m,tory FUe ts updated wuh the received 

l 5 information, fow:::tHm 526. The routine then calls a 
subroutine that ~orrelate§ the updated mform~tion tr~ th~ 

Ats::es.£1 His<toty FHe with the Prl!:?e Category File in the 
Program Wbrary database. blo,ck 52R Once aH prngra.~s 

aca~rned :!!.m::e the last pcll1t1g cycle are a3sfg.ru~d to a pnce 
:t: O category, the pr~cmg mformation from each cat~gory ls 

\\"'Mtten to the Account ru.swry file, updanng the. rue at 530. 
The nt:r><~,(~tk ~~ontrollu CPU l24 senerates a billing rep.on 
for eseh $et tO'? te1"mimtl 220 ba~ed on the ~pdated account 

h.t.\Sitt}ry, font:t.J<n:i ~32. Th.l~ billing .n-:~~rt can ~ $ent m the 

25 set top termtnrus 220 1n a pol!Jng requein. Speeillcaliy, m 
on~ embodtrnent, the L··ifor:nuu.fon fid.d of the :fnune form~H 

de~crl~d in F'tpe 9.a 1' µsed ti:i p~1de the $et t~p t~mal 

220 ~'lth billL"'lg mfonn.auon 
Acci::n.mt tnformatton for eat.:h 5et tap t~ :no ca." 

30 be vi~ect through a :monthly $,CCount review menu. The 
account mformauon nec~$a,ry to cre~te the monthly ~cc!lunt 
rev1e"W' menu~ may be l!!tored elther in the memory of tt~e set 
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top terminal 220 or at a re:mOte kn::ation that rn:m:m .. u11cate:s 
'WH.h the s.~t top terminal 220, ln the stJ:nplest embo<lkne.nt, 

the set top ter-m.L.~.al 220 r~t:ords a s.ub~a::nber's sek~tions 

locally and ca.kulates the monthly at:cou11t review based u1xu1 

5 the $UOS<('rtber'$ selections wh!ch :re-qt-i.tre tht: paynietlt nf fees. 
Thi$ rm:im.hly account wJomiauon .Is ~wred locally and Mnt H> 

tb.e network CQntrollt:t 214 upon polling:. 

The Account/Billing routh"le: is capabh~ of processtng 
~.ccount and bming informaU<rn gt>ner<lted in other 

l O embod.lments. For example,. m an alternate emboounent the 

subs.crtb~r's v1.e~i.ng sdecuoru anct btUir•g inf!).tmaUcm may be 

corw .. 11uou~1.Jy roaitH'.amed at the network ro.ntroUer 214 or a 
rnrnote s;tu ~onnected via commwrucauon ltnes to the t.'.abk 

head end 208. The ne~'11tk controller 2 s 4 or the remote site 

l 5 must. .regularly transmit the monthly account mforrnauon to 
the s~t top termin.a! 220. 

Ea.en tmti.odtmcnt. such as h'cal btilmg storage at the 
~e.t top terminal 220, btlli.ng by the n~~'Ur~ controUe 214 or 

bHl!.r-i.g by a remote ~t.e, ruu advantage$ and dlsadvai1tagesc ff 

2<.1 th~ account Wonnation and pr~e$~lng i~ done ki~;a..Uy at the 

5et top ttnnmal 220, each !et top ternuna.1 220 must be 
pto'>'h~ed '{(1.'it.h L.~e memory Md nee:eHary prnce,~ing 

capabmty to mt£1.num the a-e~unt.. This: greatly me:r~e# th~ 

OO$t (}f a set top term.tnal 220. l1 the aceount Wotmati-0n 1$ 

2 5 mat..'1.tamed remotely, the nm-0t.e Site mu~t remsID m rtgular 
conta(:t vnth the set top t~ 220 m m-Qe.r to p:n:wid~ t..~e 

sub$Criber With billl."li lnfon:natto:n. To i<:-to.mtnOOate nmnes 

mth multiple \.1ewe~ tWtl of mo:re ~t wp te..~s: 2!2'0 tll$y< 

be pt~ctd on a $ing!e bill or ·two aeeta.u1t$ may~ created for 
so on~ $et t¢p t~ 220. 

Figure is .i§nows a.notb.er ~moodiment w wh!c.b bUllng 

may bt at::t":ompHl!;htd t.hrovg..h the U$e of ~im,te !t.itl.:iUcal 
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and billing sHes !S:SS}. !n t:"1Hs. arrangement. suustical a.'1d 

billing lnformatinri from tndiv·Uh.Ja! commun!Ues of s~t tap 

tenrima.!s 1750 is cornmurucated through cable headtnd :mea 
tc- regional st.atl$tlt'J~.1 and billing sHes 1 730 {SSS). A regional 

SSS may ~erve several cab~~ h~ade:nd ~Hes, sh~>n at 173Z. 
The regwnal SSS l 7.30 calculates billing L'1d ~tausucal 

information and p4$$e~ nece:$SM)' billmg u1formau.on back 
dowr~suea..'1l th.n::n.~gh t..~e network eonU'<iUet 214 at t.~e: ca.bk 

he.adend 20$ to an apprnpt1ate single set wp t~ttal 220 In 

10 ~ subscriber's hot!'HL l:n add Wen. t.1e regloncl SSS 1730 

com..<nu..'1ica tts t.~e o11Hng and $tattstlcal L"'lform.•·won n~celv~d 

on prngra..'11 >1e·wer chok;e::s. w the central SE$ i 740. 

The central: SBS 1740 accumufares the data recetved 

from a rrumher cf ~gianal statls:ttcal and biili...'1g sues and 

15 caku1ate$ national slatl$Ucal a."td billing inform.atit;:m, in the 

preferr~d em.bodinH~nt. the reglonal SBS l 130 prtnts and 

mails b.tlb to subscrH.l-ef"S, The emtral SBS i 740 ®1 i:.akulat~ 

program ratings, wares a."ld H1J'TS {homes u54'1g tdevi~!onsJ 

for the: natl.on and by region. With !nformaLJon from 

20 interactive TV program~, soph1sttc-~ted statistical m.formation 

ra.a.y be gathetfd thttrugh the n-tt:work eontrollet"l of the cable 
be:adend~L 

rul arrangement for billmg w.d $Uti~'tlcat Worm.atl<H) 
prav1des the operatars of the system With the .ad-vantage! of 

25 d!$trtbuuve proee!Si.'1.g-

Remote billing $lte11 may 1-en<e rtgions of the ci::!untry by 

ha"Vlng N~ch cabk be:.ade.n.d 208 in ~ reg.ion cl t.-,_e country 

"onnect~d to one ~g:l.onal billing site. The L..'1.formauon from 

t....~e rf,l'@onru bill.!...11g ~UM may then be commuruc:ated on .a J~i:ss 

30 frequent b~:sH~ to ti"le ape:niuons center 202 or " centr$J 
billing !ocation' nu~ n:u~tb.od of dJst..<ib-uted p~e~uing cf 

billing enable$ the c-t.nt:ral bHhng location to ftC~iVt! .fow~r 
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communications and be more efficient. In addition. the 
communication links between L~e cable headencrs net::'\\>"Ork 

controller 214 and regional attes 'Will be of shorter distance 
than eorom1J.ntca:tton .~ to the o~..mttons cente% 202 from 

tbe cable headmds 208. 1'h1s should re~ult 1r1 a cost savt.'l'lgs 

to the system operator. 
Regional atatistical and billing may, however. · be. 

eliminated and all communications from the cable beadend 
~WS may p.rrn::eect to the Central S.BS 1740. !n fact. the 

l o Central SBS 1740 can be collocated with the ope.rations 
center 202 and a.U nmctiona perfi:.u·med at one een.txal 
lo<:ation. If the cable prograxn p.~u.~1g and d~.JJvf•..ry system 

202 1s established tn just one locale. the netw'ork controller 
214 can perfon:n all the statistical and billing procedures. 

15 The terms and descriptions used herein are: set forth 
by w-ay of illustration only and are not meant as limlt .•. ~tlons. 

Those sktlled in the art wHl .recognize that :m:u:nerous 

\.'-arlations are possible ~ith:in the scope of the invention a.*l< 

defined in the foll.o·wtng claims, 
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86 

Tiw (·rnhodimt:nts <lf tht: frrnwni)n in whid:1 m:1 n:du!>he prnperty 

nr rntdk'.ge is daimed •~n:~ d(·fol('d <b fr•J1o,ws: 

L A nwtlrnd for farg~t!ng •Ulvi:~r-tis!ng tn at kast nn~ subsnllH:r~ the 

medrnd C<Citnprhfag tlH' l'tt>ps fif; 

gathl'ring programs watdH.'d dah1: fnnn a suhH:rber~ 

iurnlydng Hie pr-0grnrns v1ak:h~d dM;~ to <kt~n:nhH: the frequt:'.ncy 

of prngrn ms watrh~d b~· the su:h~i::riher; 

c<ir-r~'hlting tlff ~n;~lywd j:ffngrnms w~1Nc.!u~d d:na whli C;};ti":-gorks of 

;n.!vcrtiserncuts~ wherdn ('adt <ldVeHi~Nnrnt cah:g(nJ ind11d1:·s at ki1st >)lll'.' 

adn,rti~tn:H.'nt; 

sd\"tl.ing m1 ~dvt.'rt~semtiH frnm ~!w i::o.rn:h~kd <itherfoillf;; 

cat<:g<)rks~ <md 

trnnsmittlng Oi.t sekcted a(htrHstaH.mt for <foiphiy i() HH' 

.'>ti hM' r itwr. 

2. The mdhnd of daim L ''rlH.~n.<in at kst tHlt' >.1dverliM'nlent within an 

advcrtist~ment categ<:.~ry is a prnnwfo>iL 

J, TfH'. mdlwd <)f dahn l, wherefo a~ kast {ine adverf.i.st'n1en! ,,if.Mn 

~Hl ;u.htrthemeut cattj:\<:.~.ry !<,:;om infomen:i:;)). 

4. Tl:u:.- Wk'tlrnd of daim L fodber tom_p rising dbplaying dHc ~ekt'h'd 

<~d~·{'l'li!i~illN1 t, 

5. The metlwd of d~dm 4, wlwn:-iri rht ;:;ded.ed ;1d'-{'.rt:ba:-n1<'.nt h 

di:sphtyed (B:l :~ display of~~ tdl'Yhhm, 

l), Th£> mdhod i>f dalm I~ wlH~rdn ~mal.y?hig pnigrnms w:HcJH'd dMa 

indudes 1:-mrnfa1g pr<ig:rnms wak!H·d hy thi:- ~obi;nibet· aud. fot·tho:r 

\'Orn.prising >lrr;rngfng tht •:mrnts in al kast <HH' pn1grams wMdH'd 

matdx, 
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~ln;;mgf'd hy a prngram rnJegory :rnd :i nnw slot 'wd w!H'.H'h~ HI~ {'.l)~Hlt°S 

<~rt: ;.irnwged ~,-Hhin Hie time ~kit from higfH'~t HJ k>west. 

9. Jht; nwt!wd of ~:him l, s'·}H'rdB <>decfr~~ the adverthement $Ck~ts 

a p!unt!ity of iid\er(iwmcnts, the p!urnfr!y of advcrtist~menh !wing 

trnn:s1uWed ml :l -"iBglt td{''<bkm diai11w!, M:id further t:i.imprhfrig 

m:~sking undesirHl adri:_'.rtbt'menh QUt of th~'. phu-aHty tJf i!dverHsemc.r!ls. 

l 0, The method of dahn !, w!H.'.rd1:1 S(·kc~ing thi: mhtrti~t'rneiits: 

~ekds a ph.irlliil.y i:if adv~'rtl.~emeots, the p!urn!lty of ~HhtTlh!i.'.Hlt~lltS bdng 

irnnsrniHNi Oil ~1 singk kkvhinu duHHH'.t ;~ de$in•d adn'rfisnnent of thi.' 

plurality nf <Uhtrtbement~ hdng srnJed aud reposhfo!:H'd on :l display. 

>H'(' ;;tnn~d :in ~1 st:t fop, ibe $t!1vi'J'flsem.n1t~ hd»g dhpbyed based on :w 

<ii:tun-t'llN: <if C(!HHH~'rdal hn:ak$ within a p.rngram. 

13, The mtUwd ol tbhn !, whtrdn t'h• pn)grnm!>i vrnkhed tfat1 !:<. 

!~•ci.thered. by .a $N top, HH: set t!)p storing the prqgril!n5 ~Y<HdH'd dat;:t. 
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l 5, The nH'thi:icl of dnJm l \ wh<.'rdn >l. prnu;ssr.ir coupled t.o tlu~ set fop 

n~ct~.h>es the pnlgnnn:s wakhed data :uni aRaJyM'.S the JH«ignuns l'i~ltdwd 

tb(}L 

! 6, Tbt method of d~im l :\ fortbn •:m:nprfaing: 

gf.net'athig sl p<.11Ung request message Hrnt dlrech the S<.'.t t!Jp to 

inrnsrnit a set top stmu11 report that cnnfafos tbe program~ wHtched dil:ta; 

prncess:ing the rN:dved sd mp status t't::pMts to prm'luct' fHiUing 

n;spmi:se d!lia; and swrh:ig HH; polling n·sptrn~a~ ~fata, 

l7. The mdhod tif daim Hi, wberdn processing tht~ n::<:d'\·Nf status 

r1t.p!>th compds~s: 

denwduJ~Hng HH' n;ccln:~d status n:.;rm.ns~ ~JHH.ludng dittmJdu!ated 

set wp dat~i; 

nN1diug ~tt least ui:t<.; !nfori.natimi filed hi HH~ demodu1~kd si:t f(ip 

data, each informatk1n fidd bd11g <ipperided to a set top idendfkadnn 

ui.unbfl' fkld; and 

sorth11;: ead1 h1fonnuthrn fidd by sd £t)p id.entification tu.imber. 

Ht The mdbtHi tif da!m 17, fl.n-tber etHniu-Mug updating tht'. 

programs w;1td1ed tfot<l bawd Ml th(; prn~e$~td st::.ttus r1C'pnrts, 

19. Thi~ tm'thod of ds,im ! 5, wherein tl:H· s1C·t top tr«Wsmlt§ a wt t<Jp 

$!:Mus rep<.n-t !h<i~ t~or11alt1s th~ pn.ig.:rnms V<'akbed ~fat~1 to tbe prm,x;%of" 

IHh°lg H .PHH.lom <K'\:('S§ mNhott 

20, The fndho<l vf dail'n l9~ -..,.·herehi the nrnd{}m ;:iicce~s mdlwd 

fortber rnmpr§ses a CD,'\JAJCD protN:oL 

lL The method i:d dalm 1:5, •sfa.0-,ndn the set top trnnt<rnits a st't top 

:!ih~tu:!l rewid drnf. t:m1faln:!i tht~ pn~grnms watdit;d d>lhi t~.i ~lH• pn:iN.'S!Wf' 

usirig a standard teltpbone mu:, 
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22, Thi:- methnd uf dahn L further rn:mprising: 

gathering d~irn:igraphk tbitl H'.btl>d fo di{~ subscribers~ and 

etaTefa!ing the dl.~im;;.:rnphk dHrn with Hw eategi:irh.·~ of 

1.3, The mdhod of daifn 21, ·wherein gaUlt'.ring thi~ dcmogrnphic i:bt.a 

C()!HJH·bes l.me nf H'ntfa1g qtH'.stimH~airc,>1 to the s~1hscrib~'rs, teceh'iug 

d<~rnngrnr;hic i:bta vfo the s1~t fop and gathedng demngrnphk dat~i from 

third p;u"ties. 

24. Tlw method of <:'latrn 12, wh~~tein gaH1ed11g s.kmq~rnphie data 

eomprhes genernting a ~iim!hlkd i:h:-m{igraphic prnfi!i;~ of tlH~ subscribers 

hy ci:impadng nH~ prognurrn w~'ttcbed i:.bta of the substrihers ti) a sampk 

vkvn~r pntflk, Hw i.rn.rnpk vkwN· prnfifo NHl.~trncted h'3~a:-d on 

dNmigrnphic ifota re('dved frnm >l sfati.<SkH!!} sh~nifkaiH sampk !A 

>;nbH'rlben<. 

25, Tht'. nietlrnrl of dahn L '·~·herdti a di>;ph1y d.bph1ys a m~nu t)f the 

:sd~ded <~dn~rhsemenh< from ~Yhkh a ~ub1H:ribt~i· ~'!:woses an 

~dvertlsernt'.nt. fo watd1. 

26, A. ~y~t.on for t.Hrgding ~!dH.'.~·tbiug to at fo<i:st zmt: :rnbstrHwr 

C!)mprhlng: 

a mu.n1~ for gathi:-dug pnign1ms •Y;HdH:d duh~ frnm a 11uhsi:rlht:r; 

a pnwi:~snr, !)!JN';)h!y nmi:uc•ctt>d to the i;:~Hht~rin~~ me;'lns. 

cMnprising a nu-au~ for »:n;:ilp:ing gaHH'rtd prngrams w<>td1Nl dab: f(~ 

tfoknliine Hie frfqm;.ncy <;f prnip-.uos W;:.{h:ht'.d by th;:- rnbsc:riher; 

a im~am for ~:orrdaHng Hu~ nn;.~Jp:ed p~rn~nHm; wafd.wd dafH ·with 

takgnrks of :u:h·trthianerns, wh(Tdii i:-a<::b a<h'f.'.rtheme.nt tah:·goi'~ 

int.!Ud.l~S at kast <.HH.'. .:u:heHiM•nwnt~ um! 

a means for sdttHng Ml >ldve:rtisniwnt frum tht ('.nrrdated 
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atheriising rniegnrk:'i; :rnd 

~1 tnrnsmltH.~r. ·wherdn the H:krtt·d m:h'.erfr•;erneut b tnwsmittetL 

27, The ~}SH'nl nf daim 16, whs~.rnin M Jr.~ist i>ni:- <Hlv~·nh.:enwnt within 

lW ~Hh'l<rthttnli.'Ut t:Mt•g:Qry i~ HJ! infom!i'n.:i;JL 

:zs. Th(~ !;yskrn of ('h1irn 26, wfwrdti .;d h:ast one ~dv»rtfocmeni within 

an advertbemeut c>i.legory b a pnnnmion, 

29, Th!i' ~y~tem (Jf ebim ·1&. wht•rdn the S}Sh'm b located. <Ii a t<ibk 

he:ldend, 

JO, The "Y"!.em of daim 16, wherda the §ystem is bt;W:-d >ft an 

<:.q:H.~r.:ith.ms tenh:L 

3 L Thtc system of dah"n hi~ -.'°·h~·rdn OH'. g.;~thN'fog mf·ans gMht'rs 

prognWiS ~YakhNf i:bta fr<:!rH <l p!ur;:ifay uf :iMtJS(TitH·rs, wberdJI tht'. 

prntt'SSM pro<'e:'ise:'i th~ prngrnms v~mdwd data g;1th~n~d from a phn-afity 

nf sub~tdhets< m-1d 

wbt~tdn thi: tr.imsmi\tter nan.,;ntits the sdected athtr!lse.mnHs. to 

th( p!uqtity nf sub&t"dhers. 

32, The systNn of d;'lim 26, \~!u-n:'itl HH' pn.11:-e11sor furnu·r rnrnprh<*'s: 

a mi>n:wry. OjH'rHbly ;~o.nnN'ted fo the n:·tdw·r, ''be:rdn th<" 

n:.H.'.l"HM)" 1;l<.!ff!\ vid(~!) corn'§fH.mding ~o Hie '$deth'd adv<'rtisemei:rt 

JJ. TlH~ &y&ten1 M dafrn 26, fl.ntln'r C(unprhlttg <I diiipfoy, ~-~hen:.'hJ thi~ 

lrnmmtHktl <H.htrdii('rl:li.~nt h dispbyed, 

.34. The system <~f da.im 3), Hhen'in tllt- dii>.pby di~pbys ~l m{'!HJ M t!H' 

sdeNed arhertlq:mNits from \~hidi HH~ suhstriher dHHH>ts ~Hl 

ad~•frLb~·nknt hi wakh, 
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35, The system of dHirn 3;\ fortlH~r comprising: 

n n:eeher, ~pe.rnbly tomweted to frt(· dbpby, wht.,rdJ1 Htt.> r·e<'.eh.·i~f 

rel'dves tde~·i1<fou :>fgnah;, 

36, ·rhe s:vstem Df chiim :n, whendn tlw proce!'<sor i~ ~l net'<\Mk 

<-onh'dler ;md the dl~pfay b a set fop knnini~:! np('nd:ity ~'mHH,d·td 1(i ;~ 

H'k\:hion, 

iwkcted iH:h.·ntisemenh 1Hl a tdevhloii ~'!HHHWI, aud Un: Sl'l H*P !enniirn.l is 

i:'apabk i:if drnngh1g teln+.:.iDn dnuuid;o;, 

38, Thf ;;;~·c>tem (lf chdm 36, '"'·hndn Hw sderUng means sekch a 

p!tirnlity of advertisemerds, mid tht: tnm;mlttt>r tr.an.'\mits Hw >;t:.kcted 

;ld\·tnhl'mel.lts on :.t singk tdi~vbhm drnirn.d~ and Hie M}t top knn!nal is 

rnpabk of masking undtsfrz~d vids:n, 

3\\ Tfw sy1HNn of dailn 3!), wherdn the S{ckding me;rns H~kct» a 

phmi!ity of iHheHist'rtH;nts. ia~d the tnrnsmitter trnnsmil'> tlH• wkcted 

>1dvertbHIHol!ts rm a slngk'. t~kyisk•n <-:hannd, and the !'N top ferrnLirn1 

scak~ and rq:HJsinons vhko., 

•Ht The sy5tem of tfajm 26, ~lhl.'h'iri Hie me~m"i. for ;urnlydng tnunts 

thi.' prngr;im!l ~~att·hN! ch\t;i tn d·dl'nnhn Hie fn'.quem:y of p:rngrnm~ 

wakhed b.v HH'. ~tshiil.'t"ibt>n< fo tH' t;oirg!d~'d, and wherdn tiH' ~yn1rnN ~1n'. 

;~rrnnged in ai k«~~t <:.Wt' proi:;rnrris watdied imi:trh:, 

anari-"'~z·d hy progrnm categ<:iry Hnd Hmc s!ot and tnl' l1nalyi:ing mfaos 

l'(1mpriH'S: 

n rnNHl'> for r~'adfrig ihe prl)gnnm: 1 .. atdwd matrh: 1wd 
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a nwirns for sorHtig i:l:w prngr;'§:ms '\ntdlt'd Nmnts 'Wilhfo '~ tim(' 

slM from highest t(< lnwe<>t 

42, Tht'. s~s:km <lf ehllm 26, wtH~reht the pnieessnr _polls the M~t !'<lp 

l"ermloab to monifor Ou: current prngrnm ~H~fog \\'atdH'a by tbe 

!lubscdber for thl'. occurn'.f:H'e <Jf t:i:.HM'.n€N".b! brt:'aks, furdH'r ctimprhdog: 

a nwai:is for pCiHhi~~ the sd top t~'rmim1!s; aad 

wherein the tnrnsmitter trnnHnits the sdeded adverti§{'rtHcnts hi 

rcJ.q>om;c t~~ the ottl$rr<:nc1~ 1:if cnmmen~fai hr<.'llks dd~~:rrnitied hy Hu.~ 

rmmng me:lM, 

-KL The system of d1:1im 26, wherein the .means H.H' gathering 1;in:igrnm$ 

watrlH~d d<H~~ is a sd tnp termhrnl rnrnpdslog tllNlil'.lr} \\"hl'n:~in p.rngnum 

,,,.·aN:·hed <l.ata is shwNl; m:u:l 

th<~ i:.wocessor furth-er comprhes a n-:1e1ws for H'cdvfog HH~ .Hun'.d 

pr<..~grams w~khed data from t!:lc set top t{~rnihuL 

4·~- The syskm of daim 43~ "ii\·la'.rdn: tbt proctssor rmlh Hu~ set lop 

rcn1~imil mi.d wherdn the rctddng mc;rns !Tt:dvt'.S status rq:ioras ;:;~mt by 

the sN inp te.rmhrnl :rnd the n~tdving mea:n:) further cnmprlse5: 

;:i mcims frir stodllg OH~ prn~nims wMdwd ~fat;~; 

a mc~ms for geu-etatfog a polliu(? request mt:ssage that dfrects the 

~d top tennin11! fo hi itfa~c tnrnsmis.sfon of :"Sd top ti:~'mina! swtus r·q:.mrb 

rnn tainfog prngrnm!I. 'Wa.tchni !nfonnatkm; 

~ means for report lW~1i:essfog, ''l<'h{~rdu Hw re\:dve-d sd t<}p 

krmirrnJ .statul:< rq:rnrts an:' pnite"-.si:-d to pn><lBN' f~{;Ufog n'Sp{>flH! <hta; 

;md 

45. The syst~·m of dahn 44, ·wherdll the Jl)e;:ins. for n•i:.mrt pn:icessfog 

compr-hes: 

a means for tkmnduim~ng the n.'N~ived ;:;et top t€Lmiti<l! status 
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n.c'po.rt§, wben·hy dnnoduhitt.~d sl't top dma is pn)dm:ed; 

a nwirns for lTading at kast one fnJornrntfon fit'ld in the 

1:kmmfolated sd top dw!a, whi;·rdn t'm:h informafo::m fidd h 11ppt,mkd fo a 

set H.ip H•rmin;$! idnHffic~lliirn twmher- fk!d; 

~i m£-~rn~ for iwr!ing e~ich infnrmalbn field In the rN'eh1'd S('t tnp 

termlm:d status rnporh by M:i top ttrmina.! idrnH!kaHon rrnnibn: <rnd 

;~ kmpor;n-y nwnwt'Y me;ui-;;, wh>\'n~·i~ t!H' Slffled lufonnathrn fldds 

for i:adl sd top H.'n:nimll fa acci:n:nufattd, and wherein thf: au:umtdated 

snt'ti'd iBfon1wiitH1 fk!ds prw:hH'i' th1' pol!ing respm1w d;~f:1., 

46, The S}s!em. of dailn 45, further ~ompr.ishig a nwans fr•> updaih1g 

tfH., prngr;nn-. ,,.~1td1Nl rbta in tht stodng mean§ v>itb th~: pon!ng tTsponw 

tfota. 

47, The :-;ystem t}f ~'bim. :1Ji, fortiH~r ~umpdshtg: 

~1 n:H:an~ fnr g;itlH'dng d('mognipbk data frorn irnbscdbns to ht' 

targft(·d; ;rnd 

\\herdn the me».os for corrdatiug ~\!so !.'(HTt>Ll.h's thf' dtmogniphk 

cbt;1 with HJt'. (akgoriel> of athedh\'.mcnts", 

4~L TtH' i;y~km of daim 47, w!wn~in ther·i; hi a grm.ip of nib1'>n:·il:i(·r~ 

Hrnt forms a st~Hlstlrnl!y siJ~nifkHnt mimher of subscrHwrs, and the me::i:m 

for gathedrig demogr:lp!:lk dMi~ uses l:mlh gMtH'H'.d. denwgn1phk data 

~ml ~imuhH.Nl di•nwgrn1}hk prnm~·;;; <~s th(o d.1'mngn1phk data <illd OH'. 

trk:rns for g:i!hering di.-nrngrn.phk data further Nlcmprh(~S.~ 

a tHi'.;urn for g;:itlli:-ring derm}gn~phk dat;.:1 from the <;i:Mh>tlraHy 

.'>ignlfkmtl gr(~l.!p of sui)scrihN'S~ and 

~i nw;ui.s fnr gf:nerathlg ii simutatcd dt'mogrnphk prnHk .of fht': 

rnhscrihN'~ UJ he sim:uh!N:d h.y r<nnpar!ng dH~ prngr;>ms watdH:d data of 

t!H' rnbstdbt-rs to he simuhHt~d wii.h tlw g.Mhtn:d dt:nwgraphk dab and 

Hite prognnns \\·a1d.wd dat<l of HH' slathtlcally signifo.:_ant grnup of 

~iib~1.'rihen>, 
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94 

41( A system for targeting .ildvntbing GJmpdsing: 

a nwans for g~Hht't°iog progrnms ·watdwd data fr-om sob~erHH?n. H.> 

he bn-gdf'd; 

:1 prm'l"%~H' \:nmpd:s:in~~: 

a means frff rntrnting dH'. gatlwn'd pn:>gr.ams w:atdwd dahl fo 

ddosnin.:- fht' fn'qiieucy nf f!!'ognnn,;; V>'lHdH~d hy Hie suhserihR:n> ((> be 

t~ngd:ed, v•·hi;,·ndlj HH: _pnigrnn1s watched co:inHs ~m~ ::11~r;n1ged in at k~t~t 

mit pn:ignnns w~itthed n:rnu-h: hj· progrnm c;:1tt>g<11·y and !inH~ ~lot; and 

a me:li:ts for tre<'lting sobstdbn· gnHip iufm,rnatlon i.ndkatlng a 

gr<.nip assii;:rum:nt for t,'ath suhscrfocr to be hH'.'gdtxl hy rnrrdatfr1g tl:11:: 

prngrnms ~vali;hed counts with the i:-a!egorks i:~f adv('nis'l'nH:nts, wherein 

('.<Wb :ldn~rtbnnerit t:<iteg<iry lndw:k>,; mh'l'.nisen:H:nts andh1bk for 

ti&rgetiug tn the sN top tennh:i a!~~ 

a tr~ibmHki\ wtiadu thi:- ~uhsn-Ria gnnip infornrntfoa b 

tnrnsniitted fo the rnb~i:-dber's sd h:>p 11:.~rmiuui in a rnmrnf information 

MtTMn Hrnt instnicH the §H top H:rm.imi.! In sdecHng tar;~ekd 

:nlYi:-r·themt'ub for dbpf.ily dur~ng vkwing of prngrams: ~rnd 

a !>d top knnin~ll cap<3hlf of s~'kcting target~'d adve:rfo;('.tnents for 

dispby. 

50. Th~~ !<ystun 1Jf chim 49, wherein the pro.:esw1' g cl ndwork 

cnntn.illi:-r. 

SL A nt'tw(irk nrntrnUer f'ln· i:ue in a cabk tek,·hhm 1wugrmn ddivery 

$)'$km for iargetfog <Hfrffthh1g, the n&-tv~·ork ~'ontnilkr C(•mp1·h;ing: 

a nw;ms for g:o1tbtdng pn.if~.n1m~ watdH:d data fnim set top 

terrnimds; 

~ mtam for t>todng tlH· gMhet·ed prngnun§ watdH'd data; 

a ltk<rn!i f•Jr ai:-ces~ing Hie s:hHt-d µrngrams \\~Hthed data; 

~l me~ms fnt· cnunfoig ttH'. :H'ttssed pr<igrnms watdwd data to 

dekrmine tht'. fN'q~H~ni:y of µrngnn:n~ ,.,.::itdit:d by t.bc set H•p termltrnls, 
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when:in the pn)gnim;;; l'<'atdH'd 'xmrits are arrangt<l in :H fe<1st oiH: 

f~rngn1ms ·watcb<~d matrix by pt<~gram <'.<'ttegwy HtHi tfrne skit; 

a nH}irns for ereatfog sd t{>p terrnh:w! group h1fora:rnf.k~n indkMing 

a group asi>~g1HtH~nt fo:r ~~~ch st-1 top tern:iiiHl! by <'Orn::!ath1g the programs 

W<ltdiN~ eMrnts with tbc cMcgiJrit'S of advertisements, whHdll ellch 

advertisement c~tegtrry ludndes ;H kast (li:l~ ;:1di·et·ti.sernent; <Hld 

a !nimnnHkr. v•·~wr'dn Hu~ transmiw::r trnm•mHs the set ti)p· 

krmhrnl group i11formatiw1 to Hw wt top termfoah; tJl a C<mtrol 

ir1fnrm;Hhm ~tN'.iHn tbat fo§trtid§ the ;;.et tnp krrnirrnb In wlecting 

Hthertisenwnts. for dlsphl:r during l·iewing of prngnum;, 

52. Thi:- neHw>rk cnntr<Jlkr i:~f daln:-i 51, w1H'rdn the stored prngrams 

~'n~t:d1cd cl'1!ta fs sh~n~d hi <~ ndwo~·k nmtro! diuaha~e. 

5.:L A mcHwd nf targeting ;advt:-rti~t~.menh l:.'.OH1.prhing the st~p'> of: 

g2.therfog prngrams W<lkhtd tlMa from a suhwdb~~r; 

;umlytiiig gathered prngrnms w.aH:hed data to determh:it tiH' 

freqtH'[icy of programs watchd by the suhsc:riher; 

corn~fating dH~ anrdyztd prngnnn:) ·watched d:na whh a eateg1:1ry of 

adVl~nhemenHi, '1-rht:re fadi adverti:wmetit category identifk.s at least one 

;i.dverti:H;meflt; inul 

S(•k:ding au ad\'{;rtiK!:'metit fnm1 sin adved:i!->enu'n{ nl~q;ory basNi 

<H1 pi'ognHn~ \>tiiHchtd tfata, 

54, Ttt~ m.eltu:.id nf daini SJ, forUN.;r i:omprising the step of "t-0riug tl:ll' 

adV<'.rth.a:m~nf ldnitifk:d by Hw iu::h{•nhh~g !C~impafl;y, 

55. The method of d~im 53, wherdn ~l£ !('.a~! mH; :Hh(;rtisetm.'.nt witbhi 

i!m adH~rHs~'rtH'llt n~t~gnry is a prnmntkm, 

Sti, T~H~ method (If' dahn. 5,\ \t'lwrehi <it kn?iit one ~dvutis{~mtnf whhin 

an adn:rth~ment c~itegMy b an .lnfrnnen:laL 
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57, The nwHrnd of da.im 53, forth£•r cnmptMng dt(~ steps of: 

recdving sev(~rn! duurnels of ~-i<lV(TtlsenH.~nts by brn~H.k~s!, \~?lierdu 

e:.~t::b durnnd correspom:b to irn adH•rHsement e:Hegory ~wd eadl 

~dverl"is(':ment c~.t~g~)*"Y id!:'.':ntmes: at. It'll.st {me :uiv~rffairn:iNH; 

wt.H~t't'.hl tbt sekchxl ;~dvertfaemetit h wHbin <'! ('.lrniwd; and 

,.·witching to the d1£1nnd i'.{HHai:nhig the selected ad\·ertb:cment 

S8, Tl.le metf:wd of efoim 57~ wben~fo the swHdiing is tninsparent tti 

Hrn vkwet'. 

59, An ::rpparntus for targeting advert.hing to £1. suhscrib<.~r~ the 

appar~lus contprhing: 

llH.'>UlS for Wltht~t·fog })!'{~grams 'W<ltd:H'.O i:hlb frum a lHJbsc)·ibtr~ 

me~ris, npern.hly tmrnetted ~o the gat:hering nitans. for an.:ilyzhig 

Hie prngrnms watched dahi; 

mt'~rn'ie, for condllting tile mrn!y:ud progrn.rm watched data wini 

h:tfornution im ~u:iverth.flm:1:H;;, vdH~rdn the ·infr.srnw.tfoti nn 

<:)dvNfoenwitts h:INHffks M k~st zuH'. ~idvi'.:rthemi:'nt; ::md 

n:wans for iwfo.::ting ~m ndH~rHsemt;nt based nn Hl{'. rorrdMiM:1, 

fi(L Th~ i~pp;~rafo" of dakn 59, wlwndn tile infonn;.1tkm on 

advd·tisem(~nt'i identifies an infomt'rdaL 

til, The apparntus of d~im 59~ 'wherdt1 Hw hithnn;~fr!m m~ 

<~d~edhnueti H iclentifks ~~ prntni)tims. 

is:!, 'The iippan.Hw~ ,yf dailn 59, wtH:rdn tiH'. •~pp:l!ratu"- Js i~ set top 

termhrnL 

63. Thi: apparatus of daim 6:!; ftnt.h~r ti:•mprisin~~ a retdver, '">'ht~rdn 

fhe r~eeiver receives tekvhkm si~irnls. 
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M. Thi:- apparntu.s of tbi.m 63, forth er Nlmprbin~: 

a nH:rnory, •~·iH:n~h! the mcn:rnry iikH'(·~ '·idN) c<irn:spirnihng lo tfH: 

~ekcted ad.vt~rtis(mtnt.; mat 

~~ht'rdti thr reteh·('r· ;ilrn rt'l:rin:s !ns<'.rt d:iret!tlr-i<:i> •Ybkh hu>tn.iN 

t.hr srt tt)p term!nai w ini>en t~H'. z'orrt.spondJui~ vidNi, 

65.. The '1pimnihis nf daim 63, wherein th(> rrcdn:-r .rtX'.e:!vt.·s iwvernl 

dt:nrnds i)f advertiH.'mt.·nts, mid HH.' '1ppiu .. arns furthi:-r ('.Ompdsi:-s: 

wr~mi> for .sekd!ng :i th;:u:mel 1)f advertbe.n1f'nts; 

mtanii frir swkchhlg w t.bi:· ~dt~:kd dnmrid; <rnd 

a dhpb.y, wherdn Hie switching of drnmuds h tr.:w:;;p,n-ent to OH'. 

66, Tfo: app~rutus M daim 59, fm·ther· tompd>5iniF 

1m·~rn~, HfH'rnbly· Cf>mH:cted H.> the t'fHTdatlng nwims, fnr stndng 

thl'.· iufonni:i'tkrn rm advt.•rfo:emenh. 

67, The §J.ppanl!tis of dairn 66, wherein HH~ sttw!ng mf;ms st.on's vkh:n 

{'.>HT~:>po.udiug to Hw !>rfodt>d ad~·ert!s<.:ment, 

68, Thi: upp<.1rMus of d~lm 59. ~~·bm;ei1~ !hi: gath~~ring n:sNWs, 

;urnly.r.ing im;;ans, :rnd Nn-n::hting means an; foi:akd at ;m (ijJ('r<.'!tfom, 

t:tlllt.T, and wh<:rdn tilt s>t'kcHug m~<ms h i~H';.1fed m'. a tabfo lu~adt'mL 

69, Th<~ llpp~1rntus ;~f dalm 68, ~vhen:·fo the corn:fathig n"Jcf'an<> 

~~trH.'ratts ;m output furthfi·' c-ompris:hig: 

;:i tnrnsrrtiUe~\ i:1pq·:.:1b!y ·emrnN~kd. to tht ~nrrichHing nH:au§, 

wlwn·bi the tnrnrn:tittt'r transmit~ the output; 

•l .rt'<'<ch er, n-pt'rnhly c-<mnt'f'!:~d to di<.' :;;df'ctfog UH'.<Ws, when:in the 

n:n:her rn:d\-(:~ the output: aud 
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a menwry. opt~rah!y rnniu~cti:d to HH~ sekcdng !n{'.ans, \vhere.in tile 

memory 'iiton·s vhfr{~ of Hie .,-d~~ded ad\ ei:tis(·.ment, 

70, A. rndhod of t.wgdiog: prng.nun.<; etm1prhhig the sti:ps nf:: 

ptherlt1i; prng.HHll!i ~"<ikbed thita from i1 sUh$tdbo·; 

>lm1lyzing tht gathtrtd programs ~rnidH:d d>it<~ Hi dttern:ilmc 

dew in~; h~~hits of the suhsedher; 

~torfog ;;it least om: prOW'<Hn ~kir sdecthm ;~ta n·nwte hH:"atkrn; 

sdi:'ttlng <1( fo»;<t <HH'. program b»sNi Ml the <rn<ll:vzfd data; ;rnd 

tran1;niitfo.1g ;~i ka<;t 011<:~ sdtttl'd prngnun from tht rtn:B:lt\' 

loeHim< tn HH' suhst:ribcr, 

71, A cable ht'atknd fm: rnrgeti.ug prngr~ms tomprhing: 

mi:an<; for g~iUHcring pn'.>grams ~· atthed daf.>l from a subs<:ribu~ 

llH'<Wic<, upenib!y roum~rtN:i tn the g<,HH,rhlg mem_i<;, frff •~na!yzhig 

tlH~ gathered prngnnns \:s·atdu:~d data tt; tkkrmliw vicvdng habits nf the 

subsrdher; 

means for wh:cHng a prngnnn hn§ed 1'.>n th<' :urniyzt>d data; and 

ntenm, op{:r1~b!y ro:rnH:rkd fo the sr!ediug meam, f<n:- sti;.riug: 

pr<if;nims, wfH·n:iu t~w seledtd prngrnm .h storNL 

7Z, Tht' .apparatus of rhtim >,?I, fru-thi'r <:omprb:iti~;: 

me;m,:;, <lpuably cmmeckd w the sdN:ting me~ns, for dhphlyln~~ 

the w!i:"eted prngrnm to the suhso·ihn, 

73, An ~!NHir<Htt<, for iargding •idw, wh~~rdn d~ita ;n1 programs 

w;~tclit:d is used tn d<:Unnim:- a suhscrHw:r's prd"cri;,1HX\ c-mr1pdsir1g~ 

mNlH'> for gatht'ring prngrams watd1ed ifata frmr1 a ~~tibss~rih;r: 

mtans, openibiy romH,.dt'.d 1« tht gatlH~dni~ mi?au~, !(;r ana!y;-:ii.11~ 

the gatlwr<::'d pu.1grnm~ w~Hdwd dMn itl deH;ro1in1:~ a subscriber's 

µrdereiH:t: 

mean'\. for wktting \ilkn l:nHed zm the an:~!yzed data; 
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a !H{cl"'irnr~·, i}p~nthly Nlffiit'tkd t.o tbe H:ketinn nw>rnl'l, whei·dn 

video h st1m:.'.d~ :rnd 

meam. opernMy t:ntHH?('h:d to tile niemory ftH' tnm<;.miHlng th• 

sckttl'd vhh:i:1 lo lhc ::.uhsl.":ribcr, 

7,t TlH' apfHff}~fijS of cbim 73, w!wrdn th<.• '<ideo is rck~faion 

pnii::ramming, 

76. A mt'thmi fhr targNitig ~~dH·rtbing using suh~wribtr biforn:rn.!hm, 

t:<imprising: 

gMh<.-rlng prngrnms watrh<.:d dat<i from~~ subsrrlber·; 

iurn!y;dug the przigra.im '-'Hl.t~~btd dMa to d.Ntrmin£· j_i fh·qiH:1H:y <J.f 

progr;i ms watdH.~d by !be <;.uhsi:-rihi:-~·• 

corrdatlng the i;Hrnlyzed prngrnm<;. wakbed t!nvi nHb c.:Htgorfrs nf 

~idvt•rtiseirn,·nh, whf.'n~hl ~'i'Jdl 11dverH'>~'nwm ratt'~ol'}· fai.:h.uks at kast mw 

advertisenH:nt; 

si::ku!ng ;) fo·q mhertist'mnlt MHI a M:cond ~1dH~rtiwWNlt frnm 

th~': t:orrdafod .~tdVN'thhtg cal:egorit~s; 

tnrnsmittilig Ult.- first a~:hutb~'OH~nt fht zHl>ph1y h~ ll first 

suh~nihitt· ;HHI th~~ ~N:ond ad\'('di.~<i::'nH;nt f{)r display w ~ <;.('cond 

rnhscrlhtr; imd 

gMhk'dng ;uh·t:disenH'nls w~1td1f:d dahl from die· firs! and fa;~ 

:stnintl ~rnhstribtr~, 

77. Th(' mdhod ~}f daim 76, wherein the prof~rnm~ .,.,~H<::lwd dat<l 

C<imprisi:-!<; 

prognnm a viem:r pun~ha!'N1 and datf/thne of purchas{'; 

drnnm.'.!S the- sul~~crih~·r siewed aud length of vi(·wing; and 

dkk sin~~m. daw n~nrd~:d during vh:wing by !he :subscribn, 

MSLV~lNV 002602 

Unified Patents 
Exhibit 1002 

Page 843 of 2584



Intl 

78, The method nf d~ihn 76, wherdr1 gadiedn~: :~du.~rtisn:m~nts 

\~·~rt.::Jw<l rfafa n1mprls1?8. g<ithi:·dug chmrnd sdetf('d d~it.a during progn:un 

hri;ab, 

7'~- The metlH;d nf t!aim '16, w~H.'.rdn am1!yr.ing 01<: pnlgrnms "i'Yatl'hcd 

darn furth~r c1)mpd~·es: 

de~umi.ning how many ~uhscrit.H:n. watdwd a par-tkuh1r pn:igr~im; 

deH'rmlnin~ a targeting group tn ~!>sl~n fhe !»ubsaih~~r to; 

t.k!ennh!ng peak vk,~·fog fom's for di!:frrnlt prngrnm c.ak~odcs; 

8l\ TlH' nH·Hwd f>f daim 76, \'~·!u:~rdn at: least nm· ~dvrrth:t:'m~:nt within: 

an adverti}wment cMegi:iry is n f~nrn:wtio.11-

81, Thr mtthod of d~im 76, ''hendn a~ k;:tst (HH? ;l.d-. i:-rt!~e.ment whnin 

an advertist.~ment <.'.<l!q~ory i!> an infonH.'n:hll. 

8.1. The method nf daim 76~ wlwrdo •l!Hiip~fog program.s watth'.d 

tfat:~ fru::-lude§ Nnmting progn~:ms wal:dH.:d by Hie fin~ and th~ S{'t'<li:i<I 

snb§;:-riher >liHl further comprhin:g arnrn~;ing Hie count$ in at fo;:1st nm'. 

prognwv; wi~klrnd m~Jt'ii:. 

8J, TlH' m{:l:!rnd or daim R2, whi~nJn Hse prngr.-ms:; \'<lh:-htd roatrb: h 

arnmgc:d by a program uiteg-o:ffy ~md ;i fom:.: slot ;:a1d ">YlH'n~in tht cnHnts 

>U'('. :nn~11g;('d within tht' font.< ~fol fr<Hn idgJw$f to fowesL 

iH, The im~tbod nf <.:!aim 76. \">'lH'rd"' t!:H' h'kyj~fou t~rmirwl a1rnly1:es 

the prngr;rnis V\'atdwd dMa, 
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W1 

gen<i.~ratin~) a po!!ing rcq uest nH'Ssagt that directs tht.'. tdt:vhion 

tennh:rn.l to transmit a teJrs:hdon krmhl<~l ~-.wJu,, rqmrt Hrnt rnnhtins th(; 

prngr~rns '>'l:<itdied data and. tht• ;.~fh·trtisemenb w~!ti:-hcd i:hifa.; 

proci:ssing the n,.:d..,·i:d tekrhjt>tl termil:rnl shitus rtptwts w 

proldm:e fH.llHng .n''>pouse dnta; ~md 

sti.lring the pnllln!;: rt.'spnnM' d;:i.ta, 

86. The method of dahn 85; wlH'r('.irl p:rnetssing tht ren·hed tdevhion 

t.:>nniwd st;:i.tm~ rnpni-ts eM-nprlses: 

dntwduhttlug HH; rN'(;JY!'.'d srn.ttis rq1orts. prududng i:krmH.lufoH;d 

ldevishm kr.mlirnl ifat<~; 

reading ;~i kiH{ um• information fkkl in dH' demodnfatNi tdevhiun 

formiaal rbta, ('.adi infnrm1ttkm fidd bdng ;~ppuidi:d tn a tfkvision 

ta.mina! kkntifkati!m numbo- Odd~ and 

sorting each infrirmati(m fieM hy kkviskm H'rmiuaI idrn tifa:aHou 

tlli!i:lbN, 

87, 1 iH' nH.~thod iJf s::iaim 85, further comprising updMing the 

prngrnm~ H;:1trhcd dat>l based N1 Ult~ pnwtsM:d tdn'i<dun t\,rmhial sh1tml, 

H'j:Wfb, 

8K The mdhod of d~1im 85. fu:rtlwr ~ompr!sing: 

gaHHcrhig demngn~phk dim~ rd;:it.ed h> tbt' rnbstribtrs; and 

1:nrrdatlng Hie demugniphk dMa v1·ith thl' caH'gnrk~ nf 

adH'rtbwn:wms" 

89, The 11H~t.!wd of daim 88; v'<hesein ~;atbnJng the demogr'1.phk dat>':I 

~:umprist.'.S ont~ <i.r nHwt <}f H'!H.Hng quci;Hoiurn!n'$ h> tl:H'. ~rnb~a.'t·iher, 

rN'.dving dt'Uwgraphic dat;~ \fa thf u~kvisjnn H:rmitwl and gat!wrin~~ 

d1'm<:;gn1phk <lat.a from third p•1rdes .. 
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90.. TtH~ nicth•)d n!' d:ihn 89, whi"'rdn gatht<ring denrngrl.l.phk d<~!a 

from third parties {'.Hmprhi.' deH;rm.lnh:ll;: ,\n'ft of D~rn-iin<HH li:.iflm:nc~· 

{ADl) ~md ~l.r('a cod(~ + 4 d;;1fa. 

1.i L fht' method nf daim 89~ wfi,':'rdn gatht<dng di: nwgrnph k data 

compriH~s generating ~t ><imufat{'d i:k~1wgn1phk prnfik of tiH' iiiubscdlwrs 

h~· iximparbg the prngrnms w;;itdwd <hi.ta nf tl:.H' iwbscrilwrs w ~1 ~am.pk 

';leW('r prnfik. the sarnpk viewer profi.fo cnn~triH:tt'd b~rn<;d on 

demngraphk dahi n'cdved fn:rm l.I: stati!<tkaUy signifkant s;;impk of 

~ubscrlhi:-rn, 

92, Tht~ meHrnd of daini 89, wher-dn the td~·visin11 ti:-rmhia! proviik<.< 

Hie kk\}sinn t~:rmhwJ status report ming a rnnifom actt:~s mdhod am:i 

forHH•r fodndfr!g using ;i roHhioil i:ktcrHnuit1}!!bhm avohhmn' pnHoroL 

~n. Tilt mttl:wd of daim 85, wherdn tiH' tdevi!<iHn frnnLna! tL:msmih 

~l tdt'vi~ion tumiual 'it<~tus report that ttHll<i!ns rh.e prognum w;Hdu:d 

data tmd the ~Hh:ffti~emtnts 'W<~tdH·d dkifo to kl remnt<~ <-ik using ~i 

Handilrd tdeplHHH' lint:. 

94. Tht'. method of da.im 93, wherein ttH' rtninti.- site l<i ~ ('.able 

ti::kdskm ht::f.s:knd. 

~i5. Thr rm:tlwd of d~1im 93, wherdu th<.' remnh: ,:.ik is a hr<~Hka,:.t 

kkv.isinn Op('r<ttlon~ N'.l'Her. 

96. Th<.· n-Kfhud of cfoim 76, when~in thi: nwthod frir t:nw'h:-d 

<1<.h'(•fthlng ls performed ~it one nf ~ n.athnuJ and ~'t rngi.oirn! {$JH:ra:Hon~ 

center. 

97, Thi:- methnd nf daim 76~ \.'<herein th!:' nitt!wd fhr hirgdi'd 

~ids·~,rthiug h fi~'rfonn~d at ~ cahk b(·aden<:I ~ih.'., 
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98, The mHhod of duhn 76; \\·herdn tht' method for faq~ded 

a!:het·thin~~ is pt'rfornw<l ~1 :~ t'l"irwk $itl~ that hmetimss :i~ ~rn oiw:rathm1i 

i:enkr and a rnhk hrndend site, 

99, The ml:Hwd (if d~lm 76, \~htrdn the :rnbsl:'r~ber t!<i ;;1"'s.igned t{; a 

group ha~t-:d GH tht ana!}i.Hi prngrnms w~itchx-d data mid !ht

~ith't'.rtbemt'Hi'> wmdied data, 

mo. The metlrnd of daim 9!\ further comprising: 

p.ro~-klfo.g a pl!traiity nf ~id.,·enbe.ments at a tek~·isfou termhrnl 

uwd by the Htb<.:trlbt'.f fm· vie·wirig prognnm, du~ plurality nf 

atherthtmenb pnwidi:d (1ver a J=ffOgram drn.nnd arid OtH'. or nwre feerkr 

drnnnds~ iHld 

grnernfo:1g <l sw:hddng plan, whtn+u Hw s\~lt!Ching pl~n instrnt't" 

~he tde'<-binn krmimil h.1 select t:mt of the prngrnm di•rnm:! and t.ht <lt 

lema {lfH.' fN~fkr drnnnd dudHi;l H progrnm bH'.ak fH.'CU:rrlnu in <~ hroiHkast 

d ;:i prngrnm {H1 (lie prngrnrn di<uwd. 

HH. Tb{~ method nf 1~bi.1n mo. wh{'rdn tht sdN~tion of tht r~rngrnm 

drnund and the foNkr diamid l<.: ba$ei:l on thit gn:n.ip assignnwnt. 

I 02. A. nwthod fnr t~H"J'{Hin~ adverti~nl:H'l1H to tdevbimi Yiewen; based 

on td~~hfon Yiew~r iufornuth:in, cnmprhing: 

n~tt>ivhig gatht'.rcd tdn:hifm vkwcr inforn:rntimi~ 

a~psl~·zing th{'. retd\:{'.d de''H:r info.nrn1iim1; 

i.:z;rT€.'httlng Ha~ iu.rnlyzed vi.e'"n information to advt,rtisemei.i! 

~~w~gorfos; 

sfktfoig a first :J.dverfrwmt'tH frnm a first ath'{~!'ti!l('rtH'l'H f>ltt'i;:My; 

!<di:r.tiug (HH' i:ir nmt{' Hlhsei:jlld:H ;l~h'er·fisHlH'i:!ls frm:n nne zif the 

first ~H.lvt.'ftlst~m:t~fH c<'!tegory and nae or nwrc subsequn1t <if.h't'rli!<emeut 

MSLV~lNV 002606 

Unified Patents 
Exhibit 1002 

Page 847 of 2584



pniYidiug dit: sde('~l'.!:l fint :iHh·trli!:<('mt-nt :imd the MW or mnn.'. 

~mhseque~1t athedi!H'HH'uts w kkdsirm ttrmhiah; 

pr<:1\·iding ;:i ~rwiid1fog phn1 tbM. diH'.d§ the tdevhi<m frnnin~b k; 

display on.t:' of Hu- prnvidu1 fint atht'.rth1:m1:nt and. the <:H:H~ or mon· 

i;i.1hst'.tpit:nt athenl~>o'mn1b during ;m aihcrrl~t'r<H:nt spot ln a tdevhfon 

l 03. The mdbod (if daim l 02, whudn ifa~ providing M~'P t<HnpriS<'.S 

providing HH' sdt{'H~d adn'ni~t'nwut ~md tbt one or mnre sobwquent 

adverfisnnt'rits for :){oragt'. M du: t&'.k'< i§itrn tl:'rmifll.ll~. 

l 04. Tb(' mdlwd of daim l 02, ~-vlrnr.ci11 HH' pn)viding st<'P t•:iropddng: 

pnivkfoig fht sdl:~dt:d first advedhkn:1i:.·1H (Hl a prngnun drnirnd 

display.Ing HH• tdl''<i~i1m prog:rnm; <wd 

providing thi:- <;dei:kd one or mort snb\;t~qtit't.H ad~·{:rthN11ent':' on 

out; (ff mon' foeckr dHmnd<;, 

Hl5, Tbe mNfwd nf daim I 02, wlwrdn th~ fdt;vbk1n vifln'r 

in formation i:-:ompri<..:es idevbinn prngrams watched iuformation, 

Hl6. TlH' metfH>d i~f dalm mi. 'WhN"dn ihe td£Yi~i~Ht vkwtr 

infrirmMim~ compri!H'.~ ad·n:rHsenH'!lf<; wat~bn:l inh.wm:iltitnL 

107. Th£ nH;lJwd of daim rnz~ ~\'he:rdn frH· h~kYhhni vfrw~'r 

infri.rm<itioa comprisfl< vk,,·er tkrnogrnphk infonn::it!on, 

109, The nidhmt nf daim l 02, rdH~rdn the kkvhim:t ~·!~~'\\t;r 

infonirnrio11 is gat!H·n·d by Hiinl iwrHi:<..:, 
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105 

l Ht TfH~ meH.wd of daim Hl9, wlwrdu HH~ third p;;1rtk~ indmk tahk 

kk'l'bion ll<:'.~ldends:. 

l t 1. Th('. metlmd {!( dahn 102, w h~n~in th~· ~vdtdtlng pl<m h !w:;ed nn 

Hie imalyzed vfoy-.er l.ufi.inrrntkm .. 

1l2. Thi:- ni<.~tlvid of d~1!m l 02, whtmdn gN~en~ting tlw S\'1-it-.:bin~~ phm 

"nmprb:es: gene:rnling a natinnai s"'vltd1ing p!~u1. 

1 l J, Thf mt<tlwd nf daim 1 t!, further comprising: 

gi~nentfaig ;i focal §\\'ih:hfog phu1. wh<:'.rd1y h:wa! ~Hhnfo.;unent~ 

~in ~ekcted for dis:pfay M the tdedsfon termiml!s; 

n:wdifying the nMional. S:\\itthing plan kts:ed nn tbe lo<:al switd~frq 

phw: <.md 

pnn·kfo1g the modified irntimrn! S\~ !tddng phw 1<1 s10.·krkd mH:s nf 

t!H' kkvh~f>l1 tnmhui.h, 

l H, A. n:H.·Hwd for !~rgdin;,: adn~nisenH.~ni:s to U'.kvisimJ 'knen; in ~1 

ti:-kd§!vn prngrnm ddi,,·ery ~~·~te.n-1~ tompdsing: 

tktl':nniuing mh'ertbemerH rntego:ri{~s: 

m;:ipplng klevssfon !ermhrnb to the deknnfoed ~u!verti~erm:nt 

~:Hewirk~. wbndn nne nr nwre of thf.' te.!e~,i~kn1 termhrnJs are ;1s~ignf.'d to 

g,rm.ip,~ for mm or m{lre of ibe ~i:h·trthemt'.nt rntt<gork~; mid 

mapping~ td~'):hion prng.nims Hi ilH' gniups. 

I l 5, Tl:H· meHwd nf tbim J H, funh~·r wmpd~fog: 

nwl:dng hHi M s<Kin~ ad\-{'.l"tisen:if.'B~~ within {SrH' or imne of the 

a~herti:kWHH C;~t<'j:;(H"i~<;; ;:i;m:! 

.'>tkttiug fnr dbplay, advertheme~H?> drnt have H hjghn niuldag. 
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detennhling a nu.mbct' of H\'aifabk s:llanneh f(ff dhplay of 

iith·ufacnwnts~ 

;)&s~gniag the :Hht,rti!>enHmt!< to dw availabk drn:irn~h in nrder of 

the ;.\dverfo{'ment's rnnking uutil <lil ;na.ifahle di::1mH+· lH'f.'. :ls!>igued an 

adn:nisemtnt. 

If 7. A ndwork n.mtrolli.'r for n.'m<.itt!y maoagh1g iu:-cm.mt and hlHing 

lnformMio11 n\\".r .a t:<'thle h'.kvhfon di§tdtrnOuu m'twurk drnrnderiwd by~ 

;.~ mt'.;Uls for tn:atio~\ a polling reqm$t messag*'.' 

a me.>rns for trnns.mitting the po!!ing re<JHt'st i:tH$qllF to sd 

top termhrnls, w!:wrdn the pnlllng rcq~H'.St me~s.:i~~e d!n::ets each set 

wp tenn.i1rnl !o :in!Hate up.,;trt'am data tnrn1'mh!>ion of sei fop 

frnnitrnl !>tau.is n~ports ovN· Ow c;~hlt'. di§tr.itmdon tH'.t\\Otk~ 

.a mean~ fot· n:·edvhig !lw wt f<;p tenninal !>tatu§ rs:ports, 

\:'>herdn th{' sd top trrmitwf !<tatus reports indmfo progrnms 

l'iakh~·d dat;:i> 

i~ mf>HH fnr 'itodng n1:·twnrk t:m:itrnl daht, whs:rdn Htf 

~ton·d mdwork ~ontrn! data lnthtdt'.~ pnigrnms ~•akh.rd data ;rnd 

<l OW<l.tl'i for COtTdHtfag tht' fi!'Zi~J'<Hm w;itdlNi data vd!h 

dw price t:aki~<.H"Y (bta to ftrnduct~ prkt cnrrebHions; and 

a m<:.'am fur gcm.'r:tting >J.t kas~ <.HH' tiHHag n>pm·t based nn 

the produn·d prino, c<wt·1:·btkm~; and 

;.:i lllt'~ms for trnn~rniHiHg t!H'. bHhng r~port<; to th!: <:<el wp HTmhrnh fnr 

disph~~· <ma tt:k'\.hhrn 5t:reen, 

! HL A nwHwd f<.w rl?motdy mairnging :H:Nmn! ;:ind billing iufrn-m<ltl(>fl 

O'\.tcs- ~ r~Me tdi~<isilrn dfolrHiuH(l.n m~twor.k fnr a phffality t)f set tnp 

wrmina!s, HH' m~thnd t.lrnrntti?rLu.d by HH~ skps of: 

cr~attng ::.~ pofling rt.quest n-11:.s<:<a?,(': 

trnmmiWng tlH' rw!Hng n:-qm~s{ mt'%<l~W fti HH> wt fop 

krminah, wht'r·dn the 1wn.ing request m<.~'i!>age dJrHt~ em.~h set hip 
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termitrnl w hiHhn.i.~ op~trt~am i:hita trnnsmi§Si<rn nf sd top ti:·r:miuaI 

:>tatus repiwts over the l'abk i:.HstrHrntlGn ueh"'(Jrk; 

n'ceivfog lhe §N top knninai starn:-; nq:wrts, wherdn the wt 

ft){) tenntRl$l sti1tu!> rl'.<ports foehide prngnuns w2khed d~t>l; 

!lforing ~ietwi:irk cmHrol dai<l, ~\ berdn the ston~d networl{ 

i:-ontrn! {fata inchll"h.~§ p.rog.rams W~tdted data and rlHm~· H~~m one 

prk('. <:ategory; 

eMTeh~th1g the pn~granis w~~td~ed fht~ with. the price 

sc~tf;gorks, wbt'.n~in prk~t~ ct)rrdatimH are produced; >l.Ud 

generntlng •~t k<is( <HH'. hH!iui;~ r'l'f.Wrt h<lsed tm the producwi 

prks:~ i:.'.m-rchHmts; and 

trn.n~mHting the bi.Wng repo~·ts to the §<:t t<~P h:rminab for 

dhph~y on * f{~kvi§ion wree~L 

l l 9, A ndwnrk contrnlkr for use w!tb u f-'<~hle hemknd t~~p~bk ~}f 

remotdy t~rgi'thlg Ni.tegz~rk8 of iHh'ertlwment:o; to grm.1:p:-; of ~N top 

termfrto:th hi a tahk tde\'i~ion §y§tem. dw m.~t\n:wk tontroUer 

rhi~racrnrzed by: 

a means fr.ir gatheda1g prrJgram~ w~tdied dat<~ for car!1 set 

hip kntifoal in lhe oibk tdevish:m syskm; 

;~ mf;aiu; for e<.mntiug the gatbered prognnns watdwd data 

t(i dN('rm~n~ ti.le frequency -Of i~rognw1s \vMdted t1y eac!l set ti:»p 

t<.-rrn.imil in the cable kkvh:itm prnt~rnm ddivery system~ \\·herei.n 

the prngrnms ','\';1trbed com:.d§ Me {O!npHed by µn:igrnm t'Megory 

21Hi tinw :-;!zit; 

il means for rn~:atiug :'it't wp tenniuai group inform<ltkm 

\r!dk.ath1g a group asslgruni:-ut f1H ead:1 si:-t tiw urminJd by 

rorrchtting the pn:Jgnmi:s ·watdu:·d CNHltS 'With thi:.· c.ategorks t1f 

adH.'.rtbement~, wherein t'.Udi tategnry a<l\'trlbemu1t'i im::hH.k:; 

m1e or more ad~t:rlisemt·nts :avaifabk for targeting t•J the ~d top 

tennlmd~; ;imJ 
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a me;:ins for rnmsmittfog HH~ :wt top te-_nniirn! gr<mp 

inforrm~ti~m fo HH~ set fop termfrrnl in ~1 ci:i!Hnil infrinnatfon -~Heam 

Hrnt instrnet§ !be set top krm!na! in <>t'kcf.ing targt:'.tfd 

<Hhe:rtisNiwnts for disphty during vkwin~~ f.•f prn~~r~~rn~, 

! ::rn, ..:\ ndn nrk tm:itrn.i!er hn n?nmidy monitoring <~ pfor.;ttity of ~l'i t.1)p 

tnminab iu <\ rahfo tdn'hdon system~ the netw(1fk tontn:ilk·r 

drnrnderfaNi by: 

~means f:nr n'tt•iving ;a progrnm Nmtrnl information sigmil 

from dfgH;:d signal prnz't:ss1ng tquipment, ·wIH;n'lU tbe digif1al 

slgmi! pri}<:'.tS\ing ~>qui;nnl'nt i~ tt)"kiraltd with the rc(dving~ rneans 

at tl:H~ n~bk hi?.lidt<:nd and t.ht<: prngnwi rnntrnl inf<inmitiou signal is 

reedved by the digital signal pnJNo%ii'.1g tqnipm~·nt fn:im <l 

n:motdy !rn.~ak~l snurict~~ 

a mean<> for storing in:t,-1,·ork icontrnl dMa. ·wht0rdn the 

'>hHed nehH>rk Hmtrn! daht h.u:lodes data on tirkvb;ion program':'; 

H nH.:•m~ for .<t('.H·5,slng HH· stnn'd network rnntrnl data; 

a nH.~•rn~ for gencnH.ing •i nrni:rnJ info:nnation ~f.n:am H:'>ing 

the rectlved pn.gnim ('.Of!trnl inform.alfon £igna! >rn:d the at('.essed 

ttthYnrk nmtrni diu~::.~ wlw:rdn t!w JTS:dvtd fH""Ogram h1fonnatim1 

signal tarrk~; di1ta on p::ii:kaged pr<1gt•1ms or mnw rnnknt anrl 

\l'h{:rd>y lnfonmHfon fkkh< 1Jf the contnJl frlf<.1rmMhm Ktrrnm are 

rri:-nkd i>!· m<.1difyin~t the d~ta on piiJ:kagl~d 1nor4ram.~ or menu 

cmHent basf'd on the ston.•d network ('.zmtn~l tfatll so mat HH.' 

rn:ith.·d hrfr~ni:wtiori fiflds t'm~hin dMri oo modified pa('.Jrng~'s <.if 

pn:igrrnns (ff nwdHkd mnw rnntent. induding progrnm r~ltt'gory 

<rnd m.enu misigirnH~llt inform~~tlt)~l; 

a means frH' lrnusfrrring tbe tontrnl lnfonnati<.m stn~am ro 

t!H'. digital signal r~nKt:S~fog t•quipment, 'wherd1y thi~ t'otllt(ll 

infonnat!oti stream h .~ubH•qi.1N1Hy distribukd by Hit: digit;~! ~ignul 

pnii.'t'Ssing equipment ti.) rm.iHipk 3N top tumifrnls~ 
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lH9 

~t mc;:rn:s for gather-in&; pr<.~grnm'i 'Yat(b{'.d ifata for t'adi ·wt 

tf.»p !nmhrnl fo Hu~ e~ihk televi~imi prngrnm defri,·~'.ry ~yskm, 

wtiendn Hi('. gaUlcn~d pnJt~rnm<; w;:itdH.~d <.hrta is «tort~d til t.he 

'it~)r!ng m!:'HH'i ~o Hrnt ii can be ~icet,%ed h~· the H('C~'.!«sing m~m1.'>: 

a nH:llns fm~ eniw.Hng Hie <lN.':es.,ed pr(1gr.ams w;ltdH:d lhita 

to ~:!dt'YmiiH· Hw fn,qm:nfy of prn~;r-lHm< \~··.<1tc.ht~d by each ~d tnp 

tt·nnfoal in the ('abk kkvi~foti prngnun ddin'ry *YHt>m. wherein 

liH~ progrnm~ 1.Yntdi~d ~:omit~ ;:u·c arnrnged .i11 at ka~t mH~ 

pro14num m~tdi:ed matrb: hy prngram cah'.gnry ~md tim:t~ !«lot; m:Hi 

a. m~an.~., 6't!Hleded f~) dH, g~'Mr'afoig means. for rreM!ug 

sd tnp tnmina! gr<rnp h~fr1rmati<,1r.1 !ndh::atlng ~i gr<nip as~igirn:H.:nt 

!(H· t~~ds set iop ti:rmhi.a! hy ct>r:rdMin~ !hi: prn~rams -;·,·i1h':hcd 

e<mnts witl1 the i::ategorfos nf adn:rtistn:H.:nts, wherdn u1di 

ad>.t'rfr<,{'.llH'fl ts <'a~q;:nr:v indm:le" Hrhertbcm<:'.ntli ;~" ail<ibk for 

far~/·lfo;-; tn the sd t<ip ti:nnitrnh, ;rnd when.du the t:rf'akd ~d tnp 

t(~rmhrn! gnrnp fofonrrntinn h indudt:d <H data in the s:mitrnl 

infzirmatlnn §~ff<lm. 

gathedrig meHH indudes: 

a me:'ln!« .for gi::nen:ri:ing a pomng rrqnw't !n!:''<S<~ge th<!t 

direct§ f'ad1 ~et top t<'.nnhrnl ti) iuHiate tnrn~mis>iml ~}f <;.t't t(rp 

i.e:nnfrrnl 1'fatus H'PiH'b' 

~l means f<ir non:iving HH' st't tqp !ennju~l 'itaws n:purts,. 

wbudn tht retched H'~ t<.ip h'r·mhud .<;ll!Ws n~ports <?ontain 

pn~gnun.s -.~ mthefl in fr.irmation; 

~ me>ms f<.ir prntt'~!«ing the n•n'iY{'d sN t<~p ti:-rmfoid "t<llH\ 

n:-pons lo rnuduce JH.>l!ing rtspm1s<:'. dat::i; ~rnd 

·~ me~ms for kmpor:ffi!y ~tMing the pQWn~; resptrn<;.e daht, 

LU. 'fhe iwtwork tx•ntrnHN' of t:laim 12 l, drnrnctet'i:.>:tld m that t!:H.'. 

~H'~X'{~ssing mNrns !1H:h11:ks~ 
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110 

a n-H.«rn<:< fof dr.modu.!athig t!H: r(:tehi;,d set top h:rmfrrnf 

~t;~tm. rtports~ whereby demodubti:-d !H.'t fop d~sfa ts i.1rnductd; 

a rm~an~ for n'iHHni; M k~st· r.me infornrnfom fidd ll:l the 

i:h~rnodubted !<t~t top data~ V\'hcndn cm.:h .infonwarkrn field is 

appended to a: set top termfoal h:h.<otifh:-~tfon uumta~r fidd; 

a nH~~ns for rnni.ng each informatkm fidd iu the t('.CCfrtd 

sH tnti tennlnal staH1<> r€r.Hwts by s:et top tcrmkud identifo:::<Hkm 

munlH~r; <iod 

a t.empornry mcmnq.' me;;ms for acoH1mJath1g ilH'. sor·ted 

h1f<.mm~tfoa fidds fnr ~<~ch ~~.t tiJp t~rmimd, wherdn th~ 

atcumufated s~ru:d htfontmHnn f'idds prnduct~ the pf>Hing 

n'spmist' d<~ta. 

UJ, "The iu?:t'w{irk n>ntrnlkr {)f chdm LU fudber d~arm:tt:~rfaed by a 

me>'!ns fnr up<lMfog tlH.~ pn:ign~ms \~·~ltdH~d d<H~ iu tht: !>tofil1g mcau:<s: with 

th(: po!Hng n.:-spnnS{' <htn. 

l24, Tfw nHwork NHHroHer {Jf dairn LH, t!rnnu:h;ri•~<'.d i:u that Hit 

HH.Utthlg tm~irn~ ind1.oks: 

a memis for reiHHng the programs ·watched ctn:mts, wherdn 

a !H'piln!te programs '"""atched Ci)1mts Js ~issigned t.o different tinw 

'>kits hi ~~ ifay for e~ieb program ci1tq~ory; 

a tm~ans for sorting tilt programs '<\'>ltched NHmis from 

highest tt) hiwest; 

a mt~m:is for miltthh1g tht S<irtecl prngn~ms w.i!.cfo:d cn1rnts 

wWi the advertiser.m~a:ts rat1:~gnde~, wherdn !.'.·ounts of the 

il<h'trHscmcnt:s tat~•g(1ries iu·c thtrehy produtN'.L 

HS. ,A ~ctwnrk ~ontrnlkr for rcmotdy mtmit<)dog a plummy MsH top 

tt~nnhrnh in a tabk tekvMon sy~ttmo the nenwir!; .Nntrollff 

drnrndt'.riZt'.d by: 
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n1 

a me~ms for rerddng <~ prngram nrntrnl infotnrntion sigmd 

from dtgii~ll siJ;:rrnl pnJHs:sing ('qulpmenf, wherein the digihd 

signal prneessing eqnipmf:nt fa >:f}-fot:ated with Hie rccic·hhtg iri('.<Ul~ 

•it HH' c~:i.hk h.1:<1<it'.lld mid th( prngr::im nmtnJJ hd!:irinatkm slgual i?.' 

H:('t:hed hy the digital sigrwl pro{'essing <.'.~J u.ipment f.nn:n ii 

rem<Ht'ly lrn:<akd. soun:e~ 

·~ nn~Hl$ for storing nftwnrk (?fHH.ro! d~~fa. ~,·h.en·fri the 

sHin'.d n<.~hHH'k nmtni! d~ta indudt'S i:bt:\ (m tde\·isizm program;-;; 

a me~ms for ~H't:<:sdn.J;: Hie stored nd\~·Mk emitn)! data; 

a nwans fr>r W'lw.nitiug l1 t:onirn! infr~nnation sfream 1Hing 

the rectivn1 prngrnm (:Ontrol il1f(~nnatiou signal imd th~: ac1:eSH'd 

netwnrk nmlri}! d:~i'H, wlHTdn fhe n:n:in:d prngrnm infonm.iHou 

si~:na! carrit~5 dat<i on padz~~ged prngrams or metw i:-trnki:H and 

'-\'hfl'l:by ~nforma!im1 fields of t!rn nmtrn! information stn:::am are 

~'rNiiN:l by modH~·'hig the darn nn packaged. pnigrarns or rnflm 

cmltirnt hM~'d >M the qon.:d. nNwnrk ~:(mt:rot dat~ so thM Hrn 

rn'».iiO'd infiw.miithm fidds nrntahi data nn nwdHkd p<ld<:agt~s of 

pnigni.ms or irNdiHed mzmu cnnknt, indudirig program c.ikpwy 

:md menu a~signmflH infrwmatl.mi; 

a means for trn~ufrrring HH~ tonh'(>! iflf(inrrntiori s.trea.m tn 

Hw di~~.it;1i slgirn.~ pr<iti~~~s!ng s.~quipnwi:u, ~"'h"nhy ih~ cmHrol 

lnformaforn ~trtam b 5t~bs~q11tM!y dL~trHrnted by HH' digital si~;nal 

prnc<:s~ing HfUlpment ti) nrnh.iple H'l top ti::nnln<S!s; 

~ mrnmi for ~~HHH~dug programs wiitd~ed h1fnrm~tfon from 

gi·zmps of tht set top termhrnh; 

'' rnem:is for storing the gathen•d progrnm~ WH!dwd 

informaHim and the indivkhrn! advertisements: arranged hy 

~Hin-rtberm:.'nt catq~ory~ 

a mercuu for s<Hltng HH: ~tnr·ed przigrains watd1ed 

lnfot"matii:m hy ii p!urnHty of prngrarn i:-ah'~~t)dcs; 

a means frw nwki.ng the p.!urnHty of prngn1m tai'i~gnrks by 

freqm~HC)' Of program:;,. Wa!!:'h<:d in f~th ('atfgflr)\ \\'0('.t'dti 
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ll1 

prngrmn c:itt:gorks wWi mn1T prognims \'\<tk!J~,rf mT r~nktcd 

hig~H~r than prngnun tategorks \"> ith k~s pnii,:rams ·w.(~tdied; 

;i means for rm:.ikin~ the ston•d. advuOst:merH rntt~~ork~, 

wherdu the ranked prngram cat.:g<ffif.'s an <"orn~b!t'd \l·ith thi:

:ston'd :Hhi'.riisanem elteg1wks; 

<l me;:,m~ frff sefotthJg a ~et of hight~H r:rnkerl advertbn:ncnt 

c:1tegnrk~; 

a raw<m$ for di<msi~~g :indi\idna.! .:?ldH:rtisenH'Uh frntu th!': set 

of higtu.·sl ninked adverti§nnerit C<th'g(irk'S~ ~HJd 

•l mem!'>, rnirntcted to the gem:rnti.nr~ rnc<rnll, l!:.w pa.<:!rnghJg 

(be dwsi~n h1divkfoal adverHsN1)Ntf~ for tnmsmhsion to Hw J>N 

top t~~rffiinah for dbplay. wbtrdn ·p~~ r k;l·ge~ l)f rnrgeted 

adv{~rtisements ~tre produ~i'd and in duded m thi:- rmHrot 

l 26. Tht netwnrk nmtrn!kr of daim 12'.\ d1ar;s.tkrLwd in !bat the 

rJ<~thrdng i:!H'Ml§. indudes: 

a niearrn for r<.'.N·iving polling r(c!q:.wn<>es frmn the ~e! top 

tnmfiHi.ts, whe.n~i.i). the pnlling responses am u-~mwoiUed upstnrnm 

nH.:r tin' i:':>bk disti·ilnrfow 1H:t.wiwk in H''iJHm~:1? !O .~ pofl:ing .fNjU!~St 

messag~: ttuit h sent w the :<d top ter·miti<illl lu tlH~ rnntrnl 

infonnati<.m Hre<~m genn·ated h~' the gt'nen1tJng means; ;md. 

a me;HJS for pron?<;~Jng the n:i:eh .. e<! p<ilhng rn<;pon~es, 

wbi~rt'in d<1Hi. on tb<.'. pn)grnms \'<Htd11;.,lf h:1f<.innMion for th~' set tnp 

t<.<rmitrnb is f.'Xtnid~d. 

l 27. "Oii~ netW(ffk nrntroJk'.r nf d~im l 26, drnnwkdi<.:d in tkd th~ 

gathering nH:an:; furHifl' lndudt<s <~ me~ms f<n upd<'!tifll? preYiom!y sfored 

pro~.nHm ~'ati:hed i~tf<:inrrnf.!(rn hi the ~foring i:nt'aiH u?\jng the ~'.J>Jrackd 

Unified Patents 
Exhibit 1002 

Page 856 of 2584



lB 

l 2K A m~nrnrk t'mlfn:dkr fl".1r nmwit>ly mnn itorhig <l ph1nt!Hy of 11d t{>P 

terrn:lrrnls in ~t ~~.able td.;~Yh<krn ~yskni. tht netw<.id;: <'.trnlrdkr 

r h;ir;.~rH.'.ri:l{~d by: 

a meam> for rt't:t~.i\'fo~; ~~ fffQ!::ram comm! infornrnlhm slg,mlf 

from cligit:ll signal prnctli~.dng NJtlipmmH, wlH~reln the digital 

signal prnrcs.sirig (''fllipmtnt b .;:o-lorntN:l Ydth th£' n;i;:dvhig 1m'<rns 

at dH~ tabk headend and the program <'.~HHrot infonmHfon signs~! is 

n•r:dv(;d by Ha'. digital sigrrn1 i:,iruccssing equiprm.:-ut fn:n:n a 

renwtdy focakd :rnun:Y; 

a im::.rnt« for t«tnriug ndn(H'k {'.nntroi dMa, wberdn Hl{'. 

ston·d n{'.f\·rnrk e<.iritrol (hlta iududes data <m tekvhion prognrnrn; 

a mrans for an:.'essing me stm't'.d lH~twork r:o:r.itro.I da!'~i; 

a rne~u:is hn- grnt-rnfoig ii rontrnl inJormMkm stn~mn using 

me H'N~lH'd prngrnm fO!llf<iJ itifonnadon sigmi! :rnd Hw <$('.~>e~sed 

nt'h'l-od.; .. -(rnfrol dMa, \'\ht'rdu the received prt>gnim informaiion 

sigiml -.-,wd~s 1fa1:<1 nn patkagrd prognrni<, <n- mnw rm:itrnt :n1d 

wtwrdiy informaHon fid(h !.if th.: nrntnsI informatfon stre;nn arr 

U:{'.<lh:d by modifyiui; the <h1t;:i on JHH:kagt~d prngrnms f.lr mt'l'.l u 

tMHt-111 based {Hl the stored netwi:irk rontn)l data Hi i!nit dw 

>~t-eati:-d. luforrnath)n fields i:'oHtah~ dHta ~m nwdifkd p.ar:kHJ'?tS d 

prognnns or modilkd me1rn rontrnt, induding j:ffo~rnm cHegory 

::iml menu <)St«ignmi:nt h1fonm1tli:1n~ 

a nwa.o<, kff tnrnsfrtTsag thf' orntrol infQnm1thm <>tream tn 

the digiHd sign.:i! pr<ii'<.'Ssing H)Uipmt'Ut, wl:H.'!'{'hy me ctmtrnf 

infonmi!inri slTNHn b nibsequei:.itly dhtrihutt-d by OH'. digital :dg1rnl 

pn:i('{;ssing hfttipment to nmHipk set top ttrmhuds; 

a nu.~am kw rn:dvhtt; set mp i'·i~nnirn:d status r\:fwrts, 

wherein !he i>d tnp termfrrn! lita!w; reports ;:ire tnmsmi~kd hy !he 

~d top h'nnhrnh upsttf•~m OH-r th(' e;,1hk dist>ibution ne-1\"<ork i~i 

n·t«pi)ll~W fo it poUing n·qm·~t mi:-s<>agt that h ~Nll' tn th~ sd top 

t~nnin~ds in the Nnllro! infonmHkm skea:m gnicrati:·d hy tfH~ 

ge.ltt'rat~n:g 1lw>rns and '~ heri:in Hu: rneh ed sd top termirrni q;:itus 
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rq:iMb ilH:lndt> pn.igram~ ~v•~tdwd (,hH;:J Hw~ h M<fft'd iu the swriilg 

me•ms for ust~ by the gtnerntin~ means in generntii1g th!:: contrnl 

in fn n~rn n~) ll st re~llll; 

~i tne;:rns. tt">IHH.<ded to fiH'. ;H::cesshig nicans, for rnrrdMlng 

Hie prnr::rnm~ watdH:d ~fa.ti~ with pf'i('e i::Htegwy d~1r•1 ston:-d b the 

~toritig nie:ims !\; pr<n:hH.'.e p:rk~' u:.wrebtions; ;md 

a nH.~irns :for grntrating ~H kirnt nm.' hming rqmrt ba1H'O on 

t!H~ prnduced prkt eon:ehltim1~, wherdn t!H' hiHing iTp<;.d~ ;:i.n, 

ini.:'lmfod Ln lbt on1tr·oJ infonm~titiil stre,.nn and sent w the 

~rnn,;frrring n:s.ei:rm. for subsequent djstdbution to the stt top 

tern:iinats, 

l 29. .An apfMnHus for t;~q~ding advi:-rthing w at kast n!H~ suhscrlhei\ 

tompri~in~~ by; 

me;rns f.:.ir g<~therii:ig pn.•gram~ wMdu·d data frnm a ~uhsn·Hwr; 

a {ffON'srnr <~P!i'r>lhly ('OB 1HCtN.l !<.1 the jptlH~ring .nwam and 

llH.' hHfa~ p 

me:.:m!; for ;urnlyzh:ig the .~.a~~H·H·d pn>gr:~m~ \\·atdwd daia 

h~: deh~n-nhdng UH:' frl:'<jHt;'!lCY or prograni~ w:~tdwd by tl:H~ 

~uh~aihi:·~· or th"· vit'Wilii~ !:wbit~ of Hw subscf'ibtr; 

memrn fnr rorrs.~!ating Hw <rn:a!yn•d p:r(~gr:ams wafZ'hf'd dai.a 

~'<tth <H k•Hf. MH'. ad\'(:fti:~cmi;nr bv <'.Dmp<irfog t!H' pri:;i~-;nnns 

~rntdH.'d dat:a with advertisements: 

lnt'.<'rn~ fo:r §dN;thig M li>asi ~rn~ \:<.wrdated a(hertls.:~menc 

130, The app:~ rntiH of daim 129 fo rthtr induding a dispb.y frir 

dis pl a) ing Utt'. ~wk'rh.~d ;MhTrfono~n t 

D.l. TfH' apparn.H1s of tbim 12•) furrha indudfog ~i display fM 

dbphtyitl~ a merm listing the ~ektkd adver-H~wmefft, 
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!32, The >lpp~natus of daim !2.9'~ UO (ff Hl~ f1nH1a indud!ng a 

lTceh'e.r «µenihly tom:ied(~d to tht• pnH:el.<sf>r for recdving tek\.j~fon 

sign:ih:;,. 

l 33. T!H.'. apparnhis of >cmy O!H' (>f rhdms: l 29 to l :u, '~ lH•rdn O'H'. 

~~~Hhedng me~ns and procet«sw an: foeHed in ll ~et top terminal-

134, 'fhe apparntus of daim J J3~ wberdn th~~ S('.t top ti~rmhrnJ hH:-h.ii:k!! 

a n:iemnry for stm·ing \Jdeo N~nespi:mdiug fo tlH~ selected ;:tdve.rtberm:'mt 

135, The apparatus Qf daim U9 further indmHn~ }~ reeeher, ·wh('.rt:ln 

dH.~ n:cdn~r n:(:(~in:s ."it:vcni1 eb;=umds nf ilt.h·ertfaemenh, 

06, Tb('. ~pparatus: of dahn US :forthet' itichu:Hng: 

mrnn!:< fr.ir sf.;foctlng one of tlH' cbrnue!s of advertlsei-netits; means 

frn· switt'.hi:ng b Hu~ sdetfrd {:h;rnnd; ;)ml :'I di.-; phys w he:rnin s1;-,·HrMug to 

fo('. sdN::ted i:;h:urnd is t:rnnsparent w the viewer . 

. ! J7, Tll:e ~pparntus of dahn 135. wherein dtt: .!'N'dv~:r ;lls{l ireceh·t~ 

dkci:ti<mi> ~·d:ddi int<Ctrad: a sd fop t£-rmhrnl w vi.de() t(ffH'.itp<mding §.() Hw 

s~ketcd ath<i.'rtiH.~mwt, ;rnd fortlH'r iucfoding a rnt>m(iry for st<.srhig the 

video ttirnspondh~g to UH! sdt<:led ~tdvtrHsemtt1t, 

U~L The apparntas Qf daim .!29, wherdn t!H' gMhedng 1m'<HH'< and 

fH"OH~S~Ot' am liw~ted in .a cahk he~tdend, a m'.twmk ensits·oJh.~r nr m:1 

{lpernOrm~ n~nkr-

LW. The app»ratus nf tlairn BS further l!Kh~din~~ a tnmsmHtcr t'or 

trnnnniHing the wkcted adverlisemrnL 

14lL The appcit'atus of daim i 29, ~sherdn the <ma!yiini;: nwam,; treak~ a 

\'tt'W<i.~l' Me, 
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146, T'fH' ;1pp;_n-atus of an~' one <if ebim~ {29 to H4, 'Hbe:n~fo th12: 

g;iiberin~ nw;u1s g;~thn; prngrnm~ watd1ed data from a ph.tn\lity of 

Th'. ;ipp;:irarns of any on~ nt chdrm 129 tn ! 46 further induding; 

nl('.:rns for (h;vdoping '~ progt·~~m li~!(·-u p h>H!('d 011 r.he ~ma~yn::d 

prngrnrm ''<'althed d;Ha, wherdn Hie p1«1gnw1 line·up indudN• 
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tlH."<Uls (lfH:ral:d~ Nrnts.r·ctcd to UH' J~\dopbg nu~atis for 

tnrnsmittint~ th progn·un Hne~up h) the subsnibn. 

! 4l'L nm apparntu!> of dajm ! 47 further in duding nH~~11s for g~~J!H~l·ing 

in;~tketii~g diw~, wben'ln itH.' mrnly1lng meMl$ ;~!so ~imiiyses thi! irw.t!<;(~thig 

d~ii~, 

t 49.. Tlw appan~tus of imy one of cfairns l29 w 148 fodher ludm:hng: 

it mflnory OfH:rnh!y cmrneded m the proces;~za· for swdng M kast 

mi~ prngnn:n for ~dedi!)n; am! 

ml'.<HIS op<Tably !:'O~rne<":ted t() tlH.'. memory for cb!Ji:~!>ing M ka~t m:H~ 

sw.red pri:igram fo1!H~d (HJ fhe ~maiyzed d~st~, 

150. T~H' apparntus (1f daim 149 foaher inch~ding me;ans •JfH.'.l';itb!y con· 

ne{'.ted !Ji the elrnosil:1g means f~)r dfapiaylag Hle dHJs.tm: prngrnm: to tJH.~ 

$Uhcdbec 

l.51. TlH~ appara!Us of d~!rn 129, \\·!it:n;fo !he f.ffM'el.<~<H' in.:h1<lts a first 

and a seNmd prnc.::s~iw, the finH. pHitess<ir indudh.ig th€' a1Ja~y:ling nH.:asHi 

and !he set~rnu prn<.:ts:'ior hu.-:h.idtn~ the to.rHfafaq~ me;.'tnS ~md tbt 

scki::dng rncans, 

i52. Thi~ app~r;~ftl!; nf d;l!m u~~, 'f,\her-dn Hw fH'N:l:'SS{ll' h:idudes ;l firs! 

lHHf seNmd prni.·i~~MH\ tin~ fh'M pnwessor :induiUt.tg Hie ~mdy~itig me~ns 

<m:<l tbe cMn~bting rne;rns. m:id Ha~ s\~tQ!H.l pn:Kessor im:ludln!~ the 

stkcting l'Jl{'<HlS. 

! 5J, Th{' appantus of d:;:ilm 151 or :! 52, wile.rein tile firnt pnJ{'i'.ssor is ln 

'~ lH:twnrk <.'.tmtrnHu nr in an npenltlnn: ci?nter and tilt SN:<.m<l ~n-ocio·ssiK b 

ln .:01 s.d ti:.ip termlnat 
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154. TIH.' appar;1tst'.i tif d;lim l 2:9, \'< herdu trH'. prnt:t'.SM.ir p<.ilb <H kast 

<:itH' set t<Jp tt~rrnltrnl l"o mnnl!or prognun,~ being w.att:lH'.d hy Htf 

suhsnlhn for the 1.Keu.n·{'SJ.N~ of rnmm!?rthll hre::iks, foH!wr in duding: 

snt:-rns f<:ff pn!ling M kast (!!W st.'t toµ H'rmbal; wh(Tdn tht.· 

f.nm.stniHcr tr;.rnsmlts m kas( zme sr.kdi:'.d. ~u:!nTthemnH in .response (l) 

tht iwn~n-enr.;:- of NHm11erda1 bt"l'.aks dth'.rmhu'd by the pnH!n~: rm.~ans, 

l 55, Tl:lt apparatus of daist~ l 19, wl'lndo the g;1Hin·lng lf!li·<ws ls a set 

top !t'.rmitial tmnprl*lng a mi.'nwry and the mtn:wry stores pn.ig.r;,rnu 

watd:H'd data, :i;nd the prm:essm· furrhcr indudes mi:ans for acte~sirtg Hu' 

stured progrn.m:-. watdiNi dat<=i fnm1 the St'l ~op termhrnL 

156. Thi.'. i-q.ipaniws (d d.afrn l 55, Vl'htrdn tht) flfOt'i:~sor polls tht, sd fop 

t~rminal for stMus rqrnrts, dH: ~HTt'S~ing HWfHH ;H:rt.~::.§ts di(' starns 

reports sem b} tl-rn sd hip tennk1;01!, :tnd HH'. <H'.1~essh1g rtH':urn furih~r 

im:!ude~: 

.im:atis for gui<'nHing •t ~H1Hing ff.'q1w.st mes.<..;1g(' HiM d.irt'.th frH' set 

top t~nnirrn! to initiat-t' tnms.missinn tlf srnws re~Hwts HHHaining 

programs ~' Mdied hdm.,sn;:1tim1~ 

rnell.ns for stll.tll~ n·port pr<w•~~sing, wbn"dn th~ status n1pon~ an~ 

prncessi~d to pnHiiH:{: piJlHng n:§J:Hinse darn; .and 

me.ans fo.r ttrnporadly st<.irfog th1' pi>Wng n'!'JKmse data,, 

157, Th•~ .app~irntu~ (Jf dalm l %. wlH~rdn Hit' m{:;rns for rqiorl 

pn)<:i;s~jng hH:h.a1t·~; 

rtH~MH< for i:kn:mi:hihit!ng the MMus H'JWrts, ~~-ht.'n:hy a 

d(~modabh~d sd top dat~1 h r.n-oduc<;,>d; 

means for rtading M kast on~ in!\innMion fidd hi HH' 

demodufot<::d sd fop d.ah1~ whi:-rdr1 ew:-h iuforma!fon fidd h app<.<mfrd fo a 

§d top tennhwl idrntlfkafarn :nmnbt.~r fidd.; 

mt;~M for ~nrting !:a{'.h h1f(1nmdnn field in t!H' ~ia(U$ reporh hy :,i: 

H~t top t<'.rmina! kl1:•1H!!kaJim:~ number; and 
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t(~mp:i.srnry nH.~n:wry nwmls, ">~hfl"dn eat":b s<ined infrwmatimi fidd 

h :H:<:m:nuhiti:d and tm'h •Hci.:-imwbl:Nl '>Mtt;d informafo:m fkk! pr(:.thH.T'> 

Uw polling resptmst daht 

l 5B. The ~ppa1·•mrn uf dafrn 156 furthtT hldudin~~; 

mt:ms for stodu~: Hw prng:rams ">\atd~e<l data; ~·md 

nwatl'> for updating the program~ "'ratdied d~H~l in the ~·tr.idug 

nwatu ~\ith Hw pn!Hng responH'. data. 

! 51~, The ;,i:pp;;i:nlll.ls of daim ! 29 further induding nw;rns for ~pdn~ring 

di.>rtWgraphic dat;.~ frorn ss.d:istrHwrs, w·hi:rehi the me::ms for rorrcbting 

~lfso uses the gatht:n:d dt:JIH)~~rnpb ir dHht 

! 6!l Tln· «ipparn:tus i)f d<~irn i 59, whrrn.in a fint gnrnp of <,ubst>rH.H:rs 

fonm a srntl.<,tkally s!gnifkm:tt rrnmha zif ><uh;,ulhe:rs, flw nw~m'> for 

guttH:rhig i:kn1(1grnphk >'.bfa1 gathn~ denwgraphk d•Ha from the first 

gnn.ip nf' sub\itrihn), Hw ml1.'~m:; for gMherfog programs \'>atdH~d <fat~ 

~ptbers programs wai~tu:·d dafa frnm t!:a· firs! g:roup of suhsrdbers and a 

sN:m1d gt·1.mp nf rnhsi:-rilwn, ~wd tht> apparatus fordwr im~h.ufrs mea11:> 

for generating ;i simu!at~d donf.iguiphk p:rofih~ of tbt· Mtm:id gnilip !>f 

rnbs('rfb{'r'.'l hy i:-omp~riug tht~ prng.nm:is watt":hed data of tht'. sec::ond ;,:nm p 

d subsaibas \Ylth tlw gathend d{'n:wgr:aphk (fata <lnti th{' pn~gnuns 

\'1-'l!tdwd dat;l ~)f th!-' fin;! group Of Mlhsedbt:rs, 

16L Thi: app~u«this of t::lairri 129, wbcrdn thl'. prn-cz";srff fortlH:.T 

im::.kHk'.'l; 

mi;;rns for i::m.HHing tlH' gut!H'rNi pn;~~rnrn:o; ''atchcd data to 

ikh:nnim' HH: freq1H'nty of prognuns watdied b~· fhc suhsi::dben, 

whtn'.lu di<'. progrnins w;~kbtd 1:0trnh >'ll't: ~rr>?lnged. in ::it kast rme 

prngnuns ~vah:hed mMdx hy program tMegi:irJ and fone sfoL <Hid 
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mt~:rns for cr('.HHng :\.Uh~critH'r gn:>up hiforn:rntiun indkathig a 

group >Ilisignrnrnt for eH-:h rnhs(:dbtT by c~HTtbHng tlrn pn1grnms 

watchnf C(n.mts wHh at h'aH (!m:• ;)dv.t~rtisemt1:1t~ and 

~"'herein HH.' trnmimitti:'r tnmsmits iiH' suh!<cdhe.r grnup 

infortwitiou in '* ctHHn:il i:nfoni:rntkm Mn'<nn, 

162, Thf apparnrns of djjfrn Hd fi.ntlH'r lnchn!ing ;l i>d: top H·rmim~!, 

whr.re!u t.he cmHrnf iish:1nnatkm stream im>trutts tlH' H't top h'nnirrnl in 

sekfting adver!ist'lllfuts for dhpfoy dudng viewii:ig nf prngranis. 

1 {)J. Tht app~wattts nf any <Hle nf dairn'> 129 tn Hi2, wht'rdn at h:-;rnt oni> 

ad\·t~rtbement iii <t p1'<mwti1m <ff •ln fofonwrdat 

! f;4, Thf ;tppinatus f~f ;i'IJY O!lt'. id' dHims 129 tn 163, w!u·n:-iu at !e~i~t one 

(l.d\'(~rtbeim.'ti! lndmk~ informMinn mi ;J.dvenhetnents !nH not vii:.l<w 

\Cf.>fTespnmHng tri tbt'. infonilHtfon rin ad\'{'.tthem<:oJ, 

16~, The :~pparntus nf any <Hu· nr diiim.s !29 i:o I64~ whtrdn at ltwH mH'. 

~~~hTt·themeut indudes irifrirmafam on advertist·nH'Ob and video 

nwn~"pmidhig Ht tln' hifon:mitkm on advf'rti~en1ents, 

!Mi, The ;:ipparntn~ nf da.im 1ti5, wiwrefo th!." h:ifi:.H"n"'IMi()tl nn 

~H:h·(·rtiM:nwat<> iikaiiflt,; an i:ofnmten::hi! nr a prom<)tioi:i, 

:!67. Th£ i1pp;srM:s.is of d;ijm 166., ''hen'is~ the i:nfi:,rmathm !HJ 

adv!'rfo.£nwnt§ id£nHfies iiH' individual mh·(:fthlt~n:1fnt::< by mime or type 

nr •idwrtlse:ment, 

lo:<!, Tlw ;ipparntu~ of dalrn ! 65, whendu th{' infornu1.Hon on 

adn~nisnnent~ inc!udt.'3 dfr{'Ninn!< for insen.i:ng <~dvert:L~tnwnts iit t•} a 

ptngurni lhr.:--np. 
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l2l 

lM, A method of t<irgdiug atherHsN1H::nt~, uimprising~ 

g~iHiedng prngrn.rns W:l.h:h<'d <fafa f:rnm a sub~~:rHH'r; 

;malyzing l~>l.tben•d prognHns vnttd.1ttl i:btta by dekrminlng lfit; 

fri>qaem:y i:if progrnms watdit:.d by the subs\:'.dbt:r nr the \.k'l-"\'hl"f~ fo<liits of 

fh\.' suhstrih,,r:, 

C<:irreht.ing HH·. a11<t!ysf'd pt'(1gnm1s ~'l·<~kht:d. tfata n·ith ;it kMt Ollt'. 

<~dvertisnnent by run1pffing the progr>lms w:atdH~d dmii ·with ad.ver· 

f.bt~mf'nts; :rnd 

sdt'tting <1~.t <Hht'rti~H:.·1wN1f b~m.'d \Jn prHgrnms w·aadit'd ~hit~. 

1 70, Tht mdhod -of cblm .i 69 fort her indiuiin g the ~t<~p of trnn!«mitting 

the s~·kt:H·d ~H:h-.:nherneut for display f.t) t.ht' siJbscdba. 

~ 7 ! , Tl:le 1ndhorl nf daim ! 69 {)f 170 forth er induding dH' ~t.ep nf 

~l!)rl ng t.hi:- !i.{·ktkd m!·n~r!:is\~f!H'nt, 

:l TL The n:1Nhod of any fHH' d dnhns l 69 f<> 171, ·when:i:n frH· gathi:t~'d 

progrmns w;Uch{·d d;ita is an<~!;.·-:<(·d {o ddennhu· <i \'ie.,,,er pn:ifik for Hie 

substdhtt\ 

l 7:t The mt"tbod •Jt ~Hi} Hilt of daims 169 rn 1 T1, wherein the 

>Hivertlstmttd is ~ prmrwtl<H! nr ~m infomeHfaL 

<Hh-erti.~Nneni lf; inf{ffl'IWthm {!lJ ~ldvenisem1.~n(s, hut lH.;< di:ki) 

ciwresponding to tlH' information i)I) mh·!?rtbements, 

175, Tht.· mdhod of any 1rne of d;:iim.s l 69 to 173, \'b:erdn th~: 

~H:!Yi::t·tiwnwnl is information zm adv~rtis(:riwnts mid vid.e<~ t'\HT<:'~p{:·miing 

t<J ~he !nf<rrmMhrn {•lJ advtrt.bewents, 
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l 76, :nie mdlwd ~;f ~my otH' of cbim'> 1 (•9 w 173, wlH.~rdn Hn; 

;uhertiS{'.rtwnt ls a takgory z1f <Hhfrtheiru:H!:s, and the c:Htgot'Y of 

ath·N·ti'ierncnt'i sndmks a( k;isl nnt.' arht~rtfat'm!.'nt 

l T!. Tht mi.:thnd of i:blni i 76, wlls.·reiu ttii: uHegnry of adverfrrnments 

hidudt'i at k;~M <me promntkm or ~~t ka&t one infomud~iL 

! 'i~L The method of any one of d~lms } 69 tzi l 77 forth er hiduding the 

stqJ& of; 

receiving sevt'.rnl drnnmd'> of <1.rh·e1·ti'ii'nH~nts; 

whudn t!:H: sdttted ad:\-CttiM.'.HH.<nt h ·within a retdved dwn.nd; 

irnd swikhhsg to t!H' cha~rnd <'Ontah1h~g ihe §d('dio'd 

adverthernen~, 

I 79. Tht: method of dairn J 78~ '' htTdn Hie sh~f) of switching is 

tnmSfhltHlt to the ~frwtT. 

sti:ps of: 

'itodni;: ai h'.1:1.§t <>rH'. program for -;;dettkm at a rcn:wtt· hwatii:m;, 

d11:io~ing ~H kai<t om: storNi prngnun based ini the airnlyi{~d da!a; 

<md inrni!imlHinJ? •·H !t:a~t nne thmen progrnm fr<.1rn nw remote 

location. tn the sahq:.f'itH•r, 

t 8!, -\n appantt11s for providint~ digihd progrnm signals l1:i §uhscrih~r 

kH:~tkiu!l~ tqrnhk of hherting foc•1l an.tih.tbWty signafa and ~H.'knfog 

digih~l prngrnm ~ign<tb n•cehd frnrn ou!shk !l{mn:f'.~, t'<.itnprising: 

a n.H.«HlS fnr n:tt·hlng dlgita.! prngr;~m sJgirnh; 

digbil lU~1;,k drz'uitry, t<H11HTkd to !IH~ H't(:i'\.fog in('.<W§, 

w!:ifl·dn digirnl prngrnrn signals nmv be ins(·~·H·d and \\herein 

digital prngnmrn m . .ay ht: sekdNf; 
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:1 prm:essor, openibfy cn1HH'ctcd !() the digh~l l.ogk 

tin:uitry, w1H:·rdn histdinn of hwrd lolV.>lifohHH_y slgiwh are 

t'fHltn:ilh:d and wlH.<rdn tin· sekctfon (d digital prog:r~un signals ;ne 

ci:mtrolkd; <Wd 

means frH" s~~nding pnignim.s~ op{:niMy cm1m:dt'd to tht

digitlll l!)gk drtlli!ry, •">herdn digi!::il prngrnm :;ignah are ~wnt t\~ 

subst:dber kK~Hions, and wherein digirn.l p.rngrnm signals that 

frnvs:: lnen inse:ri{'.d or sd<'sckd .anc sent w ~rnhstdbi;-r kirnthn~~. 

182~ The ~!pp;mHus of dairn l Sl ~dn:ndn ~he dig~Ha! fof;\k drt:ultry 

tmnprises a rombiner, ~\ht:rdn dlgfrd prng.rnm ;;ig~rnb .an~ uimhinl'tL 

l 8:J. The ;lpp:.arnfm of d.aim HH wherdn the digital k•gk tin:uitry 

Lomp:dse~ ;.:i focal inserH'l'v wherdn !()t:al ~rrnifahHity sigrw.h an· iihert~·d 

tn he S{'nt to l>l.iO$cdber lnc~tions. 

!84. The appan·HUS <d d;~im an whtn?.in t!H~ SN1ding tm~am Cf:impri<>~~ 

a serfall.l.tr wherein the '>trbfo.er ilnfahi~s d:ig.ital program ~ignak 

185, The <~ppn~tu'> of t.l.aim l 8:! whtrdn th~ f('.fei.,:ing mi:an~ <"oniprhes 

;i;n iniegn~t.ed H'N'h('r de<"•Hh>r. 

186. An <ipparntu~ for me fo a pnign~m rklhny system having a 

p!uni!ity \}f progrnrn ~!i:.~m~h; whN'dn the api.rnrnius r·0('th{~S rHrN~tkms 

ff.Ir loc~f !mt.'rtinn fnim a remnk ~HHSfN'.~ cnmpdsing: 

a n:rdYi'.r, whs::rdn rHn~ttkn.1§ for lm~af h:istrtfon from a n~rnnh~ 

smn·N~ ~Ri'. ri:<'.f'h·i:-d; 

a 1.fasabaw, ronU!lu!n~: infrnnrntiQn ~w a p!unifay of progrnms~ 

a pni<:essor, opc-n1b!y efmrwded t.n the n~td•fr· and i:hitatrn~t, 

wh{'l'dtl ihe din·cthms frnm HH' rNlWtt: sourre an: pro<.'.tswd to genernH~ ;:i 
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a local hisat~r, rnnnected t<J tht fffiJN',~sor, \\'hereh.1 kw<~! 

pnignunwJng fa inserted in~o ~l i;Hgi:fa! program signal usiug die pr<Kes-,ed 

signd frnm the pnH.'.rssor; >'1.nd 

a m~tdul~tor, wlterdn a plundity M prngrnm si:gmds indudfog tht:~ 

prngr~m slgu;i~ c;anyhlg Hw ilisertni h.ic~il prnl:!nrn.nnio~~ h mndubtN1 

l 87, 'fhe .:ippllnitus nf da.irn 206 furthe.r enmpr~slng ~1 signal pniressor, 

i>pcr1lbly tt)tHtN'.led h) the m<H:h~!ator, wht'.H'.lll fh(~ sig1wi pn:icc~sor 

•efei'·'es a plunl!Hy of prugrnm signals from the n~mntt~ source, 

i 8$, 'Hw ~PP<tnitus of chlini 206 ,~·bcrehi the recdver recdve,;; selecting 

din·cthHis (m a subsd of programs from the pfons.Hty of proJ;rnms to he 

sdeclerl frnni a n.~mote S(l.tif'te, HH'. P·HK't"isor prnetsse5 the selettlng 

directions, ~md wh{~rdn the k•~al instrtsu' ttnnprhes: 

dlgh:,ll fogk, vdwrn:lil Hit~ digh~1! Jogk sdeds programs 

U5}ug tlw pn:a:essed dlrt~diims~ aud '\·herdn the nrntfobtiff 

modufoti::s dH' sd{•s:h.'d progrnm~. 

} 89, The :l.pp~nw..is t•f dahn :206 w!rnrdn t.b~· lw~al progri1mmhig is 

:tdverH~hlg i!nd Hie dkd,~t~m.is fot' hwa! fosntiox.1 ;offt: din~('.at(J!l5 for 

fo<:<utitig ati\erHsnnenfa. 

!90, /H1 ;);Pf$arntts(i for ~ pmgram sjgtu.~! ddlv(':ry system s'"11erdn digital 

prngrnm .'>tgnafa ;<1rn ustd 1o:ompdsh1g: 

a nx'.dver, ~~·herdti prngrnm s~~~mi.h are recdH'.d; 

a d~~nm!HJ1kxnr, ('.mn:i~'.Cted (O the re~dve1\ wherein 

prognm1 '><ii;o;1l~ are demu!t!ple~!:'d for proce5~dng~ 

dlgH~il fogk. romH~t:i{•d tn the d~.muWplexa, \\'Dtn:-h1 

denrnltipkx.ed sigtlab. <~re ffftH'tsscrl~ 

a control pnWt'Ssing unit opcrnh!y nmns.~ded W th digihd 

logk, ~"'hen:~hi HH~ pnJtessing of tht ~:kmuh!ph:'.:»ed s!gmih in tlH~ 

digit;:il fogk is '-~ontrn!kd; 

MSLV~lN\/ 002627 

Unified Patents 
Exhibit 1002 

Page 868 of 2584



125 

prm.~esH;<l sii;uals are rnuhip!owd: and 

a modutator, <.:onm~i:H~d to the mu!tip.kn·$·, \-Yht·n~ln 

nmHipkx{,d signals :u'f m·m:hdale~ am:! "iwrdu Hl~· nwduhtt:-d 

:<;.igrw! ~s fonv•1n:kd tn suhsi.Tihtn>, 

•rn RF <:'ombjner, ('lHHH'dtd to the lV'<'(H'l<·;:iy HHn!f!lH! katfr•n 

$)'~.;l<i.~m, \'<·hen.>in up~tn;;Hn dat~ ! rn.n~mb.si<ms iH'(' H·rdvt-d from 

the h~·o···way c<!rn1mrnir~iion system; 

a 1H.·tn·tH'K <.'..nntrolk·:1\ cnm:.H:de{l to the .RF enmbina, 

vdwrdn pn>grnm cootN1! fofon'!Mtku:i is ~isHi. ;.rn<l ibt' 

adwnrk t{•ntro!k'r tonlpri~ts a prnu:~sfog unit. '<Yb.treht prngrnm 

Hmtrol hifonnatim1 h f?nWt!iserL 
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I 94, Tbf appat~flg nf d<~im r •n '~'fH.'rdn Uw network contrnikr 

cn11lpds<i's monory and a prnct:H>ing tmH, .,vhi:-n:.irl prng:rmn~ wah:hhi 

iufo:nmitlnn retdved from flw RF Cf;mbhwr h: prorc:;sed by the 

inoti.>s~ing w.dt •rnd stoi'Nl in UH'. mNn(ff}, 

l 95. Th•~ appar~tirn of efaim 193 hcn~fo the net"(>rk t'O(ltn>lkr 

C(1mprlst;s~ 

a prOC!i.'.!;SI}!\ oiwn1bly C!)tlf!ettNi tn Hw memory~ w.hudn 

the prnttssor exttutes <m krtli.'racth~ ganw program, 

l 96. A <'i)mputcr syst.c.m for a lHNwnrk whkh nm tro!s ddi,;'.o aud au<li(} 

ddhtcty to Ml~lstTilwr !<Walhms, comprising: 

;1 m:tw<.u-k eotHW(·th:tg ~ubsnihi:-r .!1w.ation~; 

:J pbraHty nf termfoals, comwctN! to UH' ne1work, tn uHow 

suhstrlhers a~ subscribtr l<.tc~itfoo§ ~() acci~ss Hw ndwork; 

a pnH:es,>Hff, cm1m;cts.~d w the ndwtwk and rN1iotidy !<JtHkd 

from th!.' rnh~cdhi:t· !()rniimH, '8hi:-rcin dif pn:H~12swr gtrH'.i:'MU< 

tmHrof ~~guals tn control U~('. dhtritni!ion <>f y}drn .:md >).udin 

~igmils Hi the plur;:i:Wy <d. !enuinab !ne,;:ited at suhEniber brntfons; 

<Hld 

:>lgn<d pnwess}og ('.~~uipmcnt, V•hkb s'<mwwidc>He!> whh tht'. 

pr(1ressor tbnnigh a mM--ni:-h'Htrk l'.!)lrnet:tion, adapkd !<i ~mtpHt 

audio and ,.kko ~igo<i!l> hi >l plurality ofh:rmhrn!s. 

197. TlH~ ci>mfHHi;:cr sy;;tem. of daint J% ~'kerdn ~ubsnibers lnkrnri 

with nthN imh!iedbns on the nenn;rk and the pnH~tSS(H' protbSt.';; 

.mb~erihn requtsh lo inkraci: with <10H·r rnh3u·lbt:t·s, 
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117 

!93. TlH' nrniptHet· system <if daim !97 ~Yhi:ndn fin' me~ms to al!oH· 

suhstrihi~rs to internet svit!t oihH' 1wb~cdben; comprii't~'> ;:u:1 intt>r;ad.he 

gaim.\ w!wrdn nwn~ Ornn 01w suhsrrfo£,r ph!yi1 Hw ~<H'm.' g;;1me, 

19Si. Tht.c romirnh.~r systn-n of chtini .! 96 further t<1fnpdsing a .receiver, 

tipH•~hty enrwteh·d to th<~ pr<~i:-essor, wJH~rdn tht; digital ~'hfo1:< >rnd ;~udfo 

sl1~m1h an' telnbchm pr<Jgrnm§ reeeh~:d via satd!ite tnm~mission by tht~ 

rttdvi:;r, 

20l). A. n.th•<'oi'k comrn!kr frir mK' hi '~ rnbk ~ystt:m for dw<>sfo~; tt'H 

on'rlays, wherein a subscrihe.r rn<ly n·~·iutst ;1 kxt OH'.rbly rq:1n's(·aHfr1g 

the :nnl.io as1i!)daied wiJh du: Y!iko tl) a pn>grmn, v·•lierl'in a .'>d top 

terminaE traasmlt~ the .rnbsrdher requests eomfffi-'>ing: 

>l mf':rns fiw re~;d·dng suhsnHwr ttrpifsts~ 

~l prnn~'>tH>r ti> hk1Hlfy thi:- subsrribtr n~qm·.'>1 for t{'\t (fft:rhiy~ 

fHnn ;t p!un~!ity i)f s:uh:s.cdher H'lJlH'~<t~; 

a me§lns fiw c!tzif>sing !JH, rnrrt'§JHHHfoll; k%:t. zivtt'h!y from a 

phi ralHy of text UVt'days~ and 

a rm';uis: for tnms111iHiug text i>VeJthiy ti:> t!:H'. sd t.op terminal for 

dhpfay. 

meuis: for n'n+,dng Nmfr·o! ~dgmsh with iext (neday~ 

im:ans for prntbsing the r<'N~h{'d rnntnJl ~ignab for text nv~nhiy. 

202. Thi:- nt'{VH:l.rk ~~ontr'Ol!er ()f d~shn 2!JO r~brrdn pro~;rnms: rnay hav~ 

:s.ign !angaag{~ vil:k~o ::l~~(l<'hikd ~~ith the pro~rnnl wherein dH' 1>ign 

hn.1guags.'. vith><.i i~ displayed. 

103, Th~' ndwzirk rnntrolkr nf rbim 201 wherdn tbe sign bm.gtrngf 

''irleo is trmisniiHcd on a s:epaniH~ etrnnneI to t!H' suhsn1ber-
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204, A !:\)')lh.~ra fm .. dnm!!<iug .£1udk1 dsm:rne!s, \\.'htTdn mi:we than one 

audio drnnM.~l m~y {~tht for a vidro, comprhing: 

a signal pro~esrnr~ wberdn a phirnhty of <ligHal vh:kt) sigmds ~uid 

audio t:fumnds are nx'.t:frt:d, ;rnd '~'b.en.'.il:l a re(:ehed video siwrnl m~y 

h«ive m~t!tlpk <:Wdh) channels~ 

a <:.outroUer. \\·f.ltreln th~ Nl.lhl)!ld·· l>dt•ds one N' mott' aeeh'td 

>HH.lio dumneh, wht.-r.dn nm~ or nmrt'. au.din chamH'.h: Hrnt corre!lpond tv a 

nwelved vidt~!J art sdected; 

a dbtdlnithm sy~tem, npernbly cnirnN'li.'d to the l.~<mtroller, 

""·nn·dti the sek~~tNi audio thanrn::!s lln: distributed and ~1 Hstem:r rccdves 

(1m:· nr mon> audio .-h~Htue!s; ~md 

whi:-l't'lu a progt~un <'.fwlr<JJ hifnt"m<lfoM )ltgm'li is m•~·d Jiy Ow 

i.::ontrolkr H.1 s.ekd <.HH' or more rtct~i\·t.~d ~u<lkl drnm1ds. 

205. The system of' d;:iim 204 whff<i.'lti the pn>grnm ~<mtrnl hifonxrntion 

signal is ri.:t:dH:d by H1(~ sip.ml prMessor, furthi.'~- toinprb:hi:g an interfai.::t; 

cn1m«.~dhlg flu: sign~! iwnt:~~s<•r and dw ('"~Hltni!kr. wherein thi: prn~~rnm 

corurnl infiH'matfrrn signal is pt<;sed hctweeu the :>igrrnl prnn-:sHff and 

M.~tttol.ltr ls~fog tbs:- fokrfm:-e, 

20~), HH~ syst~m {)f daim 204 whcndn each audio (:bmmd rncd~·t'd by 

tk' s.igm~l p.n:»~i.'S!l~r f1w a particnJar vidt<} is fa~ <> <Hffen)nt langu~ge Rnd 

th~ t:ontrnlkt· sdeets inH:Hn drn1wth h;ned (m bngu;:ige desfred, 

Z.07.. An '1pp~1nt1n Hrnt g;~tbers infortna1i<.i·ll nJat.rd {Q kkvb:kin 

vie\'ldng ~rnbits, comprisi1i:g,: 

<t fin;t prnt:i.'SS-OT d.rnt pnwidt>s h1fornwHon rdated tn whkh 

tekvision prngn~mmhlg was vkwed; 

;;i first nH'ltM)ry ('0Upkd to the fir:-;t prneey,:or that ~ton:> Hie 

infnrma.tion; 

a scs~o~~d pt·1)Ct~SMir drnt n.~tdws tht !nfonnatfoll from HH~ firs~ 

menmry am! arnmge~ the infonnatkm as prognrn:is watched <hta• and 
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a St'.cmid memnry touiikd tn t!H'. 1wnmd prnt:t'SS!W dun ston'.s tl':le 

prn;;:rnms ~·VatdH·d dafa. 

W8. TfH; <~pparnlus of diihn 2Wi. whn·dn tht infonnathm indul.ks daH· 

irnd tltne il:lfrirmatlon, .and prngnun information and wherein the 

pro~~rnms n·atch!i.·d data h< stored as a prognHns watdH~d ma.trh. 

2l)9. Tlu~ ~tf}p~n-atus of ('.bhn 208, wl1<.~rdn the pn::•gnnn informaH•ni 

im:ludes one or nmn' f:>f pn:~gram tate~wry, prof;'.nuri tilk h1form<itJm1. and 

pnignim durnHmL 

2rn. Thr ~lpparntus of d<ifrn 209, ·when.:iu thi:- pn~gram catq~.r1cry 

in('.lm!es 01w nr n~wre of sports, mode-;, t.bi!dn,n's s~wws, news shows. :1ml 

p_ay..fi:>r--vfow t~;,:ent$, •Hid wherdn tlH; dak atHl tl.sn('. irifrirmMinn is thi;

di!te and tim('. dk pn)gnun w;~s Yk\·,~·d. 

l ! ! . The apparni u~ (lf dafrn 209 (H' 1! ~\ w!H:rein th!:' pf~)grnrm w atdi~;d 

irhHrh iridtldi;5 <:ohtmns ;rnd nm:s, dw t:Hlunms lisH11g t!w tinw and d.:iu 

h:ifonrnl:tkm irnd tlw nhh fr;fo:ig dH' pn:>grnm infonrrnti<Hl, 

2LL Tht ~pp>1nirns of thim :n l, '"herein th~ dnw Mid ifaH'. 

informal'hm ls listt.·d in Mncks nf fotJr ht•urs. 

21:.t Tht~ appi~nHm of any om· of ~hims :w·1 Hi 1! :2. '"ht'n:-in HH' 

h)forrnafo:in h provided frtirn ~l plurn\Jty >:>f St'.t top tet'mifrn!s !!mt rftelH'. 

pr<.sgnunrning fr<.mi a kkvbion ddh~ry syskm., ~md wfH'rdu (~Jdi zif the 

pfondity of s•d lop terminals i!i kknH.!kd hy a 1miq~H' khmHfo:afam 

mimhu, 

214. The app<iratus <iJ duim 213, wbt>n'h~ t;ad:i partkuhn ~et fop 

ten:nhHd ha~ au ~~!if>Od~it.t:d prugrnms watched HHHrh .• and pn~~r<i.ms 
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watdied dii:t~ f{ff <1 parHnibr !ld t!>p l{'.fmhrnl h arnmgt~d in the 

assodated pn:igrmril:i w::tk.hed rm1tdx, 

:us,. The apparnrns f1f <:la!m 214., \\berefo a~ m:h.Htfon~1! ldt>vhhm 

prngnuruniug is vle'i''ed) tbe pro~rnm$ \'HlH:hed matrh: for the 11et top 

h.:rmina! h updated, 

1H'i. Tbe apparntus of any trne of i:hlims 107 to ::us~ wherdn the fin<lt 

prnct-ssor and the first mt:,nwry arc ei-Jnt<~itH:d in ~~ set top i<'.tmhrnL 

217, The apparatus of any tme of claims 207 to 2 Hi, '"''hN·dn the :'il:'Ml:ld 

pniresl>or and HH~ ~wNmd tm·moi."y ~1r1• ~onhihrnd in a rah!~ tdt'\:·i,;im~ 

he <id t: mt 

HK TlH' ~ippanttus nf any zme Z)f da!n'.!S 207 tn 217, whffdn the S{'.t<.tnd 

pmte'is<H' ~md thi:- seH:md tn~mziry are eont<iil:H'.d in au <iP<'rntions ('enter. 

2:!9, The apfi>lrnhts <if any mw of dah:ns :107 hi 218., wht'rdn Hie ~i;c\md 

prnt(''.i$(lr and the s:etond mem.nry are toi1taiued in ~t s~'l tup t{~rmin.al 

220. The appa.rarns 1)f any one of da!ms 207 ti:i 219; ·wb.:rdn UH: second 

f.H'O('.tssor 9htail:is: tht.' in~f)rma.th.in by §t'nding a pomng n:n:!i'§ll.ge to ~! .sd 

top t~nnhul ~~nmH'.i:;ti~d t1) th~' ~N>.nnd pn:tl'.'(~SS<H\ th{' sd top termin~d, in 

respnn~e tn thf.' polliu~ me>;•rn;::e, ~f.'!HHng drn htfo:nnaHoo tn OH~ .setmJd 

pnicessnr. 

11 l, /rn apparnttl§ that gatht't'S programs INHklu·d dat<i, t(!irtprhing: 

~ plllrn!ity ~)f tt>mtfo;'is t~~1lHH".tt('.d {($ t(HTe~r.szm.ding tdcvhhrn.s and 

W a tek'dshm prngram <ldiHo'.q· system., e~u:h of tbf': knninah Lndm:lhig ;) 

im~mor~ that ston~~ pn:ignun acct% lnforn:rntfon; and 
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a n~<'eiH't ~~(wpkd to the p!unl!Hy of tenninu!s, the n;('\~h'e; 

ncdvlni:; the program a<'~('.SS infon!i~diou, \'lht~rt'ir1 ihe prngnnn '1Ness 

hdl:irm>ltim:i b sttwni as pnignuns ·watd.H:d daht 

222., The apimrattH of daim 12L 'l\betein tlH'. pn:igrnms waJd1cd daia is. 

:'>lored in ~ prngni:ms watdwd matrix, e;:icb of the termiuah; befog 

<issigntd ;:i ~rniqtw pr"~gr~ims \\ak!wd mHtrh:,., 

223, Tht- apparnru" of daim 22.2, "~hn-dt1 e~1<::h d the ferndnah is 

;~ssigr!td :t ~WkFH' addr('.SS used ti1 idnHffy the iermhrn! and th{' assodatNl 

prnt~ram~ watdwd !lhHrh. 

224, The apparntus of claim 222 nr 123, \.~·herdn {:ai::h of t!H'. Wrmfoals 

is ass.igm'd a grnup h.k1Jtifka!lnn, ifH' gn:iup frkntUkation t:ommm1 to a.t 

ka~t tw<.1 t(rmitiali;,, 

wakhed matri~ h1dudes time of day ;~ program h watdwd aud a pMgrnm 

categqry frir the prngrnnt 

:n6, T~w <lpp~~-;ittus M cfalm 215., '-fhcrdn HH' prognun rnt{:gork§ 

i-ncludt: <.!Ht'. nr mnn; <•f «hildn.:n 's progrnm~, n.ew~ pnigranrn1 §fHH'i"'> 

ptognrnis. rrny,.for--,·-i.;.·w, irnd rnovh:-~. 

117, Tht >ippi~rntus ~~r uuy (Hit: tlf dairn::< 222 t<i 226, wherein ttw 

pi-·(sgrnim wat1::hed matr.h indudcs ~t tinw of d~1y a pn,ignun h "~.-'<-ttdH;d 

.::md B pn~gram titk. 

U8, The app;~nttus of miy fHH'. of i'h::.im~ 222 to 11.7, whndn ttH' uniqtH'. 

prngrnms watdwd matrix b upd<it1:d <tS additioiia! propam nc~{'.S~ 

in!hrmafom is pr<ivitkd by t!u• ;).§1'.Gdated r.ermhiat 
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229, The ;ipparntu.'.'> of daim 228, ·whi.:r-dn UH'. prngnnns n·•~tch{'.d darn is 

reron:kd ;is r!HWt~, t!H' nHnHs torr~:siwndlng tn lhe mimhcr of tlrni.:s :~ 

prngrnm i.:~tl('.gory h watched at tin· •~ss<1ch1tild t1:nnina!. 

2Jtt The apf»1rntus of any one of daim§ 2:;n tn 2:29, forth.er rnmprhln~~ 

~! phtrnlhy of 1fatab~t'i<'s~ whrdn ei!:'h <if tlw plurality !)f i:hitabases 

recd~·es hiformati.ou from prn~;rMns w~ikht:d imHd~X'.S, the infonnath:>n 

indodil1g the termhl;ll :?a:ld:ress, gnmp identifier, and pnii;:ram coirnb, llle 

database!> !ndndlug •me 1:.>r· UWH' (if vk<wer przifik, <H'CMHH MJfo1g, 

prngr<im sdiedulfog ;;iud ~HIH'~·tbernent schs.'dulln;-~ d<ltab;~ws. 

23 L The app<H'atus of ::my mw of daims 22J to :no, further comprising 

;;i rontrnlkr iH the tdes,hi~)n progr<H!l deliwty sysk m, thf.' c•rnfrnHer 

eirnpkd tn thi.' ph.irnlHy <1f lennh:rnh, the coiltrnHN' hs,th]g a mesrng{' 

dirN'lfog ea(:h of HH'. ti'rrnim1h to lH·ovidt- Hw prngrnm ;l{'{"(:~§ 

infonmidon, ~YlH:u~!n Hw HH'SSklgt' h a poWng reqn('~..t 1nessagt:, the pnllitig 

l't>{!Hf§t rm·§~~>lge ~eiH n.,·o· oi:H: of:>) tf~bk ti.'kVL">hin. cable and a ttkphniH: 

Hne ;:md a iTspOn§t' 0:1~'~§>ige :is n~hu·ilNJ 1)•tn· oot' nf the rnhk tdf.'visioo 

O)hk and the tdq.ibmie HnL 

231, The appan1tu~ M daim ZJ l. '"'h-t;rdu th{'. po!!ing requi:-H nw~s~lge i~ 

;i, t>'1::lit polling m~:ss2g(\ m:id w1H?rdn the qdk pnHfog .mt<s~age h one nf 

rnH·taU po.Hing. hub p(il.ling >1.n.d !<~ken-p~l:'>sing polling. 

:BJ, Th(: appanHus of miy one of tbims 2~l or 132, w!Hcrdn tht 

progrnm ati:e:;,s informMfon h pn:n'id~:d in the respnnM'. mtss;:igei the 

rt:;,>pzmse int:~s;igt: i1:!<:'hiding: 

a k:adiog, Ha~~~ 

an ad.dn'ss fidd indudfog HH: <id dress of tbl.: tennhrnl~ 

a sub§~~riber n>gkm d~sigiuuinn tlw.t in th.ides <~ g•~og:rnph k;il rq1km 

in whkh tbs.: ~errnhrnl h fol:ated; 

tl 1H"mhrnl identifier that unhpH.'ly idt.:t~ti!k~ th11: tennina!~ 
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an inforn:wtitm fkkJ tllat indudt:::; <l tommHud tn prnvi<k HH~ 

pnigrnm <ictf;,;s h:dnrmatfon; and 

a. trnmng fhlg. 

23:}. Tl:H' a.ppa.r.::irn?'i of rhlim :Bl, 232 or 233~ 'Wf!l:rdn the ph.inility nf 

tt:rmhrnls pro"<·kk HH' pn:igrnm m·ct~~"' hifonnatfou ushig: a random i~c<'~'s~ 

methm1 

D5. Tht ;l:ppa:riitw~ of .imy i:.lnt' nf tbims 23 l i.o 234, wbt<rdn tht 

t(>nfro!kr hi !ntMtd in a tiibk ht<Hknd nf Hit' H'lfYh<km progrnrn ;:kHYtry 

i1:vste1n. 

1J6. Tht~ apparnhls of any mH~ {d tbirm 231 !o 2.35. wht~r{;in the 

tontrnUer h kH:ated ln >w <.<JH'raHouis. <.'1~t1H'> (1f the tdevhlon pr<Jgn.nn 

ddh»r·y !'yst~~m. 

2.37. TlH~ app:irntm of :my m1e of daims 221 w 236, ,,.ht=:rdn imHvid1rn! 

tt;rminab are gnrnpet! iD rnH! of a (iforn!Hy of frnninitl gnrnpii~ <md 

w~H·reil:1 the pn:lg;nuns watche-d data is "tnred iii> grnup pt·f1grnm" wah:hed 

diw1. 

1JR A sy~ttm tlrnt g:<1HH'.l'S prog.r<um> '\\l.tkbed tfata ift <l hroa.duist 

tdevhbn ddh-ery sy:>:t•o'.m, e<nnprhfog: 

nw;;n'ls for 1;.atherhtg pn1grnn:1s wah':hed data frnrn 1)!JJ.' or more ~et 

wp ten:rl.inals ii~ a hrnadeaM tf'k<.-iskm delh·t'ry system; 

a i:btat>1~:<1es that Mon·5 the garh~!"td !JH}gnnns 1\ akhed data; 

uwmVi fo.r a<'.~:<i'~~lng th>:' ~ton'.d prng:r~am wakh~,d data; 

m<:.·~uis for 1xnmfrug HH'. <lN'f%fd pn)gr.am~ w<!tdiH.l data to 

rkknnfoe prognrnrn w<ih:hed e<.itrnts eorr(:sp~mdh1g w Hw fn~qoerwy (>f 

prngrnrn:.:, waidH'd by tht- nm: or nwre .'lN top tt:n:nhrn~$ in HH' l:iroazk;ut 

tekvhhin delivery ::;~·5t<:.~m, wti<:.~ndn Hie prngnims wMdw<l. nwnts an'. 

arnww·d in ;lt k~i?'it o.!H~ prngnlJ1)S '' atthed rnatrh:~ 
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mt~ms for •:re~tin~ !>N top terndna! group informatkm iudluiting <t 

grnup :is~igimwn~ for ;:1 1'-d iup ~ermilrn! by tGndating the pn)gnum 

~rntd1ni rnirnt?:i with oih~gnrks <Jf 'itfoo.',, ,,·!n·rdn the video uttei;wrifs 

lndude \hk')~ iivrdhbk for H~ndin~~ to dH' set top te•niimd; :rnd 

me}HVi fnr tn~iumHting the Si'.t tnp. terminal gnH1p information tn 

Hie !:id mp knnhrnl in a ~-011irn! information ~Hl'.2.m that in~anH~~s thr S!'t 

tnp krmhrnl in ~electing d.w vhl~'<:.>~ for dh~)hiy. 

2J9, The systern of daim :.ns~ further compr1sfofg; 

means for t'~ira~tlng dat~ from an frifonmHion fidd iJf a prq~r;;im 

~~<mtrol !nforrnathrn !ii!grnlL whrrr:in !be extrncH~d dat:~ indudes przigr;lm 

:infornw.1 i;m;. 

nit>:u1s fot· ('.ft'Mini~ a p<illiiti~ n~qubf rness;)gf ih;l~ direds a "et top 

terminal lo inltfate tnmsmissfon 1}f ~t set top h~nnhu.!! 'it ams n.>fH.Wts~ 

nw;uH for prnces~!ng f.bt: n.'H'lH'd set top termina.! ~tatus n.~fHffh fo 

pn.Hfw:e polling rl:'spon~e da!~1: aml 

memn for i1it.egr~1tlng the po!Hng re;:;pon!>e data >sHh di<' exf.rnekrl 

rfah from ihe hlfonnafo:ou fieM: <>f dH· f~rngram. Nm!ni! hd(rrrnatinn 

§igmit 

24fL Thf' !»y§tf'm M d~lim 239, ~" lH'rd1l !ht~ ('.ri.~ating i:ne;:im ('OtnfffiM~§; 

HH.'::Hls for n~adhii:: diHa!rnM~ fiks using Ole ~H:Ti.':>~ means, ''loben~in 

Hi>:~ d~lfab:Hlf'. files ~m~ rda!foirn!Jy key(·d H• ~)fl.t? a.irn!he1· thrntlgh a s.ef. 1>f 

set !op termh1al h:kntifk<Hkm m.n:nher!ii individuaH>· unlque ti) a 

p:~rticular <;i:t h:ip krmin<ll; 

mean~ for fnnnattin~ the pnning n'qm'!iit mes:rngt', whndi1 OH' 

foim;~tted polling tt'q(H'.«<f. ~1H'ssaw' indodi"'-' at kast rm!:': wt fop tNmfoal 

kkntifirnthrn rrnmbt':r; and 

mrnns fur Ulah!bg ~t k~ist one p1)Hlng t'onun;:md bli in ttH· 

fmm:i:Ht'd p!}!Hng n'qtH:.->J mes~<i];;(\ \Vhtn:-b:i tl:B; li"nabied pn!!fog nrn:im:rnd 

bit cnmmamh frnnsmis~hm of the set top tennhu1! stati..is. reports., 
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24 ! , The sy»<km of dalm 2J9 tw !4()~ vi;herdu t!w prntt<;Sing Jm:<rn<; 

tomprises: 

cnotrnl n:tehtng n:i~aw; fnr demQdufaJing the n~tt'lved sd tzip 

krrnim~l stMu<:-: :rqw:rh: 

means for n.·.ading .at lrnsi ont in.formation fidd in HH.' n·n::ived sN 

tf•p tt,rminal stai'u<; n~p<ffh, wherein t!w h1f1:!nHatinn field ind1Hh:!i OH~ 

prn~~rnms -i.~ah:hed dahq 

mean!> ftff !>Orting !JH: infonn;.Ithm fidds h1 HH.' .n:rdved !'id top 

h'rmimlJ srn.tus reports hy a set top IH'min:l! hknrHk:J.Hzm muntH.-r; a.nd 

ti:mp<Jrary memo·ry me~m~ hw .l!('.S'omuh:iting the Hirh:~d 

informaforn fidds for the sd top knnil:rn.b, "~twfdn the m:·num.dakd 

wrt•:d lnforma~ion fidd!> prnd.u&:(, thc p<ifHng n:spoirne dilta, 

241, The system <)f thiim 141, further z:ompdsfog z:omit,tUnn n-i<:am for 

~i.nkfo~ tlH: pr(ites!>ing nwaus to OH' tfaii1km~, wherein the polling 

n'1'fWllfi(· dai~1 may he stort:d in the dat~hat<e, upd~dng the prnirams 

watdwd nrntrh, 

243, 'fhe s~ '>km of daim 241 nr 242, wht'H'.in tb:t~ rontro! n:t:d' ing 

mt<rns cnmprise!> a fb.d.i<i Fn'.qiH~n.-:y dto:wdu!iliin- for n~cth·ing up:stre<nn 

data tr~nsml~sinns from tlk sd rnp krmfoak 

244, The system d' cfohn 24 L, 242 or 243, wl!erdn the (;~H!h'H! n::;;'ehit1g 

m{'<rns cr.nnpri:ses <~ H.'kp!rnne for rN.'dviug dahl tnmsmi~!»hms frnrn the H~t 

top t!:'rmin als over fdq:i!HnH.~ li11e:s, 

245, /u~ appM·aiu:s Jor HM.' In ~1 cahk H~k!vhhm progr:am ddh{•ry 

sy§tem, UH'. tM)k kk'.\ision ddivery systan Nupkd to OlH' t)r morf' set top 

termitia!s, Ha.'. ~me nr m.<.irc sd: h1r1 krmlnab c<~pabk <Jf J!,{'.Utrnfoq~ 

pn:igrnm~ watch,;.-d d~t<~, th1.: apparnhl:s {'.otnpdsing: 

nH.:am for gathering prngrnms \\akhed dau~ for a l>id top t.:.~rmhrn!:, 
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meai~s for swdng the g~l1ben.~rl programs. ''rntda·d data hi at least 

n1rn dat<~h<be; 

tm~mis for <l<'.C('.<;:S\ng thi: stor~d prngnnns wau·hed i:bu~; m:id 

me<rns for C•Jt-mtfog the <HT(~SS·N1 prl\~rftm:): \\-;ttscb..ed data to 

dt:H'.rmim~ the frtqurncy of prngrnms wa!ched by the tnp tcrmhrnl, 

wherd11 thi:: prngt·.;)JilS \\·atdh~d <.~~).1.rnti> art ;;irr:anged hy p.rngram cakgnry 

ii.nd timt, 

246, TlH: ;.tpp;wnfos {~f d~1!m :245; fortber N~mpr~shig: 

means for \:r\'<Hing s~~t toµ terrnimd gnrnp !nf~rmation im1k;Hhig a 

group assignment for the %~t h~p knninah; ~nd 

HH;an~ for tn!f!SH:lit1h:i:g the set top termfrrn! group h!fonnatfon rn 

the set top t:ermilrnfs in <t e<.HJH'<.)~ inform.at!NJ. stream (~apabk 1.1f f.H:il.Hng 

tht~ sN top H:rmlnah, and whcrdn the ~~athl.Tiui~ n.l('.lrns c<u·i1pds('.~; 

me:lm. fot· g('JH:ra.Hug ;l. po.!lhtg n'quest n:w§sage drnt rl.ire<?ts 

!lie lill't top tetmhiah to hdt.iate 1nmsm.tsskrn ($f a set to}) termht>ll 

status n'fH.ffi; 

nwans for n'cdv!ng the ~et top ten:ofaa~ status n~pm·f~ 

wht.:rdti the n::nhed set fop !e.nnirrnl siarn-. n.~port l:(Hlfab~ 

pro~~rnm~ watched inform:~thni; 

mNHl<> frir pro<'.t.'ssing the ri:-cdved set top t~nnhrnt stiw.is 

n:porrn to pn.iduce polfai~ n.~~fHHlM.' dijfa~ and 

l1Ho>lw\ fo.r sfodng tl:w iw!Hng re;;ponM' diat>l., 

247.. Tht' apparntu:;, nf d~1im 246, w.berdn thi: prnce1>shlg meam 

comprises: 

11MHH< for dernodubning the rereh'(od set ti:i•11 term:hrn! sfati..is 

tne~ws for reading at kas~ om, itifonmt6nn fidd in Hw 

tfonrnd:ulMd set H.>p oat>'!., wherein dlf at kast O!'H' inform.afom field is 

appended to •l ~H~t h}p tennin,al id.enHfirnlkm number Hdd~ 
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mt'<W~ for sns·tiug tin' at k;1q: <nH: irtf(irnuH:fors i1dd In n·n'iH~d S€t 

top ti:'rmina! st~irns n'pMtS by s~t top termfo::d identification 1wmh:1·~ and 

rnemnry ~n€;:1ns for ~i:-na1rnh1fo1g tlH~ snrted h1fonnathrn fidds for 

tlH' at k~~~t one set wp trrmhrnl~ ~'herdn the :H:<'imm!akd !H.irh'd 

in funn~Uun fkkh pnidu~:t· tlw imlllug n"Sp<mM'. dafa, 

248- The apparniws of i.:hllm 246 or 2,:f"i\ ftir·thN· txm1pr·ising me~ms fl'.H' 

~lfhfating UH' pn>gn~ms w~ttd.1Ni <.h~t<i in ibc siorfog me;uis wiH1 dH.~ poHing 

rr-s}HHlH' (hHa, and 'i\'lltrdu the rnunthig nw<.ms n:m~pdst'S: 

ttH.'.;llH for reading foe :prngrnms \\·1;1;ti:.!H~d rmmt«, wi1erdn a 

se-parnte prngnims watch!:'d (rllu.it h assigned k• different Hme skits iti a 

d~1y for ;:i pr(ignim nitcgury~ and 

rnrnns for S(>t·Hng tht.· prngrnm:s natcht:d etHrnt?,; from hi?,hest to 

249. An ;~ppm-aim t:lrnt gMhHs pnig1·ams wat<:h·ed hd{.in1rntlon from :»d 

Wp tennhu\l~ in ~l brnadeiH•t tekvish>n prfigrnrn <:.h>Hvrry system, 

cnmpd~:ing: 

nw;w~. for g;ltb.=:ritil!, tht~ Jffi)gr;:u·n~ ""'~lh:licd iufonnatlon; 

nw£a-1s fM"' s!nring Hie J~•1thi:red prngnmis watdwd infunnllthm; 

mi:::;ms for sorfing the H<ffcd: prngrnms watt'ht'd information hy a 

plurnHty i)f prngrarn c~i~cgorks: and 

means for nuiking UH' pl1Ln1lify of progr<wi nitt~~ork-:,; by 

frHia~w:y nf pn~gr·;ums wai.d:n:d fo {'.Jidl nltl'l;(ff), wb-rn'iB pn.igrnm 

cah'g<nk~'> with nwn: pro~;rams wakhtd ~rrc nmh•d hir~her Hurn pnigram: 

nit!.:'.gorh:\'i 1Yith fewtT prngrnm:» w;:1tditd,. 

15lt The apparatus tif -dahn 249, ~~htrdn th set f<)p u.-rrnhrnh baH'. t!H'. 

~:apabHity nf n:·c<'iYing iwUh~~; rNpH·\t n-u:s~;lg{'.S arH~ trnn\'imhti1ii~ polling 

re!\-poma:s, ~he j:B:>lllng n't>j:l<irnw~< induding l:ht' prngrnm:, wah:ht:d 

infonnath.in, m1d whi:::rdn tht gathering mf,<rn~ l:'ompriw<,: 
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pz1Hh1g n:qtw•t 11-w%11ges ;:iri:' tnrnsmiH~~d to dH~ wt top 1t.'rmfo:~ls. 

rf.'qtrn:<>ting UH' set 1(ip H·rmhrnh w return flH: po!lhig rtspNise!I; 

a n~cdY»r that r»cdv~'li th~ pomng H'.'<fWl:l:'>{'.S from tln' ~et l(ip 

ti~ rmi irnh<~ m:H.l 

on tht'. prng.rnm<:< watched lnfonm-itfon for the st~t top termiHHh is 

e:~Jnli:it'.d and stM\'.t:L 

2$1, Tht> <lppanlhi!l of daim 24~) or 250, ~"<·h"ndn the i;!aHH'r<'d pr<:.·grnmli 

wat1,;hd ltifonmHinn !:Ills been previoissly s(ornd lu Hw sfodng nw:rns~ am! 

25-t Th: apfHira!u~ of H~i~ <HH' <~f dainrn 249 t<.> 253, ,., ht'rcfo !tH' 

prngrams '-Hltdied information h tramnniHed ovN· a H.~li.'phon(' lhH'., 

swrin~ the gMht<n.~d programs wati:b.:d d.Ht;1 h:i a J;H;1h;~<,;e; 

nrN~sshJg the si:orecl pn)gr~ms w:HdH:d dHta> and 
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nnrn ting the aert>~~8Z'.d pn:igrams watd1td d;ita i.o deH·rrn:hH~ thr 

frtq1.H.'.lH.:y nf programs '<-Ya!dH·d by th<:.'. <...et h)p ten:nhrnh, ~' !1ndn 

progrnms ·watt~hed rmnHs art~ arnrngNi in ~1 prngrnms wMdH:d n:rn.trh:.. 

156. TtH~ metllzH:! oJ t!aim 255, wlwrdn the sd t~}!J termhrnts transmH 

sN mp ti.'rmhrnl statn~ n.'.p~wts h respzmse ti) a poWng r~quest n:lf'.%;:1g>' 

prodm::N~ u.<•int:.~ >i prngr,am (OUtrnl foforml.llfon slg1rn!, ftirHier 

rompdsing: 

treating the polling reqtit'Sl nwssage~ 

trainm!!tlng the puHing n.:qutH message W Hie H't tnp termhrnh, 

\·lt~rn·in tlH'. 1wtHng n'qtH'st nH~s~rngi:· dire<'ts sd t.np ltrmina!s !<:~ h:iWat~' 

~iihin·;nn d.at>I tr-ansmi.ssinn of thi.' srt top termhMl :<-tarns repm·ts (lvet· ~1 

t;~ble distr·Hrntkm network: iind 

H'.t'd~·lng tht' '-'iN top terminal sustus r!O.'.fWrts. ·whtn.;\n the sd top 

te-nnitrn! st;Hus rq:wrt<; indude Hw prngrams wau:hed tfata. 

157. ..'\ pnH:r%1)r hi a fahfo td~'vhhM progrnrn ddh'S:!") systs:m~ the 

dcHvi.,ry systt~m provldinJ;: pn}gn1rnmiug W subscriber krrnhrn!s, 

tomprhlng: 

rne~n?i for _ip~thtdng pruguHn'> \~akhtd rbta for Hu~ tfnnh:wh; 

a datahitst th:H ~tores the g~~HH.':n:·d prngnu:m w;:itthNi data; 

m~.':llm fnr <~tctsshi:g tht' stored pn.>grnm~ '~'atd"ied darn; ;iiH! 

nH'.;Hrn for rotrnting the B.tcessed prognun~ v,·;ltcfH'.d dM;l hi 

di:-il'nl~hH· tht: frnpienry <if prngrnnH wMdied M tin.· to-rnhrn!~, wherein 

p.n:ignnm watdwd 1:(mnt~ are ilrnrnged in a prognum •qtditd unm·ix. 

258. Tht> pnKfs~1>r of daim 257, fortlH~J" rnmprbiug; 

nH.'iHl:i for i::n.:.,atfo~; t~nninat grnup infornwthrn fodkatin:,: grnup 

assiguments l(ir th(' ttnninah by s:orrdating the prngrnm:<- watrhtd 

i::omi ts ~\ lth categi:irks (tf dat::i, wh!'.·t·dn the dMi~ rnkgode~ inchnk 

di:mogrn1)hic ~fata, m~d whtrdn !be d<lta rnkgodes arr av;ii!abk for 

pHn·kHni~ pt·i:i~~rnmrning to dw ti:rmfoah; ~nd 
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nH~~-ms for tr~wsmiWHg the termhrn! group inforrnathm tn the 

t.crmi~rnb in il cm1trnl informati(m stream H1ilf histnu:ts tht krmhlals .in 

sdecting tht: prognunmlng, wbi:ndn HH' prn<'t~ssor JN1h the frrmln<l;h to 

dfrt(:t tlH~ krmhrnls !:o pnr'>'idi:- the prognim~ ·w;:dc.btd. d.ata. 

259, TlH· proct<ssnr of rbim 158, \''btrdn the gatbning U:H'.•HfS 

tnmfH'h~cs: 

rneMs for gn1en10!1g a pu!Hng rtquest m~ss:lgc th.-i{ 1:Hn:cts HH' 

lermlo.a!s to in~tiale trammfasinn of termhrnl status rqwrts;. 

il t'N'tivcr that nxdves the tcnnhrni t<tatus reports~ wtwrdn t!:H: 

reteived sN termin;:i! -status reports rnntaki programs \\'iltdH:d 

in fonmition; 

meims for prni::e~sing tbe re~dved t1:nnhrnf status reports t~} 

prndute rwmr~g n~spome data; and 

kl mHnor~· t.h~H SHffes HH' polling n~spon~•~ dMa. 

1ML The prnet:t-:si:ir of daim 2591 wbendn dw prott'.%ing me~ws 

t'<tmpr-ises ~ 

>"! tkmoduhltor that tfonmduh1tes lbe received terminal !<tilhl~· 

n~p<Jrt<;; 

ml'.'mu: for n.'ading fof.on:mufon fiekh in the dnnodu.!Mcd krml!rn! 

di~ta~ ·wht".rdn Uu~ infonm~tfrm fidd!< an: appi:-ofk<l to tenn.in~l 

lde11tffkatim1 numhe1· fldih; 

mtan!< for ~oHlng ihe :informafom fields in tlH· n.>cdH.~d !l'rmhlai 

<;tMtis rq.H.H'h by ~er·mlna! ldent!fkaHNi n1ttnber·~ ::u.~d 

;:i ti:-mporury nwrnory t!n:it af<:!H1lllbtes tbt st>rted information 

fldd:• for tbe to-min.th, 'Wh<~rdn: tlw accun:rnhi;ted §~rted infonnati~)ll 

fields prnduce thi.: polling response dat~L 

261. The pn.-.<<:essor of daim 259 vs 260, forther enmprising means for 

updMing the prngrnms wmthed data in the dat~ibasc h·Hb tln~ poHing 

n.'8p1)111H- dm;t, 
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(fay for f;lCh prng.n~m cmq~ory; 

me.ans for sorting Hw progrnnw \'rnifhed cuunb frmn highs:~~t rn 

thereby prodttt'{'O. 

163.. I hf pn.1N~S?HH' of d:lin:i 161, furthu tom.prishi:~: 

mcam; f<:.ir rnrtiug the ?.ti)tnl prngrsms nakhed information hy a 

p!urnHty of pnignim c;:itegnrks; 

nw~im kn ranking Hit; phi ra!Hy or pnignun c<iti~g<:.n'"i(·~ by 

rnteguril.$ ~'>'lth nwre prognims w~t('.ht~d <~re nrnked higher tfom prngrnni 

t<lttgndi'S ~'i'idi ks~ prn\::nnm Mltclu~d: 

\.';~teg(1f"ie\: 

mean~ for dH>n~sng indh'itfo.al program.~ from the sd of h:if~hc~t 

tntan~ fnr padwging thi: d::wH·n Jodi•;;idu;~! pn:ign:ims for 

!rnlHtnh\iiotl hl fig_< termfoab kw dbpi .. ~y, wtH'f£ifl pm::k;~gt$ (3f prt!g:nHH.'> 

<W{' fH'(BJlH'.ed; and 

264. 

cap;J:iilii.y of n'i:eh hig pulling rtqut:>t lllf''>S:<lg{'!i ::i.m! htan~miHiug pnWng 

l'{'.!<fS•JrVi{;s ui:rntn:-mn OYi:'r one of .:i ,:Ade idevhion ;01 czbfo di~lrHrntion 
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1n:n·rnrk in the ~:Hbk t~:kdsion prng:nrn:i ddh·ery syskm and a tdephmie 

foH\ tht polhng n.~~po~s(:~ indudirig the pi«:igr;.uu~ \·~akh~d !tdonnatkm, 

165, A metlrnd for ~~1x1.mmfaHnr; data .in <l t:}lbk kkd:'ikm ddivi:ry 

§p;t~tn from a plur;:iHty of set !op krminnh in a eabk td~vi.skm dtH\·~ry 

~~·stt~m, i.'mnprhhi_g: 

g;:_itherillg f~fO~rams wa~d!N:l daia for tlW S\:i h)}) knnina!s.; 

st<~dng foe galht'.rt'd prognmrn lVatched data in ~ databaM~;, 

ac;:essing the stored prn~rnms wakhN1 d~iw.; 

nmnfo1g the atr~:;~Ni p·ograms w;l.tt:btd. da1>f fo detennhit a 

frequen<:y of prngrnms \Yafd:i&-d M the H't top tN·mitrnls. \'d1tn~in 

prognmrn vrniTilt'.d tmrnb i1re arnmi;t:d .in a prngrams w;ildwd maid.>.>. 

2Mi. A. mdhod <•f gMlwring progrnms •Yatdt~d int'ormadnn from '~ stt 

t<:.1p terminal that atquin:.'.i< pr<.>gramil frnm a prugramming soun::e, 

\:mn1nfaing: 

n·t.-ddng ~l plan1fay of prngrarn~ >It tht st·~ top knninah 

S{~kding a prngnnn at Hie sd top tt:rmhrnl from tbt plurality of 

prngnHns; 

monHoring tht pnignirn ~drctcd ~~t t!H~ ~et top ti'.rrnitrnh 

gt'.>H~rnting pn)gnu:n.s watd1t:d !nfo.nmithm rd~1ting !ti the ~dN'ted 

progrnm: and 

$W:d~1g Uie gen<i.~rntcd pH.ignnm watdi£d foformatkrn. 

267, T!w mi.:::(hod of dalm 266, wherein Hw stepll (if m(a-dtorlng, 

gtnernling, and stodu~~ otnir in .. ~ rnni tbM n:<:dves siprnls fr.ran HH' ~£t 

tnti tenninal, and \'<b{'.l'dn di~' m,;-dwd further <.<ompdse?t th{~ step t}f 

tLu1sferring ~ignal!:- from tilt st! top krmbrn.! ti) the rn.nL 

161-L Thl~ mettwd (If d~~lrn Hi6 or 267, whertfrl tfH' steps of monit<.tring; 

w'.m:n1t!ng: and. sfodng occur in a JH'f'i'>Ork eontrntkr tnupkd F• tht H'! 
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tnp tenniirnh, ;.rnd wherein the meHwd furtbi:-r nimpr-h('~ 1.!u.' skp <)f 

H:rnsfrrrlng slgn>lh l°r<irn tb'. sd wi:i tf:nrdirnl fo the .udworl>: cnulrnlkr-

u.~r. The mN!rnd Hf thlim 21i8, ·wfHTdn the network ('.!).l}£!'(ilh:.'.r is hH.'<lfed 

af il c~hk H.'k\lshw hrnfknd. 

:nn. Tbt' nK'.fhod (>f cfah:n 1M or 269, whJ.~reht ihe :network umrrnller ts 

fot:att~d ll.t. Ml nperati1)ns o>nti~r. 

27L Tbe n:H:thod of daim 268, 269 270, forfoer compdsinw 

r.i.Ct'1'ssits~ the 1-<tored prng1·;um watdit'd dat~; m:id 

an·angl1ig HH: ;u:ce!><;.ed pr·ngr;.uns watched dll!a m ~i kis.st <Hi('. 

prngrnms watdH:d nwtdx, \\JH.'.rdn one <.•f ~lH' at k'.ast Ori(' prngrnms 

w;HcJH:d mMrkei; indmh:s forw ~!oh; and prngt»Wl i:atx·~(ldf:s. 

!72. ,;<., t!:'k,·i!>i\rn sy<;.Wm Hrnl rt>N'h'<.:1> and. sU>r<~~ dM.<l rebh'd t!} 

tf'kvbion \ iewing hahhs at a ~kt tO{} tf'rmin,;:d, rnmprhiug; 

<t rel.'eivt:r upcrably cmnwcted to Hw sd !<ip ttnn!na!, the rN't~lver 

recd~·fog prngrnms vd:1.tdwd inforn:wJfon from tlu- §d top ltrmi:irn!: 

a proc.\'.'s;;;or nmpkd to trH: re<.:"dva, the prnt.!"%Or pnKt~~dug the 

prng.rnms vratdJ('U hlfonnadmi to !~f'ntrn!e a prngnmi§ watdied matrh; 

>n-id 

a dat~ih.<iM~ coupkd to Hw prot:t-~l>l':if fhat '>!Or{'.-; the pt·ng,·:nns 

W<~td:ied i:n~~lrh:, wtH'.rdn the p:nwes~nr i<; ('Hp~1hk of i1Hdligt:ist ;;;dt~clkm 

1)f progr:~m'< fo lw <;e:iH to the set fop tennin.al. 

27,t The systl'm of ;::h.frn 271~ wherdn dH~ n~cehN.l <md ~tnn.'d data 

tnd1H.k~ {knm-grnphh: da!>l. 

174. Tiw sys~tm (if d;:iim !72 or 273, w·tierdn rhe pn)grnms watched 

htformatfon is n:t~iimaim:d in programs n<ikht'd nwtrb: by thm: and 
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i'idn:-rtbeme:ots, ;;rnd wberdn ilH' advertiSNMnts ~~re stot·!:'d in HH' 

ad~{~tthf.ment ifarnlrns.t for h:i.teJUgtit{ se:kcthm hi'i!>ed ml fH·1.:.igrnm 

prngrams '>tared In tdeYhkm pr-0grnm datah;~se for h:Hdli~(·ni. sekctloa 

b:lsr-d on pnigram \'ategorks, 

:rn·~, Tl:o.· syst{.'m i:if ~my ont:· of dalms 275 t~) 277, ~Y!u:rdn prngnun~ 

w~ikhf.d informaiinn is inafohlin~d for gwups of ::>et top tcrmhrnh, the 

gnrnps indit\:Hng NW or mort: set top tt'.rmhrnls so fhM a. mr>st fn·querHly 

w:i.h:b~1~ prngrnm category ~:;.:rn be ddfl'mlued tor a gh·en time slot ~(H' the 

groups, and '"''!H·rcin the progrnms ·wll.tdied fofon:nat.i~:rn is m:i.fotafoed in 

179. Tb{' iiystnn <sf daim 27J, "''berefo the prote~!ior at~i~SSi'S the 

demographic data that is pnwkkd hy HH' ~et top tt<rmin~~!; stnr~~s tht 

ateessecl ifonH~grnphk d~ta ir1 a \!1:•wu· pn:ifik d~~talHIH'., ai::aJ wdgbts the 

rl~:mogn~phk rl.;:ita for ilH~ sd top termhrni, \\'flff~in the wd~hts may h<:· 

u~ed in prntludng t!w dz~tennined pr>l)grnm ~ategory, 
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280. Th~ systent of claim 273, wherein the prnce10:>or ~H:ctsS('.S. group 

tkmngrnphk dat~ Urnt h maintllhwJ for <~ grnup of sN mp terminals, tht 

gnmps hitllHHng OJl(' or nH:ite ~d tQp termhrn!s~ whereh1 tlH~ gn.Hip 

dcnrngr;whk tfata h ni~inta.!ut'd hi a f;\nlUp pn:dlk dtlfah.<1:»(\ aod wher·eiil 

tln~ cmitrnHet' l">'dght~ the gnmp i:knwgrnphk data~ the wdghfa being 

iised ln prndtH'lUf;l tht: ddermim~d pr~~gram ~'atewrry, 

2f0, i\ sy.~km for pnn--iding pr·ognunmlng ~" a td-etotm:tmnic~tkms 

(H'tw<.wh, nmiprisln~~: 

1~ termimtl Hutt gathtT~ prngrnm dabi from ~' ~mbscdhen 

:1 first proctss;>r, operab!y romw<.'led f(i the h.'tTi:iinal. thf first 

pnK<.$S(ff iurntJ·zing the g.itthen:,d pn:igram i;bta tiJ determine the 

fn.~'lFWnty of prngrnm1> ·waklifd by tht~ subscriber and .::nrn.,httfog dH~ 

<rni~lyt:('d prn~nmi data with C<ttl'.gnrks of prn~.rnm~, when:h1 cad~ 

progrnm category hich.idi?s at least nut pro-g:ram~ 

a M'.1xmd JH.<•.tt<iMl:r that sdetb a prngrnm fn:im HH' ronefoted 

1m:ignun rntegnril.'s; and. 

a inm!>mHter roupkd w the 'i-Cnmd pri.:ice!<.Hlr and the li~nninal, tht 

tra~1smittN· tnu1sml.tfoig th~· ~dectt•d program t{1 the t.enn:ina!, 

282. The ~(yskm of dahn :mi. forth er compdsfr1~~ a displ:~y drnt displays 

Hie transmlttt-d prngrnrn. 

283, Thf.' system of tfa!m 282, wherein HH'. dispby dbp!ays a menu of 

the wk<:ted pn}gr<lims frnm vdikh :i :wbsrfiber dH.mjies ~ pn~Kntm to 

,.\·;~tch. 

284. Th~ s~·15tem or m:iy one <if Cbliln§ 281 to 2<H, wherein UH~ tnm.inal 

and HH' first l~rntessor <ff(' focakd ht t®H' H't t<>p twx rnupkd to ~~ 

t.de\·ision, 
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185, The systern of any ont~ of da!ms 281 to ?.&4, wt1ereir1 tll1: terminal 

and !ht~ ffrst pnwi:'.sSi)r are lou~ted at ~ she n:moh' ff'om th!:' ~d tt}p 

termin}tL 

!86. The systein (if daim 285, wnt'rdn HH' ':iik is •1 cable tde<:>isfon 

h('.adt>IJ(t ;md 'wherdn thi: tekc1)mmtrnkatkm!'i netW{)t"!< h ~t ('.abk: 

kkvishm program lkH\'ery §ystern, 

287, 'Hw syst~n1 <~f d1*im 285, wberdn the site is m~ operations ct•nte.r, 

and \vherdn tbe !decom:r.m:inkMhrns twtw(1tk !s a ~~af.ik tekvfo!nn rfol.hery 

S)'$l('ln, 

2ML The sy.~km of ;rny nne nf rh:hns 1W! to 187, wherein the program 

datl1 is pn:.igrmn!l'. ·w«ikhed data and '~'lH'l'{cln tht~ first prnce~•szir anang-l'S 

ilm prngn1m!'l '"''akhed data in at !eas~ <.HH~ prngnims w~ddwd mi1h'l" :md 

n1Hr1bl tht'. prngrnms wMd1ed d~fa {O tk!t~nnitH: tlH~ fr<'qlH'tH:.y of 

Ilrngram!> watd~ed .. 

2~9. Tbt= <;ystem of dahn 2K8, wlH'.r{'in tiH~ prngrnms ~'1-·atdied m~trh is 

arnrnged by progrnm ~ah'W-'f'J' and Hnw ~lot and wherein UH: fint 

proce<;sM· r\'i~ds thi:- pn)gr>)m& vn~tdwd. nrntrlx ti> deH.:rmfo.e prn~rnms 

watched emrnts i.1:ml $Offs lhe pNgn~ms watdied co11~1ts wilbh) i~ dn-u: s!rit 

from highest io lf>'>H~'l counts, 

290, The &ystem of any one of <:b.hns 281 U1 2:89, wht~rdn tlH'. 

tn11111mltkr trnnnnHs H:it: se.k~t:ted prognuns on i~ ldl'Vi£ion di~urnd, ~ml 

the tumhrnt is e~pahk <~f cl:uuq~ing kk\hinn channds, 

291. TfH' system \)f any <mt of duims 281 to 289. Wlurdn th1~ first 

pt<K'.ts<;ot· sdN'ts <) plurnlhy (if pi-ogrll.m~, and the transn:iHwr transmits 

!ht'. sdeded pnigrnnb <Jn a sLng!e klnisi!m chmrnd, and whi:·reh! the 

tNn:tinal is t:itpaMe nf maskitii irndesfrlod prngni.m1i, 
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191. J ht: systt-m nf <l!:lY fHH' of dahm 28! tn 29 l, Y~.htfeiU tht' prngrnm 

e~tegnr.ih iridadt> ~idvi~rhsenwnt ('.>ih:gork'>, ~~H:h :Hh'Nii£ement r~lH~g()ry 

induding $l{ k:bt (!W2. advfrtis<:!IWOt, and wb~~rdn tht sb.:m:id pnlt'.e%or 

~wkrt.o> a plundlty of ad\'{'.rd~ement~; from th(' adv('r~i~<:!mt:nt n1t.1:w.H'ks; 

~ml Hit· tnrn!}mitttr tnHl$mhs thit· seleded a<l~trtlsenH:ut.~ rm ~l slngk 

kk>.·hi<w di;urnd, 

iin. The syMi:-m nfrfai.m 292, '>\tH'.rdo at h:ast one ad\·~'rtistm('nt nit!tin 

;:i.n ~~dn~rti~ni·1i;.·M tatq~:ory _is an ififon.1t~n::hll. 

294, The system of daim 1n. wherein at least one a<lH'rthement within 

;:in ad~·l'rthemN1 t t:afrg<H) h ::i pn:imoti!)n. 

295. Thit' system of d~ihn 29l.~ \'1-'htn.'.in the sttmHI pr<J<:tssor fH.llh Hw 

terminal:> to monit<~r tht~ tiHTHit prognHn bdt1g ~vatrhed for foe 

nr1:urre1:1tt <lf t<Hnmerdal !-rrt:aks, and wherein the tnrn~rnh!cr transmits 

the sek(lfd ad\·\'.rtis{'nwrH~ in rt~sprniM; fo trw !.>Ct'.!HTNH'(; of the 

tommerd<~! bn~aks ddt~rmined by the st~ft)nd pnit<'ssor, 

196, Tlu; systen1 $)f Ml} <nit'. <)f da.im$ 28! fo 295, when.\ln tht' krn:ih~al 

nn-npriH''- ~l rnnrnwy Hrnt ~t1)!'('~ prngnun~ w~Hrhed dabl, th<~ syskm 

fortber· tomprlsing a n;('.dver npt·n1My ('.ouph'd ti> the fkst pn}\:tsiwr ttrnt 

n:rt>.i\."<'S foe slon'd pr-op·~•ms ·w~ttr.hed d~ta fnim drn knnimit 

297,. The sysh'.rn ;)f d~im 296, \'dH:-rt'iH ~he se<:imd prnce.srnr poll~ the 

termhrnl and ~'l·hen~ln tht' re<'dver rit~ndves statu.!> n:pnrt~ M'.nt by the 

tnm!nal, !hi:? rt'.tdn~r for!h<:'.r sxnnpdsing: 

a H't))l'HI mt'.ruory ttrnt st<.1n~3 the prognrnu ~v;HdH'.d dnt;;1~ 

;~ mcsslige generntor Ornt gcnerntfs :~ pi:>Wng ri:-qo~st rmC'ssagc, the 

niessag{' dil'Ydhig thf termin~t! tn inithue tnimm.hslr•n of the tt:rmhrnl 

srnhrn report~, the H~rminal ~;tatns t'epnrts c<:mt::ihi ing progrnms watdwd 
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status rtports tn pnH!utt~ pn!lhig responst~ d.:ita and i.ht ~t(~(md Rltnion 

stort's tht' fJ''.>IHng ri~srwm<' dat::i, 

29'.l, The systenl of daim 298, '-1<hH·dn thi:- tMHlom a<:N'.S!' mNhod 

fori!wt rnmpr·b(~s it (lf\JAiCD prnhH'1JL 

:mi. The ::;y::;te-m <if daim 297, Ou first pn:icesso.r furH1N' comprising a 

dt'modiilatm Hrnt tkmodu!aks the- n?edvixl t~rmimi! stMus rqwrts~ 

~nn~ l?aeb infonn;~tiort fldd in the n:~dwd tt-:r·n1.im1l status n:p<wh 

hy i('.rtriinai id('lltini:-Htion mimber, and whendn tht! st'Nmd m»mory 

:t<:cu1.m.datl;s tht sn.rlNi h:if(irmatfon .lkh:ls for ead1 ten:niirn!, the firs( 

pron's<;;nr using tiH' af<'Umobted s<H'led information fidd.'> lo prodtH:T tl:H'. 

pdling respmist diH~i, 
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:rn}, T!u~ \~'<.km of any frnc of dairn~ 28 l ti) 301., when+n t!H' first 

pr<:icc~'.'ior g:tth(·n; demographic d~fa frnm subscdbns and t'(1rreb1.t~s the 

dclm)grn.pltk dafa with tht.· >:~Hq!M'foS of rwogrn ms, 

J(H. The ~y~tnn nf d;iim 30\ whudu a g.rnup <if ~~ubscribcr:c< forms >.~ 

s!athHrnUy ~ignlficanl number ol' rnbscrib~•n;, and Hie flrM prMc{'.SS<lf' uses 

bnth Hie gathert-d d<.-mi)grapbk data and slmuh~kd dcmngr.:ipllk prnfili:s 

a~ tlH' tkmu~raphk dilfa, and wberi:in the fint pnH~t>§fWC 

R<lthcn tkmogrnphk d;da from Hit sfathtkaHy siguifkant grnnp 

of sub5crihers; anct 

grnt.'.r~h's •~ simtdatt'd dem<~graphk .iwonk of the !'inhscdhcr~ fo ht.· 

~lmubted by curnpadng Hw prngnnm. v.atdH·d data M Hit' :;:nbscrihu:1 w 

be simu!:fted ~vHh OH'. gathered demogrnpbk d>H~i irnd the programs 

watchi:d i:htta of di~'. stathtk•1Uy signifo:~rnt gnmp M suhs<:ribt'rs. 

~05. Tht· syst~~m rif <my one of dalms 18 l lt) 304, whti'th< the tennh:rnl is 

kii::atrd. tu Hw st>t fop f.Hn: inid the first prnn,srnr b forated af .:.t slk remMe 

frmn th<: sd tl)p box. 

:~nt:.. The $yHem of d;:(im 305, w.tH'rd.n the s:itt-~ h >l t:Hhk lekvhinn 

hearkm:L 

308, The sysfrm of ~my ~)~Hi' 1Jf d;:iims 281 to 307, wherdn t!w knnirrn.I 

/~athi:r pn}~rnms \,.<itC.!H.~d i:.hlt<~ fr·on:1 ii phi:nt!Hy nf ~idi~~~ri!H'.r~, when.'.fo 

HH: firsi pn.>i::esHir prncesws the _p:rvk:nuns W<ltdied dHh~ g;~HH'rNJ from 

Hu:· p!luality of suhscdb~n>, m:u:.i \"'liHdn Hie tnw~mitti:r tnrnsmlts tht' 

sd('~·kd 1~rngrnms lo the phmility d' suhscriben;, 

:HW, A method for dNerm.ining iwogrnm ratings ~l an orwratitH!S tl.'tHfl' 

using set ti:ip t{'.rn1ltrnk comprising: 
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t·{~i;:d~ing prqgrnms ~'nih:htd infonwdiou fnim the s,;d top 

u~rmitiHh in an up'>!re~m rli~t;;i tnwsmis£i<m a! a i::abk tdedsi<J{! bcm:kn<l; 

tnrn~m.iHing thsc prngnHm ~'rn!d:a:,d hiformation fro_m the t:ahk 

tele'>·h<km hta<km:l to the OJH~n1tio11~ <'Ntkr; 

gathffing the trnn~mlttcd progrnm~ vnitcho1 iufonrrntfon fr.um l:lH' 

i>d top tHmlnah ti> fonn ~l d;lta!rn~e nf prngrnm watdltd information at 

lfH: op{~rntlnm, <'{'rlte.i·;, <md 

rnkulating prngrnm rntings. whndn the prngnnn rating;<; <ire 

c;.~kubkd using th~ pg1grnm~ \\ akh~d d.at~~h;lsc 
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Emopean ?atent omce 

cmce europe"'n d~*-< llt'e~sts 

0 364 638 
A1 

EUROPEAN PATENT APPLICATION 

(~) f)$sig~«W·d Contn~ctfr:g States~ 
a~ CH 1)1::, ES rn GS ff Lt Nl SE 

ilpplle.<mt: lnwrnati::.m.a1 Euslness Mac!lin$S 
Corpomtl<m 
Old Orctmn:l Road 

h:v<;r.f(::r: Alriscow, ft~O!< 

'13WMr~Hm 

(0 ReprE":<mntatbYs: B<iUey, Geoffrey A!an 
mM l!riit:OO .Kln9dom limited lnteliectwa} 
Property Oapattrn<S!nt Hwrsiey P<ir!I 
Win<:Mster Hamp.sn!re S02:1 2JN(G6) 

@.~ !n a cc.:cnrru~n~~~at~on nehvcrk fer c:Jmrn:unic;3tJon ne~Neen a- p~uraHty ~Jt node~ over a :n-uW,..Ghar:·rl$i ccn':tr:1u~ 
) - ·"' 

:::k:c~gon n1~~d1un'l: 6.~ th~ n~h'\•ork ~)ornpr:st:-19 a phJf~!hy of •;=.t:ocafaili:e channo!s 30: 30 . 30 ) .. ~ for Cat:~ 
con'tmw1~cat1ccn b$twsen ncde.s and <! ccntrn~ ch~nn~~ 28 fo: aHQC{sUng ~h~ aHo~~at~b~B' t.hanr:\:)l·s· to ind~vidtrai 

nodes:. ro:- ex~rf~~~hs nods 20~ at l-0ast or:e of thE~ chann~~s ¢perams unn0r a lokan---9.a.sst.r~g ~r~-::taco.i ~~·ith (~ :ir:1t~~'j 

m~:ssag~ packet :~nQ1h 'N~1e.r~b~' ~H;~{~tB-d rn~ssaga::s rn«y b0 serH b~t~)leen naoss ~~irh ~~ pi~id~}tennin&d 

\'?lil>:ir.wm dday. 
The tok~n+passif:.g charne.~ rn~y t~a ~he canfra~ (t;&r:ns{ .26.. ~~)>Xi the tnz,s~e~~$ P*Ck,.1ts t:-an~mtttsd b~:t th$ 

~:-o~·j·~s ever U':,':~ con~ro: c:h~nne~ rr~av c<:<mr~·fi5:~ rrl:sssages for n~gotja.ti'1g tt:t3 ::dk~caUor-~ or th~ at~{)cat~b~~ c~:anr:e~s 
~c ti{e :ndh;~diJ~~ fH::<:fa~s .• t:.lt~rn$tth.·$~}'~ or adc:Htk~n~Hy~ n-18~:$'.a.g:e pa(~kf:ts ::-:nn)p~is~n~{ ctata n~~~s.."2:~~g>~s ur.<:«~r:nect~~d 
with· n~ctiatcng H~~ ~k~cat~on of lhs ancc.mab1E:: r~h~":.·nn~~~s rn.av b~ ssr:t ov~:~ .. such a t.oken--pass~n9 chQr,neL 

h:icr~ th&:i ~o nc-c:fr3s rr:a~l !~e :~~.r-mifu~~:: f~l C(Eff~rnGntc~t~ on or~ of ~he :3-~Jocat~bte c~~an~:e~s, th~~r0by 

e~~abE~hir~g a :c•gical Slib· .. r:f~hv~xk '-~i1k:h can 1SP~r~ts u~~~ng ~iny jeeinsd :protocoj O'..~er ~h:~ a~·fr~cat~d ch~nns~ 
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Tiet~ p::n:s~~r~t ::nvt:-:nti<.}n :·t~~aleS {<> a c:r)n:nH .. n"l~cat:c-n net~~·ot·~ f::-:r .:)<_'}~:n~ntul;!~Btio:-~ h•$t~~·€:sn :~ pt~J:a~;::y of 
nods:s c:ver ~~ ;:~~~rnn~: .. mh::.a~kxi n:~ff.?i!Jff~, 

fn :::nj~~~ to (.Ont:uf U::::"':: ~rten::h;:-..n~Je of ~nfrn:·rnaHon i:~v'.~r <i nE::h",'Ork ·:n '.:'A~~'~:~ o p:lff~sfoy .of ~~·~dt~.S ~~~·~:: 

(:~)n:p>~th'-:9 ;o:· the u~;~~ ot the n~-;hvcrk. it ~r:: (',onv~nHon&l B; H~!-H soff;~~ fnn·r; oi ~:eh",'O{k p~lHOi:~cL 
..:.\r: :~x:=~:t~p~:2: :.:~f ~ net~·vo{k. b:~s~d on on~ do5s o~ proto~~c;., ~3B~JB.H~~ ~~au~:d <:} ~i:-1k~~n .. pas~.k:g pro:tocoi,, ~s a 

tok:~n,bt:s L.oc::~! .. '\n~a N.c:j~~,,od' (tc·k~::r .. b~~s LAN). tn a t~)k•~ri:~iJassh:g n»:DNOf~~~ :2:a~~h rlDd~-: :n the :·lst:1,.rork tr:a~,· 

\:::ntv tr5ns:nU tr~fon·rn~iion tc~ o!h•2:r nod;2:~ ~...rh~~n ~t :~ tn ;::os.~Bsmcn ct ~ ~to~-;~~:~·\ s0nt t(~ H by ~~ predecessor 
r:~Jdt; {k~t}ical!'t: }:o·~ :1sc:~s~;~:JH)" phy$~C~Hy} :r: th~3 r:e~work. _.:.\. r:o~}0 Jn po~~;E~~Sk)n of ~J~·~ tok~n n"l;ay p~ss a.s 
rnany cr~0~~~~a~~~1B as it r~~~~:..:tr6~·~ ~:ubJ~ct to test:-aints hnp.o$sd on h. by th~ ptDtocn[ :.~ndBr '.:~·f;.tCh t:~:;: r:etv~~ctk 

1iJ is ope·rat~r:9~ ~~r:t:i ~h~~n pa~~s~~s ti'~~~ tok~n on to a succs:ssor {~:.g~n :091(.~Hy~ not n:::eess:lr:~y physic,aH~~} in the 
n~~t:<Y~):-k by ~~n):Fng a rne:~)~;~if~0 i.~::::k.i,:jin9 tr:~~ ~<)k~~n ~!J ~hat nodG~ lf'~ts no.:k~ ther:~ ~~::n~Hady, H"ac~~ffn~is )3.$ 

n~.i~u:red ani.:~ the:n passes U!e ~.Qk&f": Q;i t<:: ~t) s~~cct:·~>~tx mx{~:. Th'~ pr~dec.essor a.:1t! .~.: .. ~c;cessor r~~«ttt.mshi.~~~=· 
a~<:~ arrartf;\~d ~n tns net~~·'ork to o~~ir:~ & Jogh::(~l n~~~9 ~t:eh tb<H. th~: ~Dk~n ~s ~).~sseti :·b'p~e:t~cny ~ttr.=.H~d ~n::s 

:0~1~c-2~~ :·~fr]-

"f:J 8y rr..0an~· of ~hi;s r:vz·cf~anhsrn~ on~y on->,s ns.1'je ;;s aJ..Jtho{;:~-ed ti.:~ tr.an.s~Tiii: .::t .:~ny ~~r~~ tkn~.2!! wHh H1:;?! :-esu!t 
that coni-::ions. : .. vh~ch ~ni:gh~ oth~;·r'i:i:.--~~B oc~i~f H b:\.ro o:- n~o~~ node:::} ~dGr.i t{) ~r«n~~rn~f at nnc~:i ~~rn: ;~'"loid~~ 

{b~rdng ~r(ot· ·~~.)t~d;t:ar:s}. Also. ff ~~~~3ch nodt; :s ~frnh:¢:~d t{: a n~a:"~dn1urr~ t(~ken (~tsnnon ~i;Ti:J z~n r~3i:~0:pt ::Jf t1·1{) 
t~;k:en. t~:~n th:$ ~o~al ~ok~r~ rotaUcr: tlITH3" arcund ~h~·~ kgka~ )·iTtg ~f; 9u.ar~nte€.·d ~o ::::e t~~lO'-''' .>Dm$.3 ff~-~:i;xirnt.nn 

fi~]u~-~~~ tf~{s i~gun~ being dep~rd:~fit 0:1 tf:e ff:5xim~.~rn token r~~f5;:.ntio:1 tin-~~-;- ~lt ~~~ch nod$. ~r~nsrnSss~on d~~«}"S 
;?{~ .:'St':d ~h~ rmrnb~r of B·';)ciS3 in tr1e n~t\'\'(Xk HeP('.;$:1 t:i.s :~5eh:1y b~~t,~·:t~f:f·1 a nc:d:~ reQiJ:dnQ to Uar:sc·n1t ;sorn~ 

infor:-nat3on and s~C'C$SStuHy ~--ar~:srt::t!ir.·g th~t inh;rmBtio~ ~s a known q~;antn:y. Tn~s :·s a sft~nm~ar:t 
a~jv::ttc!B~10 h\. fr)r {::x:arnpl~i~ a L.l\N lt~ a ff~aniJ;-a(:tut;ng S:n .. Arcnrn.snt ·~·hsr~ one r::0:tj~1 n~ay bt{: t:·~~~- con;roHer of· 
« rr::act::i·n~~ toDj ;;u:ij anct~·~a·~ a :;ontr:~~ ccrrrp~ter giv;og U1e fftttchm~ tr:-s~rut:t:.cr:s. 

h: ord.0.r for a ~)ort1n~:.m:ic2~1ion r:::~~Y~'c~.tk tD tJ:;,~ ~ucce$:~J:..d, H·:e:r.e ~re nc~:r'('/ contl~ctifig r0qukern~nteE. :s:..K:h 
2~, ~s cor:HJ~~t:oim~~ an':ton9$t the ~ttache.d devic.;;:-;s) p~rfo(m«~t:~~ 'ff~8>~~b:-Hty ~~~d teH~biHty. By vHry ~')t ~"3>:.a:"t:p~e> 

ccnsider ~h~ ;sjt\.:~~t~on whh f0Qt:fd ~o ~nd:..wtr~;sJ tANs. Th~ <l~sfr;:~ k-: ~.;;nsuf~ ~~rnpalH)~:tty, w~s :-ecc9n~s~i in 
1 ~)78 by th~ lttte~nat:ona~ St~nd~rds Orgar:~satton >"'lhtt:h prcpt"s:::1d .ar.d d~~t1n':X~ tf~s Op~~n Syst~r-r~s ~r:te(CC1 :1 ... 

~:B-:~t:nn {08t} n~nd~~~ as. a basis frJf th~ c:-~atio~1 of stand~rijs fer c:Jrnm~;t!~C~}tlrn~ b0t~·f~~~ff~ cornput1ng devices. 
BuHc.:ng on !his ~1Cdt:t ~~ ~~t<~nd:::.rd i"las bes~ pro.t:::osed fu~· an ~rKhJstr;~1 Lfo.N cnJlmj th~s ~~~-:~nt.:fach1dn9 

t:v· )~.utt:~"l~atl'1n Prc-tccct {f~tA.P}. Th?;:· ~).(t,p ~xnt<:<)Ot i~ dt=~s~::rRjt~j in a bot:~k by '.t th\•yer and A. lt1{1nrKlU 0r:tiH~<l 

:~r~~l~J~ arcd TCP"'~ USBN ·t .. g;_.~)t1"t ~155 ~~;. The ~~AP prn\uco; ;sc:·~ie:ve:.~ the re.-~ufr)zny~snts ~or corr-:pat:b~nty .... ~0fy 
-..~·en: bu~ at som~ ~,est 1t: tf:e ether :·~:q~;k:2:ment~! as ~j.~scl~S~~::-:iJ ~n an &{tHce- by F A:.nsco~\1 ~r:tW~d 

:(f¥iHe~tones ~n f\~.AP'\ ~~JbHsh~d ~;) ·~computer Bu.!h3tt:1{\ \loi 4~ ::=:(mt 2~ ~Jt:nt~ 1"98.8~ pages i2 ::ind j~\ b;l the 
l"ir1t1sn Computer Society, 

~3S. h:· pure: :r-;forrnatloi: h~~nctHng appUcat::or;:s, ~nK~ :~n ~i~~E":n~;t:·ott~~ ~~·Hh p:~op~e .. .:i fel."V ~~~or~ds d~i:~y 1:n t{~e 

t:-.ansrnfa.:sft.:.n o~ ~ .rr~$·s:s~s·e (i~-'$f G CUtl;n:un!cagor~ ~:t:t(f~'Oi'k is tn~erat.)~e in: :-rb.WB.t cBse~~ Bs· contra:st~ wh-ere 
~')::tmput-er~ a.re b$!n~ l$$6d t~) <.~0-t)~~-:;~ th~~ c,pst&ti\.'t1 ot r.~·~Cb$ni(~:a~ d~N!cs~, ~h0t:~ :1~ay be a n•.2!ed f'•t >~rea! 

tirr:~ ., op)<~~·.srHon "' that is a g~;araf:teed n)~ .. x~n:tun ctG~ay .t;;<1e fr~ th~ orciar ot rnrn~~i:~X")t:ds ~s <)ppo:sed ~o 

hun::frf.:xjs (~f n:rn~~~eccnds c:r !t.~)g~:::~ As i:ccHc.at&-j above, ~:. tok.-en--~passing t~chr:iqu~~ n~ gii.ting Bcc:::-ss to ih~ 
.. 1a cammu:licaU·cm c:~an~1e: qives :he poss:t~~:t~' or Ql:~r.:snte6~nq a r~1;axf~nt.HT: ~~ssponsf~ ·tl~n~. Th~~ f'.AAF t~~ b::~~~~:'l~ 

on z tok~n·~p<:~;~:{n-g pE}tOcGi. H(~·~•vH 1i~3r~ ~-~E~ need to ha.note eff1d~~nt{y k~n~J fl~es ~.1nd~r \h~ pt~otci.:';C'~ rn$~ar::~: 

tnat th~ t~~\°~~ r{:~n~t::c~n tiH'l~· l...~~ tt}k}~iv0:y high ~....-ffh th:s- f'esu:t ~.h~t thtS ~rne guarant~%d t:s: fr~ tht~ order ~} onf3' 
wconct~ ~v~-n for n""~Od$cs:.t~:l~l siisd n{~t~1'fork~;. 

Ons t€:chntq:..~e ·for rOOuck~g ·th$ g~Jar~~nteed ~:rn~ ~s t(s ~~Jtxih':dE_~ .:l. n~~t:\""<~rk into a :plur~J~ty· o~ srn~;H\S .. r 
4$ :te~~~·~:;rf<S~ Th~~ ~~pprcach fs tR}~ wm-iout fts ::::~ff1Gl~m~~~. hO\:Vfr· ... ·~r~ .?,S h introdtJt~~::s rh~"} pn~bJ:sn·1 of ;nt-er ... n~w~rork 

00rf!P1Unk~t~On at gat~W~)"S:: lnc·~9~~~~ th:$ ~~·an:S.ff:l~~~0:1 (i~;a.y tt' ~':!Ode~; Qt: th$ C~hf~f fhL~h'r<Xk::S a:'!ci tneat:S 
corrrpron1~sin.g co:rr-:p$.tibmty and: i't~-:~H:::~mfy\ 

F" .. ~r cvrnrnun~~alior~ neh~-ork:s 'l'.th.er~ & .g·:&~arant~~d ma.x:n':um t:s-:spo~s~ time ~$ rn.)t a rE-~~t.llrsn~ent th~rt~ 
~~~~~:E ~~· cfag~ of pn:::toc~~i.s ~ern-~~~j Ci~td$i' &n1se ~1:t.\ltipfe A~~-::~s~;/ComskJ:n t}::"!t:3r.:tkH1 {CSt·AlVCD} proto~x:·!s, 

~·:•) .An exarnpk~ uS st~t1 }i pn>tocnt ~:s th~~ )-}Eu--:ar:·*~~H protocol. in a CSf·.A~~/CO n~h~'Q~ .. k ~1y mxi~ :&quir:ng 
~et.-~s.s ma~· ~3ttemp~ tninsrni~~lon at any fa11e wh~n the net\"~lotk is not acfr ... ~~. C<)W$iQns t(et.nGefl ~.;lC· or 
rno:e nc.:d0s ~vhich att{1mp? ~ran~~.:nhssk>tl at the sarne fon~~ are h~.nd!sd by au r:~jes ceaGlng tr-~~1sml:s:s~on 
th$n ~ttsmpting ~tansm!s$ion som.s ~im~~ l{~t.~sr~ Th~ d:2~~~Y bef0:t:r-:) (iU'.~rnpHng n~:trat~sn"'~iss~or !s vari~bie, to 
av(~id t\~'O er rncf~ nod$S repsated!y J~::~:t.~~ng contdfr:~1 transml$S.k"}t1~~ .. ~sa:~:Hn.g to ~nabWty t~, tnzr:srr-~~t rrds 
type t)~ nst'\>Ork has th~ advantaQt: tt:.at at :o~: trarr:c. ~sve~s.~ th~ clsiay ta it:~nsrnit a ai;sss~~e ls ~~snera.gy• 
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~o,,-.:. Hov~~6<:er, it bas th:e d::sadv::lnt~~Q:~ ti~at ~H hh;;:h tniffic f$\":Si.S, tr~~ d~3~BV to ttiin~rn:t a n~:essag:~ c;~n ge~ 
~~0(}" k~ng Endee:d_. due tc~ frequ'2:n~ C5'};i~$if~ns ocx:.~.~:-t~ng, .:~r:d ·C:i.-(~~seq<;~nt}y an ur:a,,.~~c~ptat:l& d:t::l:ny n~~y b:~ 
experf~3nc~~cJ ~n tnl~~:.~n~;$s~o:-:. r~uru·~~~s: .al hi gt·~ t:-aff~c ~~v.:sh< ;he h~{~h lev~~: of s~~)~ihsk:~ns i::3·ads j,o ~''3ry 

~n~:rn:~;i~snt \.~Stig~ of the j::{..1'~11tY~ .. :..a~~t~iion d":x-~r~rF .. ~L jt.:st ~~t a tfrn.:s wh~r~ h}Qfl c~:pac:ty ~s d~~sfrt~f){t~·- (},)r:1pH•~&ts~ 

:) a~f~Orithn~~ z:r,~ sorn~~tin-~trs ))fnp~c-~·ed ~i:: pr-t~v~~nt ~f~·~ ;::it~~~v~ b&t:~minn ~~>:(:f~~:sivs. e.s~~:~dany ~re th~~ case of 
f€}~V prk~r~~~" nodB·$. 

in -:1-:~~}iins~se p2t!3nt appH€-~2~t1on J,,:\ 61 : 02 ¢42 {Ricotl C·G ltd)~ ~ (:'S}.)1.t .. iCD n~~!.work .[:~ propDs~·3rj ~vh;.:~h 

~~s~s fr0qtH~:tc:y dh:isfon f:1wit;p~~=~!n:~ t() pri:..r· . .,.~de ~ t.ix~d <::-or:E'l".G~ chant:$; t:nd =:1 nurnbm· ~}i cta~a tr~3nsf0r 

chann~~h~: ~-ach channei occuoy1n9 a difiart:nt freQuen~~Y :e~an(i. T~No ~Kid::ss ~)·~shin~~ to ~e:t up ~) on:e'""{1J·"one 
:o corr~n:.u~k~aHcn path negoti~te ~)"'~~~ ffv.~ ct~nfto1 cha~fln~ t~) fint~ a trae :..1tda t;-a:~:>fo:t cha.rm~: arid a~;ti:~~3- iQ 

commudc:3te ever th!s ej:ann{~L Jn this way, a n:~ffnb~r c:f on~ ... ~o--un~ ccrornur~~cav~::r::s car. take ptat.:£~ 

f~~n1uit¢{F~us~y. gi;.•i:.1g high ptk.·d(ll'' fl:(x.':3~$ thf?. r0qufr~d rapid at:css~ to ths n-B~'f(.'r:k (assrtrfi:'}~.g tha.t ::"1e~~ 

nc:d~~s n""taintzh~ (t d~:h~. tnmsf~1:· chann~:~ anc:G~3t0d to them .at a~l fo1H;s}. th)~:'e\···$C tt ,-s;ttn t~k~~s ~n ~no{ifo1it<.S 

t:rr.e to ~~~t ~JP the one .. ·to--,~nt:· <X~ff~n~:.~nic~tiorl fo:ks. TI~is i~=; ht~ca;__:se, ~s \~'!th ~~lf GS;\~~i\:'(10 t'-iOS ·~.c\r::1mU:"ilDa,.. 
~~ ~::)r': cha.rn~,~:.s~ ~he ih~-~$ taker~ t~:::· ),.~.t'Jr:~mun~cate 0"l$t tf<:s C$~1i~/C'O COflh°'o! c:h~r-inst t<.:nnot 00 g~~rart~~-:t:i «r:d 

con~zq::.~s;1t~y r:{~3~~cH~~h~g tr~s u:;:~ o{ ~3 d~~i0. ch::~nne! ov.er th~ (:t.,n~ro! (Jl:lr:nG! taks'.5 ~~n irnj-t:"}~ir~He Urn~. As ~ 
re~u~t &~ l~~~$~ ~;Cfi"'t0 no<h1-;::, ?&y bl.gh p{:orir:l r~od.s:s ~~.,.hk:h rn.ak~ ~~~fr6quf:.nt us~ c~f C(~i'.i)l'~'·H1n~c.=3.tior~~ $D that H 
:~ou~d b~ ).:.n~:.c:-::r.::.)IT)k-: ~----:: ;~Hae~~ th~>rn a ·11;~t:a ch~nne~ pen~1-an~'$:~:tf:-r. c:c~u:d exosr:eno~ ~~np:-~~:d:ctabie deh~.ys 
heft~~·~~ t~·8fng a.mJ-r:,ate~j ~ c::mnneL Ar. e-;..-;e:11:p~~ of ia~ch a no~e ~·s ~r1 <~r{or n1on!tcrtng node~ :]~sigr~~3d tc. 

10 s~~:k:1J to the: S'/$t$n~ )~{hi.:;:n ;::, P~ffih:;u!ar p%r.arf·tet<S-;' B>:Ci~1ds ~:s pef'rnHt~<l n3n9f~ (~:~g ~=pS!~d 1.)f ~ corr .. N~yor·~ 
t•~m.p~xature of a f:~~rnx~. ~t~}, Th~:s ~~"Dldd rK~~t bs :at;e~)ptabi~~ ~r~ .:"n.any n0h~·or;,; :3P·~~J1ca.Uons St~ch BB, kx 
e::-.e~ur~pk::\ :~n indLl$tri~J L~~N . 

. An ob}0ct ~i ~h~ ~n-..:~ntk::r i{:· to ptnvkk a co:"r'Hrwni·"::;a,t::vn f:H~¥:c..">r:k whict:i rnffogate5 tt:E?- pF.;b:ern:$ oi p):Qf 
&:1 f'~$t't.!Ofk5. 

~.::s ~~ccord.~n~~}y\ !h6" h~·'...ten~~Oft prov.i~J~:~ ;~ :-x-:ff:n':_:Jfl~~~~u~):-~ :1$t'Nod·: kc:· ~-::·~rrul·n .. ff'.!ica.uo~~~ bi;:.~;..i;1.~'8n <S. p:h.;fB.nty· ()f 
:1od·~~~ ~.lver ~ ~1-:lJiH.-.ct:(i:u:~~~ ~::-:¢r:1B'HJnk:~at:(n: :-<:~d~un1i ~he r:etwcrk cott;pri~~~ng a p~uramy of ~lfo)c:;;.tab~~ 

·:.~he:·s:~&.::s fot ,~es·t!~ c~:-:rnrnt:i::·~k.:'at.;G-n b~h~~f3n ncd~~<!$ ~n'd .:..~ co{1trot ch~ ... nrt~l Jo:? .~}!ncaUr:g tt:~ ~Hoc2i~abi:e 

ch&:~r:~ts ~~) if'idl~_:.!ck:af rh')a'e.$. crmn~crBr:~:.ed in t~~at at !ev..ist on~~ ct the chann~·:~ opera~~2::s :Jri<lsr a to;,.'$n·" 
~-...~s$inq ptet~cai ~\·~th a Utnit~<i mes~age packet ;er~Qth wl"<~n3by· s$:ie-::ted rne~~ages ~nay b6· sent bi!:h\<t:$rt 

;io nm'.!i:>S wi!i1 a ;::ns<l<.:farmln~xi maximum delay, 
By ccinst»<'linin~~ lfls m%~'<'\~~ packet !sng!h or: the l<:ik~m-passin.~ cMann~t ttli~ rc·l<en mt.,,r:ti01~ ilrnt: at 

e.ach node >? .. n(j( consequ~nt!y, tf:e ~oknn cyde thY~6 fc1r th;at chaune~ can be ~spt }cw. :t ts ~~S$:'t:!a· to ~1ave a 
~frr~itE-0 ~1'1~ssa:;F3 ~·;a~~~et ier:gfh on th~ rok$3n ... p;3.Ssi'n .. g chanr1&i .,Nhm::- ~~w~ auo~v::ng for th~~ eifl{:it~~~t tt$nSm~ssi0r1 
c.'i lcng~r rnessage5 b~~i~a;Js~~ ot the av,sHabmty of the ~.t~ocatab~ cti~nn~~i$ for th:s bu~R Qf ~he fr~::.nsn11M.!on ci· 

~(::. ~n1orncatfr:~r., 

Thus. a. n~twv:~· in ,~cc::::Hj::i:-tce ~tdth the !n,n::ntk~n ca:; provld~ .a gu~lrant~ed maxh'Tium d~faiy t!ff:e for 
23rr~·· n<l{fr~ \" .. ~ist~!r.:g h'.) c:: .. rtn-nunk:ate s:erectad, ~::b-B-~t sha~-t.~ rne=~t::.~~J~S O~'Gr ~h~ tt4·r:ritunic:;~t~on t~'1::3<li:..~m. ·r~~::s 

gu~n:HH".$ed r:ffi.:o;.ffn~Jn·~ .j.;s-::~y can be k~pt k:"~· hec$iJS.0 il~e tok$fl ... ~"$te.nfo:w~ t3n~s:- &t each nod~~ can b..~ s~t to ~ 
~~"Y ~~,~·e: <.\n th~ tc~*n .. passing chanf~fi:t .~s vr~!y »hctf: mf.<~~90$ ar~ ~~Mt on thi5 t--t1anr~eL ~~iith prier ~~rt; 

~(! s~:::g~~ char:nt:L tOk6n1opa;ssing nt;twu~ks( ~he tok~n rst.en:Hon Hrna t"fltrst ~ ~~~Pt t~~ffl~~ tt~ accom.rr~odat:$ nodes 
r~~q~,~ir~ng to trar~~mU: a h~rg~:s a~noun~ ot data~ $pHtt~ng the data .into .~n'!~~a~r Pi~kets .. one to b~ ·tr~t1srr>itted· on 
~.ach rEK~i~·J.pt of ths toker:.. i~ l~m:?B'$~r~b~s a:s th!~ l~ad:S :o v:ery s~ow trar-:::.sn-:hssh::n cf thi$ d~t~~ <!fi{j 

cornpHcat~Of1$ tr.. the protoco~, Pr~or Q:t Hn.~m ... ~:::.hannel ne~"VC\~ks h~iSed on CS~..-ti~~/CD p:·o~ocots ca.~1not pro\rtdt: 
a guar·antf:.~~)j n1a.-<~f(HJrr~ \.'!e·i~y C-t-s~~~ius.::~ ::::f !h~ na.t.\U'~ of ·~ho:s~ p:Y)k>G(J~s. 

45 Ptef&~bly~ ~} ::.:hannei opsrat::ng und~::t a to~:en· .. P~~~:ng prc::toco~ ~.:-;-ith a !hrdt~t::! ff~~~1s~~~0 packet Je~~gth ~~ 
the co:1~·0~ ch~nr:~~i< <U1d tr:e rt1essag~: pac~~~ts tn~nsn~Hted b\;: tf'is no,'j{:.s O'.-<~r the "...~;::t1tf'-o~ i~hant1~! cornpds$ 
rr:$$Sa.£:e~. ft:.<r ne~~~)ti::iHng th'6 aif.ocatfo~ c(f ~he ~Jl(~cate.b1s ch~nrF~is to th0 ind~vid~~~ai ;1~d6.s. tn th:s w~y a 
,l"fia>:~)nun< g:..~ar$.t~te&d ~ie-!ay can be pn::r .... !d:sd tt:r the (~!kJcat~an of ~"i ai.i.oc&t~b:~ ch;snnei fo~ tt:e tra~sm~~sz~ar1 
cf dare n't~,ssa;:;:~s beh~<~~~n nQdes, 

ao Tf:~ (t!.essag$· oa.c~&ts: t::-~3nsr~)f~%~~:: b~..- t'-:e ncdes over U~e ~~o~uo: chann~i pr~~ft3rat~1y also compri$e d<:ta 
m~ .. ~"!sesr.Je~ .. ~ .. ~:v::onn~ctsd w:th n-:::gc:(!~csfo~g the aHooattor. :."'.'~ fh~ .~ll!):)catsb[~ cnanne~s, ·~~{h~~ret~y ;Jrger~t data 
mess<;gs~ can ts .~ommtmic;;led tli1'h<.<Sen ri:ooes O\ter tfi<~ cnntrcl cham"!'el w!jhc:~il needing tQ walt io:· trl!~ 

aii<:>e<i!ion oi an &ilocai:<:,b!e di,-._rmd. By permitting !h«i contrcl channei to a!sc· c&ry iniorm&tc.r: pck<:rl~: 

1<.·Mich are r;;)t C<)ncsrnoo wltt:: &ll(>C<ltion of th~ ailocatabia chaml:!~.ls., a node whic.t1 >5o~;s not wnentiy !1&v<: a 
c..zt ch~nn~ cil:l:ocat$d to it t.~n :1€~Y'erthe:fs:ss trat1smit an ~Jrgent rnessag$ (sg. an en~~r n1e:S$~a} ~~·:thc-ut 

sr.ca(li'll;s{ing tt>e >Ssla~ of ~1l:ti:<g llp an ;>llc<:.'<l:t~j cn.arii::sl mid wiiho(.;! !h~ il%d lo s0t a~id<l a chann~ 
sp.ecmca:iy ~Jr Br~~ant ~~l~'"~murHcaUon~, 

~A d&dh::~i:c;"}d. ~..::henr~~t ot-:'"i:Jr" tt~lli~ ~-h~ ~'-~n~~i ch~nn~!~ ~~·hich o~:~~-srat~~:s i ... mdi:..~r ~ tD~~:)..paJ)$~ng p·.~\·)tdcoJ 
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wi~h B ;~n"::tE~:ci n1~}~;.~;·ag~~ :::;B .. c:k:c.:~t ~t~n~}th :-r:.~~.y { how0¥Eff .- b~~ pfov:d~~'j ~3.nd n1E:ss~~;;s pact~~3ls c.:~::n1ixtsi:·1g d(~ta 
:·n~~:s-sa9~~.6 un:~(:r~n~·•.)t{:d '-\'':th :~-,f~go~i"i~~in9 fr:~: B.1lC:{:ati(1r of n-~(~ aHoc.~1~ab~e chanft~!~; rn»-v t:~: t{ar:s.rnttt~:d by 
~t:.e nod~~$ ov:;-:f ~h1s \.i~;:t~~ca~ec? c~~;::.::tmL ;n tt'l~~ '}\'«':/ :n·~1n:-~t d2s~;:.. m2~!Ss1?..g~~s {•;:x;, ~~~r::~r rr~H$:s:3.96S) can bi~ 

concmtH1~c<:.ted b~twa6n nodes c-vsr ~h~s dBdict~t$d ~:::har:ns~ withoLlt ;18{3~;Ht:~} to ~o;/::~H for· th<~~ .~3.H(~C~iilcn ~)"f an 
a};Dcatab~~3 ch~~nrceL 

ln ths· p~rtit.t:fa~r· $X~~mp~s of a. con~rr:unk~a.tiC':fi ;1etv~ori< c~~sc:~bt:d 1~~tcr;- rr:(~E3 th~3::1 h'.:'O fE)d~:-s ar~3 

Fi~rrn~tted w C:>)rr:n~~ .. :r::cats o~~ :2tn aH:::catablB ~~har:nt~!. th€:r>Jby estab{~sh:ng .~ sub-·fr3t-,'/C':d·: .on this ch8.nn0~. 
Ttm·'.$~ rK"tCle5 i~&n C.(Jrnrnunic.-..~l~:/: usfng- any :.J~5tr~~j f.Jtottx::;o~ ov~r ~hhs. char:n~~t ~-i...!(.t~ :.:ts r ... ·1.AP i'):' E"UH~:-·rh1t,. ~~r ~s 

~c·k~~~n .. p::issing :.>ro!•)C<)i· w~~f~ a Hn~i.t~d rne~::~&~~~~ .p~ii:.:J-:~~l fengtr~ 13.$ i:ii.:5·•.::u~e~:.d (:{;;{)V(~·'. :n ord;~r to H1(:{:.t p$tlh:u~ar 

;(: rE:quk~~nv.::rfW oi: ~h'~ nodes c:n ~hh' su.b .... :mtwD·~k. Tf:is m·rzmgerr~m":·t ~::t:o""'~- ior ~ µluraM)'· o:~ ~~st~..-nsb'.';NJrks to 
t~H :;,:~n2lb~iS~":-t~d on :s. ~~fr~~~i•.s p}r/s:c·:.:d ~~t:n~n·:uni~~1:.tic)n ~n~~lih.trr:; ·~n ~~n E~a::~y ::ff:d ·fi~~xibl:2!- rn~nnt~r-. 1h:.JS :$ p~ 1~:ram~· 

f::f· ~:ub .. n~~hYDrk~; n~ay ~"}at:h opt~r::~t::: or: :~ ::mp.m·atH Blkic~~t,~b~\2: ch;snn~~L E:~ich s:ub .. n:~twor:< nperanng under the 
S<H'O~~· or ~~- di.fft::n~r1t pfc:t~J<X>~, c:r nr; prntocc.~L Thi~~~~ rou~d~ for .~~{:Hrr~pk~: bt.: 't"~'O Dr rnorH chann~~bs h~ tt:e 
rstv•;ork: ·.,~·h~~.f: op.~:«ti= :Jflder ~;. tOb3n-pa:ssin9 p:·otC('•O~ WiH~ a ::kn~t~d lYi$3Sa.g~ pat:kGt fHr:9th. 0fle CtHlfd b~ 

~s th~ (:Ont;:z.{f crwnn~~, .;3.nd or:e co~_:fr:i b~ a dOOi:::tited :~t'i~nne{ as ~Y;~1ttion0ci abov~;;: :~i0dk~~~t$~d t:: s~rvk:g h:.gh 
pr~;;::fity :1Q1j~$ wnkr. rna.ks ~r-~fr~qus·nt ~;;o td 0:Jrr:~n1..:r,~:cafo:):rrs. 

:-~ each ,~h~~nnsl f)parat::;:s in a resqective ~~-~QV$i1C.Y band .. :)hann.~~~ :SS~~~:·atior: ~~: pcss:b{i~ ~n a ffta:u~-sr 
~·:fr~i::J: pB:-rnhs cotnpa-tit•mty : .. °'~ft~~ ;s::-:~sfo1f.~ g:r~gtH ~~ha:·ff~~3J '.2:qt~.tprr~snt to b~ rna~ntah:6d ~or- a ~cKz~1 ... passrng 
~~h.;:~r1r:~)~ wh.::{:~ pr{~\,.<knng -th~3 {Kfrjrn-otmt ·~;n.a:·~~~i::is. Tt-:n flt::nbe:· nf ct:~lnn~:fo whk~h t,:.:~n t:-~;. ~KO~:id~~~j wrn d~:8:K1 

2(1 Cf! the b<~n.:j<{~~dth t:1j t:he i..-:t:r:-r.rr~Bni~-::;3.t~on r:"'il"3d~:..m1.: Ft::r corrfpat~bl!~ty and :0~~at:iHty re;:1:::nns: lha fr0qu0:1:::y 
bz.:1cl t.,f t~H3 t~J~-:\:)rt,p.assing d1a:nn•): :>hou~a pr~~f0:·~3t~~~t h~ fo<::-:tL HlJWOVBr t~it; n~~xj not b0 th:.:-~ c~~:::~~· ~~fr:j the 
b.~:10~.<-;~dth &nd tM.e fr~>qu~.ncf$3S of tM.$ ch~nr;$!B ~;uvid b~ ''$i'i~b!e $~) th~:t tf'~"'Y tnay }>~ aHocated 1r: ~ H~x:.ci~{ 
rnar~n$r dspt:nding Qft ~h~ ne-Q.-:~~ c~ th$ n·ods:s on th~ n~t,N06:... 

;.:-:refst~::otv. on~ or rrio~~ nodss ~ach c:::n:9rise.s a s~'-'·~ichab-1.e GOn~rnwr:k::;::~~on ada.pt;~ wh1<Jt ~:s ~"<1·~tchabh:; 

~~i b-.~h"<'-"e$n ~req~s6:ncy banc~sl ·wh~~~'$by s.aid on~ :;::r rnorti no;~e~ csn conxnun~cs;,te on a p;.wraH~y of char:n~i·s~ 
, An attsrr:-sJht$ v·t<::u:d b:e to· provide sak~ ~Jn~ or n10rt~ :"~{}t!es wm~ a piura~i~t of K.-,:ed ci)rnrnt:n~caE•:::ns 

adapt:ar-:s{ Qf"H~ ·fat' $6:t~h ch.;~nr:et HG}"{:;~\>~ff:. thf:-: \~'Dtdd bi;:'} .a :"f':OrEt 0XPH:1S~V0 <~Oiui~o:1 a3":d ~~·ot:~d E:r~~t nsxibW~y; 

.~ r~od~$ ~-~:Sr: addH.fo)~auy cotnpdse ~~ ~et:t~nd cornrnun~catian a.:j;3:pt~3r wh:ch :s opBrable h~ Bt :e-<~~~t !he 
~n3qumK:y b~~;d Dt <:. '.;ha:"UiH~ op~:.:;::.t}:::g ;;nae:· a tok1:ttt .. pa:ss~ng protGcoJ ~vHh <i g1nited 3~H~>s~t~:e pack€~·~ 

:;o fr>f~gth, \l';ht:.cet:y sa:d 3.t ~sasi ::;-n£3 r::t1t.i~ C35~ ~ornmun;~::.ate si~·THJftan-sous~y on thk~ tt:~$n.,·passh~g c_:~&nn~: ~r;(~ 
on {inotht:t ~hP.~{nVL Sl~Ch riod~$ fd:: o~sr::'l.te ~it~c~snUy s1n(.e ths.y are psuriar.~ntty cofnn·H.:niGirth1:g: on the 
h:>~.~r: .. passtn9 ct:ann~t Th$ prO\·'~-~ion of ~~ ~Q~~nct co:--nrr:un~~atkn1 \?.dapie~ av-oid~ potenUai (~.s~ay$. and otner 
~~1,,~{r:pHcaU-c1ns whk::r~ rni~;ht re~ui~ fr;)rn ;a wxi~ lea>1fr:~ <inti r-e·-.-~::n~$~~ing tht$ t~~ke3n~~J3E;s~r:~1 d~fl i~ :-i~'~1Llfr:sd. a 
no~je couid C{Jrnpds~~ rnore~ thilr. hvn chB~~n0i ;1dap.~0r-::!. ·for nxamp~~~ !i th~~~: a~t~ t·wo c·t rnor~3 tnk~n-.·p;::.s:sirtfl 

s:S chann~~Js ar~d a phJr::~!Hy of ~~Eocatab~a chat:tH:3l$ as :m,~r:tion0d at·o\~3, 
~l ;~ node ~~o:nprises t.·n!y ~ singl.s $~~;t<:.h:2:'t3iS ~-::(~rri~~:Jn:cai~Qf1S ~da.ow:, ;t pr~~f~ta.01y ntaint2:~ns a r~n~~ 

ma~r:tsnaflc~ Hag for ::~dicating '.-)'hetn6r tt1g rr:ainter:~~nce f:as been per!O;Yr:~d .Q.udng the !.a.~t corr,::i·i&t~ 
r:~;~2 .. tk~n of -th~~ tok~~n nn th:11 tok.~n~passing ch~rff:et a ;~'J:~,ric-~~f dnq b~~ng for~--~$d by t3~: pass~ng o~ th~ to!<~n 
on th~~ ~i>kaf:..,pass~fi~} ch~~nrtel~ 1$nd rtng rnaint~r:t:.nc~ ~s pe~i~~rrr:·etf ~-t the rin-~ mak:tsn:sr.~ Hag ;.E fl~.)t set 

~'.t:i wh~:n tf:e tok~n is ~\1C~~ved by tt'~~t rY)d~-
Not ~H oJ the n·Od~$ ~n th~ net-<""icrk =·~~sd t.>J oper~t~ on fr~~ ~HGe:~tab~:::: c.:~~annel$~ ·:~or Bx:srnple: a node 

~·)·h~·-.::h ;:-n$te:y r:e6d:s ~o issus ¥~ty ~hort n~e>S$::i9·SS \e.g, h"Kfo:.~ting tf~ error c-or~dmo:-~) c:t~wki be pennftt-M i.o 
do ~o by S·~nd~ng :sn kifonn:stiort pack0~ o:; ;~ tc-~kt~n..,p-.2'~s:s~ng: i'~h&~fE2:j a~ n1t;nt~ontxl &bov~~ Such flfKi~t: h~v~ 
}h~~ adv:~ntagH th;:~t tf~Hy :3n~ sirr~pf-73· (~nd t:~snce :ow cost) ~~ince tf:~;y· ~·)n~y ~;q·u~:t; ~s $~~n:Ji<:) non.,.gwitc0f:b~~ 

~ C{::n~rr:.un~c2 .. ticm ~u:h~p~~~r~ A::.~(~on:HngJy ther~ft:jn~, sc~·rne ncde~ co:npdoo a fi~t3d fr~qu,~~GY' b~~nd con:1rnln1~ca,. 
Hort ~t:ii~p~:.r \~-~~:ch op0r<!tBs .so~;y io th~3 fr-~:,1w~sncy b.~r:d oj a cnan11~: op~~r~1Ung i..:nd>~f a toK~r:.-.·pa·~~-mg 
protoco! ~~~ith a nn~ffeci msssag& pack:at lBn~t~ .. ~~~ra3teb:l co~T·H11ur~fca~.ion by rne~n~- of tne g:.-~ed trequenc~" 
b;:1f'td communlcatio~ ad~pter ~:g so!siy ·on th~s tok-en,.pass~ng ch~nneL 

Th~· ~nv:entlQr: ft~~~ds pa~t~cufar b~?t ~~ot $;~C~us~v'$ a.ppHca.t~n in ~oc:~l ~re.e netNOf'kS ~n Yfhict~ ~he 

~D co:f~trHJ;":h;i;~Hon f'n~-:ikHn ~s- a b(Oadb:a.nd cabh~, an~i H~e corrHnu·n~t:<~ii:)n adapters ar~i niod~rn~. The if:\~nt~c~n 
~qua.n~· th1cts appHt~Uor: h: ti·~'1et t)•ps$ cf ~at~'-''Ofk ush·~g a rn: .. dtl.-.chan:-~~~ C(Utnnunicattor~ rne;:fr~Hr\ swc:·i as 
ffbre""'Optic$ t;<;~S6d cornrnuni~~atk-:n E'~t·ncrks, 

A pa:-ti.cu~ar exan~pk~ oi a C[Jn~rrHJni,:)~tion ~~$t:Nt3rk h~ ~:.c·c~·tUane~~ wi~h ihe inver-Hk~n ~s ~n ~hs fc:,l!O\"r'iMg 
w:ttl ref,:~r~n~Y~ W tt"l$· acc:c:H1'ipanyk~~ dt:3\.V~n·~S fr:: i.~vhich~ 

.. F:gun~~ 1 is a schs:rna~c ~~::iB.gnsrn :::f 2 typ!:~-sj ~tr&rig0rn~nt ,')f nod~s on ~ ~okan.;.Ous con~frH;:)~C~tfon 

• Flgme Z is <l grni;·hlc;il ov;orvl0w ,')t ti10 arcl1ilis<::tur1'.l ot M ·~xan>pl0 of a rommwn:cation n:>:tv,:<:srk in 
ace<'lrcfamce wmi fa<: ir:v011tion; 
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s 

fj9tirE: 3 ~s f: sct:sn~~~ic bJ.:x:k d!aqr<in~ \}f th:~: archEe~::UH~: :::~f high pedonn.::m~::.;:~ n~tWt):·~; nod~ fo:· 
;~;~nt:nan~x .. :u:~ t:·a.nsrni~sion ~.:):·~ t"t.>O !:::hannfS~S~ 

~ Figurt~ ~~ h.~ a ·~·~~~w~rn&tic. b~oz-.k ~jj;;~9T~3.n~ '.)f ~h~~ arch1tectt~rS: of ~ •):2':h\~H:~' n~:>:i;~ f~<~·\.dng B. singtr:, 
:;:::,,,>..-J.td~~h~8 conv~)unl~::::ltior~ a.dapte:-: 

,. FigL:rs ~~ i.s .:: sch~nr~::d~c b~o(::~. dL:hJr[~n< 01· u~~ an:hjh3{~tun~ Dl il~,~~"co~~ net't-'.~rk nod:2:. kr tr~~n:s;:Y~iWn~} 
t;·n (~ $.~r::gi~?:, fh.:eti th.~nn~:t &"'::d ·' Mgur~'} fJ ~$ ~3 SGhe:rnatJc rn~s~rathJn of m~ B>~mn~·J;n (.'f \;h.;nn{3·i (:tlc~c~Hon Gn a 
co~11)~~t~nlc;3.'lion r-t~t~~·od~. ~r: ;3.c:::.c:-.:·d~n:::..s >"dtf: th~; ·:n--.it~nhon. 

~~·:grn··0 ·: ~s ~~ sc:p~en-tat{c dj&gfrlrc: of t! ~ypic::l arr~~n~~EH);Bnt '.::f :tC(~e:s en a to;\en .. bus cornrnunicat~on 
rn.3t'8{>:'k.. S.Uth l~ ~S ktlC'>W! ~n thB pdnt· l?Jt f~):· ff:aSOflS O~ (,:(:fiVB~~~,~~~(:~3 ol n1usitai:k}Or Or.~y f~V{: :10SJ0~ ~:{t~ 

:·o shc~v .. n:. ~n p;a:.:;tice, H:6 f:u::-r~t~r ~?f ncd::~.~> n-:.;ly b:~ s.~i;.}$t.ar.fj:~H1• n1:.)~\-;-~ .-Jr ~1~;~y bo ·;~JS.3 tt~af~ ths. l'h0 
c:.)n:lH'tl::nk~a.~!("tf: n0h-..•tir~~ st:nwn ::;;;~s n .. c~d:~'S : ~a 5 •.::.0ffsr:~t~nj:~at:~g ~·~;3.. <i ~X"!rr~n~unica~Jf.Jn n1·8''-1k~n~ (~~·Q:~ :~ 

bH.."':;;1db~r:d C$bi·0} ~~·. E.&ch t:c,d0 h'1: tf:~. n~.3t· .. ~·<xk rn~~Y on.:v :.r~:~-~::-::rn~t ::-::~;;n):afo::n t\.) o\:~~::~.: nocss ~....-ht::n it ls it~ 

P'>$$$SS~:;)n of a .... t~)i.;G~n " .. ~ant ~~J :t by :·t$ pr:::.-d~=c~$$.Q;- {~.z."::.."!1:1 :n t~)<:'! ~~~~v'Jrk. Tho p~{s~:J.:-~(~~St';t~r o{ r.<.x:f~ 

:-~tffnt.•sr 2: f,.)r exart:yf:3·c is noctt:. r-:.ur::b:}r ~t l'h~ toki:~r: is ~ :.tt1~·qiJ0 fri~)n't°ifi,!'E:r :-..~'hkh lh$ r:.C{~S rec(>-Qn~stf: a~~ 

:-o gf\. .. ·ing thern «t~thod~y to tran~n--::t 
\:Vhsn e :·h.-:~d0 {;s;~y n::.xit5· 2) ls fr: p~:):$.:S;~ssh)n i:i th:;:: tok~~"'< .. h rn:s.y pass .~:s rnar::y m~:~:s~ge~~ as; it c"~~q:..~i:".E-3':S.? 

subi:~:ct ti.) ff~~fn~~nrn ~:-flpX,S6d en H t:y U1~ proto:::.ol unc:,~r ~vht:.~~t: th~~ neh<ot~~ ts DP~t"ati0g tc~ ~h0 ~·:::ih~f nodes 
i.n the netw~.:>r.k and it tf:~·n p~~ss:3s ~ht:! lDken on tD ~1s succ.E:~~K}r t:Oi:)~: {~~~ rn::ds num·b~.t" 1 is [:i1~: sv)~<~t:~t::c3r ni 
H0~]0 nurnber 2) by sstiding a rr11~·s~,~1~g~ inc:kiding a:~ tOk!~rt to that nod~:. Th:~~ (~{~de {6§. nod6 n th~~n, 

2a sln1H~(·iy, k;~n~((nits as :·~:Q~Jfrs::: .a:;d thsn p~s:s~:~; tt:H ~o~.;~:1 ~)n h::, its EW!X.e~~o: ntKlt:: {tf:t~ ~;~:cc:ss.acr of iV.Jd$ 

1: i$ tt:s :co~])~ S) 
tt c~n bs: .s:~{':.=trc, tr~~~.refr.u·e~ tr.at thG p.1~iJ:~t:sssc}:· cttltJ Bt.ic:G~~-s..-s.o~· ft.?f.~tEor-~ship.s a!~= ~!fr;'.{r:g:.~:j: to de1h"'~e a 

~c'l1ica.~ r:ng ~;uch ~h'.~t tl1$ t0k~n !~ pass~~j rep~(~t~~d:y ~ff~::.-..~nd ih~-s k~g:tc.a~ rin~; . .lt ~~i::S~ ~h3o b~ ~~en tl~:a.t ~h~ 

pr.e~:t~t::t:.:3?Z·~Jr ::ff:d ;s:,x~ce~SQf re!aU•)?~~,:h~p :s prhn«fh}' .::. togk-~L .~'.$ :)p~)S~d to ~> physk:;;d Of'lS.. "f'!"~G 
.:?5 i.::o?nrr.,t..:nicatk<n n-~.e::..U·k~n·~ h~-:r* :~ .&ssu~:100 tt.~ b-:s a dngk~ .(5roadb~nd c;;r..: .. -;- :t~ :"'.;Onnt;cfed at ·:::n.-e end, th~ sc 

c&i·k:":ci t:~:l\.i ~~=-d 7. ·tc a h~}ad ~~~1d c-e:-r"todufa:tcf ~9~ Ths brc~~idb~nd c.ab!e norn~~Hv :Js:t:d for to~~~~1 .. bt:s L.ANs, 
'lvhh 'U1$ f~9;g~t0::·~. ar:cl l~~htx ::Y~t:if;ff~E:·nt r~a.s. a r:~andwidfh of zb~1:.:t 40:)f¥jH;::~ k: ~~ sk:gh~ cah;i~ S}tBt0rn ~:t.~~~h 

(i~ tt1at must~-ah:"::fl. ti)~ f~')ttt bari:ti\·vkm1 ~s 2-:::-;m: ~n~o hi~Jh and }ow· :;°2!-gions fr~:- ~tan~;rniasicn ~fl: <J:::i~">?$ii~ 

d~t~ct:.o~:,.~, and .si9~~$!S .&rs tr~r:s'h1rr6d frt~.m on~. t(.~ atHJthsr by !he- he~id~~n:i tB{UDdtda~n:- e. ~n & du~~ cab~$· 
:3~i $~;..'St<:~rn~ th€ ·tuif b·ani.·:::)~·h1U~ js a~<.aHat:ie :in bou~ din~etiOn$ and th$ h~~a<l ... ~nd r~rnwljt::atot [s F~pl-~csd by ~ 

:·~sptE~a.ter. h-: ~ n~t~~ork w·:th a fibre npi3cs ct~rrHJ1~}tt:fc.at~on rn~-Jh.i~n~ fh~ ;)V;?J~;? .. Qi~~ bandw~dth -:an b~ crd@rs cf 
rr.a~~nHl.l:de iarg~r, H ~:S· possibl~ in a fibre optics n~i~'>"JG~~ io{ th~~ nehvod~: tc 0!3 ~rrar:n0\.i ~n a. $tar -~o"t'r.<latior: 

as ,~:!! ~ w~:~ kro>Wl !o " p~irs0t1 ski!l;;ir: in tM <:rt. 
G>'.)t1s~cter a L~N b;;~~.ed nn a toksn ... pas.s1ng :pri:::to~;:Q~ &f':d h~~'4h~l HXJ nod~.s spre~d ov~~r a ;-aci~u_s er 5 

~!~ Kn1. 6B&dn~:; h~ ~n~:1d th{::- g~t~:grf~phiGs.l spfead\ th~ :,.-,;.Or$t ca.se p~·cpa\:}:1tl~;n tirne frorn th~ ~~-s-&d t:n'.::: to tM~; 
::""n<::rst rernote noa9 !s of tf~B ln·d£$!' ~':..-if ;35 rnicro~}SC~)nds. ·T:~e r11~>dn~un~ Hrn:z: taksn ·~~J i:\S!.n::;~:::-lit -a to?:f3n r:·orr. 
C;1G nod~J ~o ij{~ r:$>:~ ~$ g~v~~n t~y the \·VOfS; .... c;-asi:2l: propagati(~n tkn* pt:US nm {fr:10 BH~)"tYed h)f' u~~ r~:cip~efit 
r:.~·:.~~ lu ~~}srx~nd tc r~f;·~::pt a~ lh~ tt,~:~r.. ·rr1i~ ~.')t<i~ is c~Uerl ~h~ ~t=~n:sn1~3sion ~frn·~ (TT\ Ant3;h•:::r P£:raH:t$tt~r ~i 
th€* neh'<·ork whh:;h direct~y ~~ffc~~· p~~dnr-·:-rt.:~~~ce :s the· m~.xknurn t6ter:tk~n ~hnt:: {~~~iT) fer ~A:!ch a nodt3 is 

.$0 p:~rff)iitEK] tc fetah"l fr:e token bsf.o·r)3' p~s:s;:-~u a Of1. O::tc-e the~'& tkne:s ar?~ ~~~10\~·-;il tt1t: rn::r.i::tn:::..:rr~ S.CCGS$. u~··n~ 
for tf~a r~et:.--.;1e>tk ~$ 9iv~n by U:~e foUc.whiq rBh3lior:~hip: 

r~1a~<frn>.:rn access th:~e z nwrnber ~)f t-)~)d~~s x rrr t- ~~HTJ~ 
.".~n *S:t~m.ate cf lh$ tft!rn~te p$rforrr~~~nc:~ wh~"-;t-1 Gf:uki theore{~caHy t::~ obt~:.~ned frc-::rn ;(! n:~H~'~lGd{ fnav 00 

ff;~,.:nd t~y assun1h":Q that tns oper~~.tton (~f tf~t~ nOfjee ~s arbHrar:~i ta:st by t~e ~1s;~: \){ ~.w·Hc:enHy h~gh 

~Ri pr:;c~s~;~ng $p~~d~ ar~d ::~~r~J~ b;t.nQ-..·vkur~. Tht.s ii::3av0s. on~~l tt:~ ;jro::-•alJ~1tior: ~!:th~ as tr~t':'~ ~1mi~k.:g fr1cicr; :::o hx 
th~ n;~bYcH·i< o.f ~ Otl nc~d\::s :snd 5KrH fa.rlh.!S~ ti1s trar:srn;ss;ofi tfr:~~:i: :n~y t-:B <~bout 35 ::-~icros~:.c.onds .&r.ci th~~ 
it:k~)n ~·~;;~.~nt~r.H·1. Um~· m:Gy h0 t~~~n .¢.;}~ ze:-c.: g~·-.,fnQ· .~~ -..v(.,r:~t CM~ rnax~rnurr:. ~~:~~:sss ~kn>;:"! of 3~5 rnm~secor;ds. 

~~'l .cractfc~. f~1al r::~3ivlork~ ti(~ ;-wt Bpp~-oach tt1ks Hrn~t frx ~~vo H~;~sor:~~. fksHy( t:and~~·J"jtris ar6 r:ot 
art:Hr~::rf:iy r·tid~. ·rr:s ~1~.r.d~rd ch~.c:·n-s: bar1d~vlCt~l ~n a. bs-~1d.b~H1:i sy.st~rn ~.~~ i 2 :rvH~~~< qivln~ ~ data t·.;:;.t~ cf 

Ct~ 1 Ll'W~tU/S~C0:1d. Th~ 1fiU!:Srr:~~~f:on of 1 K b;.-t~s. whethe:r data Ot protQ"...._C~t \:{~~;.~h~:<!d1 r~q;-.ilres 81 ~ .. 2 rn~cn;-
~~~C·Orid:S~ ~n .:;rc:er to aHow tb;S tr&nsm~s.si:::n of h3rg~3 ·fH~!S of d~t~ "i:."lth')ttt sxc·~~Si'J;s: fragrnen·ta~ion~ th~ 

maxhnuu~ ~ck~n :-~~~.en~k~n ~JH'tO r:1ust t~e s~t tts ~ ~ar:~e \~a:ue~~ tyµk:aUy 5 to ~O n .. ~~m~acond~, s.e.~cnd!y( 'i'f~{h 
the r:o~:ie ap:~~raHon 1akk:·9 a. Hn~te th-n~~ tha tr&:~~r1~~ssior~ tin~~~ cornss out at abo~..;1 4$..1 :'f':k:ros0c::~n~)s, YV~lh 

th23s0 vat~1~~s~ tt1e 1 OD n::::de·, 5 ki\4 nstv4Qfk tan~ short ol !he W:~o~~~k~a~ ~:wmate pe::forrnanc.e b~~ :~i)re t~~an 
~s· tv .. ~o cn]f~IT~ ,~~~ :1ia:qn~tHde~ :t.;1Hh ti~e r$sun tJ"lat a i\;>lAP n~Y~Yot~ of thhs ~!.:::~ ~~ wnt:s~t~s a~ a r<..~at ... !1.me cot.ctt<.)~ 

sys~":m: ~.uc:~i as ~tf ;ndus.fsia: LAt~. 
An im:kmtthsl LAN having ma nod"'$ w!!!:in a raoiu;;; of 6 Krn l:> de:~ctiboo :i: ll:e :onowi;~g as :&fl <>xamp:e 

c-~ a ~Xl;'."t'i·:'n:..u"l.~Cr.:tk:r.: ~0t\~1o::k in ~ccotdan>~~ i.,,v~~h tt~~ :fnv'*n{j1:)n~ attt::rR:gM ~~ ~ho~_:ki .lJe ~2pp~"G6a.~:&d: that tMa 
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pn::sent tnve-{:~~)n ~s n:~:tth$f !:lr:~~H.*cl' f.o in(k~t:t:lesi tANs~ nor fo n~t-~~·,)rkS: of ~his s1~~ 
~vm~ s c~~b;~ band·1·{td~h (~f -·iOOt~iHzl a $~ngfr3 t>:--oadba~d "~abi'?3 c~(~ul:J ac'..::crr~.~lH)date .~bou~ ·12. ~Md a du2)~ 

c~b~s :at:t~')-t..d :Jo ~tt"t~dt:m:t~~)~~s e}·H3r::·~::~ls. ~~~~ch canyfrHJ abt:Ht ~ O~itbitt: p::~r S·E;cnnd. OnG~~ agalnf the f~Q~-~r$..S for 
Hbre .. ·o~:H!cs )~'Oti·ki bs orders Df :na~;nih.:dt~· gr~:~::~sr. ;n pr:ol"' art token·--bus ttet:.·~orks. th~s ava~tab~€} r:tand~"'l~(~th 

fj h~ nnt h.J.U};> tJ:Sed. Thi~ !nv$nt~Qn caph~~gsBs Gn tft!s ~~v~::dab{)~ t~anct~kith by prov~ding ;;=. pk~~amy Df ai~c.eat~t:·ia 
ct:annt~!s en wh~c;~ rn~ss~:gs ctnr.·~'l1unk~.a~~on be~~,,v~30r~ r:o~i~$S tan take pts~;~r :n addit:Qn tc.· iR contriJl cl"lant:e.t, 

.A~~ ~h0 buik c·j· the data to b<~ tr~n,si·01·-r0Cl h~~twe~:n :~odi:~s t;ru! bs s~nt uvsr t':e ~H:-x~.atabi~~ {~iwnn~~t:::·) tfY3 
~r:d!v;~).u~t rn~~ss.c~t)e fr~ng1t1 ~)n the cc.:t1fro~ c:1&f1n~j c.2~n 0:3 Hrnih~d to a k~w vah.:e and ·th~ ~Ot{~:n :·et~~ntk~r~ Hn~e 

~:or ih0 rH·::c~~> ~~n~j const~:Ql:-6r!Uy tiie f,,tat to~~en :·$i~ntton tt:mB ~~an t~t=3 x~~rt .3hort ;nc~·$asir:g t~-:e n~te ~:f 

~o rs-sponss ~)f tJit: ~~omn~utHC{~~l~-}r: n~~~~vcrk~ 
the cfl2t(:ctr3dstk;:s of U;:::s i::~x;:~ff:p~~~ :Gf ;2iH indus;r:~i L~~\i a.rs $~:rntnt:dSi:-'t': in ·rat·~t:. b0k:·s .. \~, 

TAGLE 

fu1a)(:in1un-; p~np:au)::.'D.on ikne {a~ befcte} 

Tn3nsmS~~:k}n t~foe 

Gc1ntr:::~ Gh~~r~::1~~J~ ;-n<u ff~E:S$:iqe ler~Jtt~ 
Qc,ntrci Cf:<:nn~t ~":1;)); tr:k.t3B H3~J::r:·f~Dn tin~e 
Ti:)k;~n ~r~c:.5t$r tfrn~: p\sr nod~ 

Gwarar:t~Bd acc~·SS Hn~<? ~Qi: l GO nocl~s 
·~GO ;.is 

:n :)l~~ rna:< 

2~ short :neersag:e iOO ti':7rH~S par S$C•:Jnct which!$ s:..~fficknt frx ~h~ contr~)t of :ndustrfaif rnach~n~{'/. 
~~'Yg~.;:\1 ~~ i~ :a ~1f:$.pf:{cz~~ d~~crip~i-or: of ~n ~:·c~hitectwre fot ~hts ex~rnp~~ ::Yf {! CfWttmt::1fr:::-s~k~n r:E~t\·vork h~ 

~r.:ccfdt3nc~ \.\'ith H1-0 pr~~~~::nt i:-~vtEnik~n, Hi~t~~\ thE~ .~tr:u~twrs of V1e Op~r: Syst~rr-~s ~ntnr:::onn~~ction (<)S~} 

rnodsi ~«s boor: ao-0~n~1 for bG1h thH t<"~k~~n ... ~:t.a .. s..~~ng i~~'3.ar:r~$i .and t~1e aJiocatab~e chaI~n$is. n~i~~ fh;t~r"~ 

shc . .1uid b~ se!f- s>~piar~atO{V to anyt:r~e vc-rs~ tn ~h~ 08~ ~~tandag'JSt .m~d accon:ftngJy ~t ·t{:n not be dlscus:s':~d 
so f~Jr~t:~~~· hereh1. lf:e token-.p~ss:n~~ ch;::nr:sl ~dhr.,.res tc( OS~ ~{i~ndards k~ ar:j~{ to r'~tsJn C')~Tip&tH::~mty \.Vi~h 

existing LAN ~qt~iprr:ent Oassd i.)n F~os~· stanci~rd:s. As~ ho:.>.n3v~xr~ ~he :zd~ot~1t~bi~~ ::::har:n~ts ar~ auc~cat~d 

dynamk~~~~t by r:-t~g"C~Ha~.lon .t~.n1\mg,st the node.s, arf)'' p~ .. otc-coJ, or tiO pn)tC·tz1t rr1~1y 00 ;.JSGd on thes6' 
ch~nnets n:r:~e {~i~()~:::~ted. p~t~vi:ded th~t thsr'~ :s a m~chank3rn for c~Ds~ng ctc~v .. ~n the (:hanr~et {)n t~:::r(:pi~~tlon~ to 
rnak~ {t av&Hatsi~:3 tQr r€~ ... :;:.:k"}cmMn~ 

35 Fi9ur::s 3 iiki<:tr&te<: lfie <irchltec~ure 0f a iwn~ 20 ai; i:·K:m·;:Jotat:ad in thls ~;{<:mplt; oi (l :z>:):ml.k:)k:<itk:n 
n$t-..~:')~'k in accord~ricG ).'{i:-tn ~he :'nv~n.~~on. Th0 nud~ ~~omprfa~~~~ ih-E~ fo:!o"lvh·~g (:<.1rn~KHV~nts: 

... a s .. ···.ti:tchr:::b~ ¢.h&nth"3f ~fi.3.f..)t~r( i.~•{ t=~v~tchab-:0 ~nc;.d0rt1 22.. cap{Sb~e Qf ~p~raUn~1 ~~'i.t0f a n~n~~~ af tr.s.~·~·;.~~rv~~~s~ 

prefsr~ttiy ~h~ fuli rang$~ ~Jf 'fEKp.mn~:::;~s .PfDvk"X:~d by ·u1:~ ccrn~nunicatiot~ rn:~'Hun\. and a ssc~)nd ch;&nne:~~ 
a{jfiPt·Sr~ or !L~.~ mctfu·rn 24 op~rabi0 r.1n tr~~~ 1<t3(J~iencv cJi th0 cHntro{ cMnne} 2.6~ 

«~ .. tcgl(:[ ~n a comrnun~c-r~tiofi cofltro~k:r ~~a for frnpiefnentitlg ~h<=1 prt)~o<~-t~i c·r~o~en Nr tf~e contt·o; cha.nr:e~ ~e ,, 
Jn U:.is caoo ;EEE B02~4 ... ~r~ct tor ~:S:S·':.'tdat:'ng ~t ~.uHh th~ $SCO::cd rnt~d<=)ffl 24; 
.... k~gk:: fnr ~H)p:;rn~~;t:ng. what~vsr proti)CO! (~r pr~tl'.:h~<;ts .a:e tt.< b~ us~~~j by th~ stat:(Hl on ~he at:ocat~ct 

~~~~.ann~fs 30. 30 . S:Q :""' and for assocJ.ath"ig b':ern ·with tMs switch~:b~i~ rn~>d~?:rn 22; 
" ~=up{:~nti~):y ~o~dc~ aJ:?;o h1 tne t{nr~n1unicatton ccr~t:o~isr ~8 wtllch r~cogn~s~,:~~ tt3\~ nx)~~d fr;r a c:hann~i and 

~ ~;s~s th~ (;ontrG:' chann~~ prctoc;tJl ~-0 n~g(H~:sie {he pros .. ~sion of one~ 
.~ i)'h7:< t&$k {rnat.hi:1~ 32} ~p~:rath-:·g at the: :si~tiori anci ;n:tlaUng or Fs-spon<jing to tr~nsn1ki~~or.s e;,;n thQ n~twnrk .. 

A. station m~y·\ for ~::·x::-.. n~pl~3·, h;ive tn~ dut~( of h~ndHng ths clownload~n~~ ot ·p~::-t p:-og.ram:s f~") ~. 

nua~~dcaHv C·Ont"t:-H$d ~:i.;::.ci1~ne: tct:-l (~~- rn~ctll.n<~ ~i2 {x~mpd.ses the r~~Bchk~a too~ and a~propdat~ procs:ssir..g 
~GQic} ftof.t: ~ centrai dat%t~s5 {~ot shO\·'.tn}~ ~vhHst peri~d~r;:~~Jl:{ tr~~nsrr~H:Hn:g ~~ r·ead~ng· Of tt1e ~utth1g too~ 

~;.') ternper'ah1~e~ to a n;H~10t$· n~on~t}'.)E'h~g prt)qrarrt ·~t rriay a:so b~ r~quked to handJe occ$~cnai tlr!1e.--cd.t.k:a: 
m"st,'lQ($~ such ~ notmcation of io s.:s o! coolant supply, For !lw Ihm task, ~n appmpriilt0 prnk-.co! ''<Odd oo 
:\~AP FT;.\~~1> \.r-;h~le for the s~~r:.-d. a s!ff:pfs ser~&! p<sint~t~"'poi11t rna~>Saq~ B~~r~·~c~s y~:nukt s~ffk~$. Th~~ 

cmnmunk:a!ion C<lnlro!!er 28 ir, this station :~ able, thsreforn, imp!srne:it tot!'l oi lh<ilsa pmtc-cnls and is at;!s 
ta asstJt:~~~t~~ t-~1her of ·then1 ~·ith an a!~o~::at~~t~ie chanrlsi SQ .. 3fJ

1

: ·ao1"·, ... by~ rns.~f!S Qf tt:o- s·~·vitchable rt1txi~~n~ 
~'5 2~L lt is. ~iso i3b~e to ~rnp~n1~snt ~EEE 002.4~ ~o as'S<.1ctate it w·m'1 tl"'*S c~ntto-1 channel 26 by m~<.tn$ of trm 

s-zconct ~r:oOern (~4 .. anct to ~J~ ~t ta aGquke chz~.nr:et(~) ;rofn thn6 to tfrne, For tin~wcrW·cal rr:sssa~~es, th$ 
stat~or: is ab~$ to s~~no shcrt ~-ne-$~·~Q¢S en ~he contro-i ch~nn${ 2-S using th~~ setx.}nt! n)odern 24.,. fr~ F~'gur$ S. 
and a:::;:o F1gur~· 4- arKi ~1 a dow.b~~ <::or:n,.::ct;:i~J li.~a ts r~p.:-eseni~3.tiv:e nf path~~/~har~neh~ for data and corrtrol 
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~:~tf~;n·r::~~k-:n f:r:.J ~3 ~::~fl:~:0 conn-$ctfr~9 ;~n,~ i::: r·~p·:-~:N:~0r:~BthH~ of ~r ~~-')r:t:-Q~ p$.~h. Th~.:s: :he ;r:tE~:"na~ p&tl:·S 3-4. ~1.6 

;snd .JH B.n~ fer tt~.~ p.ss~'3h~·g {3~ d~t2~ mrd ~:or~t:·o: infvn-=-:~t~wn :t"::-~;.;~~;t~:~n tr:~ t;.::nc~fr)naJ tmHs in~::I:c~ts.·.:f u1 ~h.s 

~J~t~~n ~1·0. ~~n~j ~J~~~ control ps~h 40 is usi2}d frsr cf:a.nnei· :~~l:~:t:·tor. hy· ~fE~ ~:'Nitc·:1a,b[1~ mod~rn 22. 
Th0 <.::)rr1rnun~~·· .. ~~t~n:--; ~:.:mtf<'t~~: 2S (.:~fat; th.:~ cofnff~~Jnicatk:.·n c.n!~tro3~Hrs :l~~ and 2& :n t:i~1ur::?S 4 an•:: 5 

~) ~-$3t:;ectivs3)1 } Bn:. typi:~;~~.~\'" ln:pfo~tr:snt0d ~n th:2: f::;.frr~ ~)f .~nit:.:yar~ ~e.g~c rut~~lr:~j Gn gt~neraJ p:. .. :n::o5f3 cnn)p~Jt:ng 
h2:~rd-;..r..'af•~ s:L~ch B:'.3 {: :-nk::r·op: .. ::x:E~~s~~~:-:~· .:~nd assodati::~~ rn:(!nK~:·';/, ~~tc .. A!s.o, l!1 ~Heh c~f tf~~)SS 'f~gunss. ~hl~ 

co::"nrr:·~K1k~;~:dicn <'Ornro:~~:c an~) Hv~": nn~:ch~ns rn.~w ·$~!f~:2::r ~):2:- s~~pans:l".:::) fnJff! or-:e ant.·th~t:". ~)r th•2:i f::"lcty b8 
sapa:-.c~i~::: ionica~ ~3:ntn:$:> ::r: t~:~: s:;:~nH;.- phy·~tC<i~ dsvic,;z. For ;~y~z:rnpi~:. tf·K~Y rn.:~y t~0 ssp&r~i<~ tmsks ope~·at~~'i~i h~ 
a genar~J ~HJ:"po~-3t3 :::c~n:pLlter. 

:o \•Vith U:e attMlt::3ctur::~ ~th.mh~~t~~.d h'": P~quts 3 .. it p:·;ss~b~:2: ior ~nn :~ode 2Z1 to r~rn!lh; ::"!. rn6:r~t"~r o~ the 
iDk{:Xi"P~~~;~;::ng rir::g €:v'6n ).~•hif:st tt :s u-slr:g ~nct1":::t::~ c:::anne; tt) ~~·ar);)~ef d.:i~a. \Vf-;~:cas tl~'S ~..,,,~tc:f:.:s.bk:. rr~)::..~1...1~;-r~~ 

is ~~·~qusnt'i ~>::;:.:{~ k: ~,~n:fr::r ih~t H n1ay b~ ~':/''lh:.t·~:3d fr<~rn '.~}~an:r:t:3l k~ ·c-l'~ar•:rw:L trh"~ s{~c:::·nd mt~•.:-:ern 24 ~>:: 

pern'{~:-l$nt~~" t:Hc-c~~.ted to H~e ~·o.nt:-0.~ ch<a--~:10: ~~nd (':nnBequ~3nt:y nG~;:! r:c\t (3~~ fr~q1~0n:;:y.-a9fle. H1gh .. r::r~t:1:lty 

shG~t :r:t:~~,~~ag~s can ~·~ tran~~~ntttH~:i Dr: ti1e ¢~'.)r:tr,.'.)~ ch8.mi.~3J ~~~ttK3H~ ~i::;'.~ff~Jpt:ng ~he tr·a~srn~S;}~on ct n~ceptlc1n 

1~ o~ ,g fr)"t~~ .. ~~1:~odty l-ong rn~ssag~ on ~in B:Uq::~Hf:·~d -~;h..:-;;·h·:~~L 
F~g:Jr~· 4 ~s 2. ~::ehi~ffl{~Uc Jllust:·a.tion ~')f a. ;ow~~r ~~o~~t a:t~rr:ath::$ to th$ .F~~~~ .. ~H-~ ~1 a:-c;~~llict~re fc.:r· ~~ f1ehvcrk 

t:t)de, Th~ r~ode 4:2 shown ln F~gSJ;:·G 4 con~pr;se:s ~~ s~n~~-tH, ~w·1ttnM:$ nK~d~:rn 22, n does r:ot ir:cflKie tf::t3 
s0Cor:d n~o<l:6·ff: shown i::: F~gt:rH 3. Tf11:s :11Qd$m 22 ~lH:~);:v3 {:t:mrnanh::&t:(:;n to t~ rn~.~~1\~ on. ~nhl or:~- ct:~~nn·~:~ 
at a0y on~~ tkn~: b:..:t ~:s c~~p«t)i:j nf ~~w:tcfl~n'.?, bet~1een c~\:~nn{::.;~;. Th1~ ~W·l:tct:ab~~ rnc,z3~~{n ~n f~gute 4 }S.t :·n tt}e 

2:) norrna~ stah:~\ ::.-.:st to ~h~ fr@Qli:Vricy (lf th~~ cor":~~·l.):· ci"'1&:iH<~~ ~~6 «nd £~i·>n~:·,::;q:->e.i1.:H),: it~ node fGrm~ p.att of the 
tob3n r:ng o:~~ ihat c:~~antteL Di: afax:2!t~on n~ ~~s nod~~ tn an z:..:.:(",z~::t;J..b1l2.: ch~ff:nel( U1~?,- corfitrn..in~c<~tlon cnnt~o~f*( 

!~ ~~=t'~~i;,~!1~:;~:::,~ ;~~~~'.,t;::zii~~,'~,;.~,)~1 :~•<~~;~:;~~:;~ ~;~,!;~\'~~~~~~~~ ;~;~'~:~~: ~:1~~;'~~~; ~~~:~'.::~~:i:ii~; 
in ~f~~ cot~tro~ :.:-.tmnn~t Th~ prov~sk~-n of ~ $.ir~~~k'~ mndf:n1 .-:i thf.s typiS ~(t;~-ns ~! rf:~;::t~'.'.~~Jy kJ:•N CO·St &pp~·ach to 

2{1 &tt~~:::hk:g ~":o):::*~ t.r.) th:.;-:: r:~:t~11,.-·~~rk~ sh~·c& Of~i·~·· 8. ~h:f3is ~1·H .. ~d$m b tit}i"Sds:d,. The s~q~.:B~<Cf~: ·of .::~'l~:nis if'1V$.Jlve-d ir: 
~}k."tc::.::.t:·:i'Q . ._=3 t.t:~nt::~t. ~~r.~c:~~ is ~..iescri~:d b~l01}-...', ~5 tM~ ~~n~e jo:· n.c:-d:.:;: a~ch~te::::t(~:"SS ::::Js.tr;stec..i h'\ b~)th Ftg~:n~ 
S and F:gwre 5. Mo~·~·~,~v\::-r, fn ~h0 cas$, ~')t a Sif:gi~ sv{~fchat~~t~ n;odt~n\ sorn~ de~.:1y t::: .. ~n be exp~~fh~nc¢ci: fr1 
re.h:~in1ng fr~& toksn {~rtQ on qh.dnf.l t~p ~he atl::x;~:t${j c~~an~1)~: Th~e~ ls dt:e to :.:;h~:faf~1~dsH~-::~ ti tEEE 002-4- a:s 
e><plair:~o late;. 

so ~t rna$i a~sa Cff~ d~~:Sk$d ~(:: pr0\1!Q~ :sorn~~ nod:~s nn a n.abvo~·k h1 tM8 ftJr:"f~ (Jf a skop}e nods 4f5 s~..:cr~ ::~a 

tf1at shown ~n F~gur€· 5. ~">·:tn a s~nglt~ non .. ~N~i·~ct~&b~e tMGdsn1 4.f3. fo:- e.t.:a~np~e, a r:odH ,~,~ik:f: n~ereiy n~:cis 

to iSSiJe vefy shc1:·t :11~ssa~F.3-S (eg~ }nOtc:~ting an en·or ~oncnt~on:~ rnBy f)~;t n~ed to us~ ~n &!lO:.":;;it,zs.b:e chann~~. 
Suet: r:oc\~s !.·~ay b~~ irnp~~me!1ted. ;:::~,. ;·n6sr:8 uf ;!~n ~~rch;~ec~ure i3S sh0\'")':1 )n Ft~~ut'e 5. ·rn~ cornrnun~\~llcr~ 
~~)r:tr~):fi•~r ~~8 h~vin~1 d~~l-effr:in:3:(~ that on ~~rto~~ meeS"a~J~ is t~') 00 $Gfft: ~;~~s~~~~t::1 th~~ '?Srt'>"jt tt~~ss..s.~"§s ;is ». 

:~5 short •'nes~:a~J~ <:r'i ~. eh~n~~~i: des~g:·~a!$ij f'~~r ~f':~s putp::~:a. The chl3.r:rmi for ~hh~ i.;urpo~>:3 (~O.~J~~j b~ ti"{e ~ontra~ 
~:har:r~sL ~):- ~t couk.~: b~ ». cli~k:a~-~d Gh~tm$~ e-sp~daHy $~t .~3sh)~~ fer ;h~~ e~ror rr:&ssa9es, 

it w::1 bE~ «PPrGcjated that k~ thl~; wa·i :"~ :~~ pass~t*~ to t~taJn ~uH p~WJ cornpattbH~~Y w~~h sfr::g~e \~hannz~ 
~q~.:iprne-r:~ ~w~.::h ~s u-~~* =~hc\.'in ~~: f~Gt:.re 51 kon'i a pdc{ i!tr~ ~oke-~ .... pn~t~~col netv,~ork: based f.::n tbs 
M;snufact1.ir::>g . .<\utt;m<:tlon Pr~;!1Jcc1! {MAP). 

40 The s~(n~.:es~ p:o:.::~ci~J;~~ is k: .,~.1~nw tt"~S Of;Qr art ~qiAprr:Br.t to cai:nn-~unh~-~~~~ ~~i>l<:;:!·:,.' on the ccntrci 
:d::3nn~:-~, 11::-~ pr:o( n(~d€·S >'/O~Jfri :Jse the co(1tto: cha:ir;~~ fo~· a[:; purp0ses: ~nckn:H~1g comfm.:n~catfr1~ ;~·i:t~~c i}'l~ 

r:~~W ~l?)d;:~~~- ~n:·.;;: pr~S$·0·~~· Qf '.3tict: prior l3Cp.~ipn~ent OH n1~ !1'3't'NQf~ \<¥m, hf3\'91~ver~ r~·ciWC~ th~ perion-nance Qf 
t~·$· n0t~~1otk a~~ th~~: tGk~n r.ste~~tion t;rne ~..._,::: h;.=t'l..n::· to t~k~ .:::c~ur:t o1 the ~n~n:..m: G·f data ~~·h~ct~ {~ ~"i·Od~ wlth 
$~~K:.t1 ~1·qtHp:n&fB 'N~H ;:nJi on th~~ ·t~~k~f"!·p«$S~~g {."':.f!Ern~et 

45 .At~oth:2:~~ ~~pprt::2~~::h j~ ~Q keep the n(::~·· cor~~rc:~ ch.:~tE10t sspa.ra~~ ftorn th9 ohi i::\p-=~r~i:l-ng char~~~}.. ar:d ~.:$¢ 
th~ protocol. ~(".I n~k:c&t~ a channel to ih€$ o!Q t<~~u:prn0nt. A g·alew,~y ~~,o~.:~O ~h~n h&'..t0 tn be pr'O'lkiOO to 
:nt~-rconn~ct th(.' t~·vo ~>}~·ts ~:::f nc<l~~:- ttv~ ga~:~v~~·i cotnput~3r bk):ng r~~spons~b:f$ ·for ~\SqUi~8t::'lg and :·nait·tt~~Hnirg 

th~ ;::J~oca~e~; c~:~np~;. This ~'\:l1tdd aHow tt1$ n.z~\:~ S(!ulpm~:nt to .r%§S~"} t:·~ .. :a f:iU p.o~~'$:ntiaf p:2:;riannanc-s· of lh$ 
prot::~coL W'hH:e the oin \>tt)~J;d c~pera~e as ooto:·,.~ on a !0:1~~~.::l;:y s~parate L~N ·On tbx~ ~~-':3~n~ pf:ysi::;;.~J 

~<o ,:;omrnunicatio1< m.sctlum. 
}! :tl!H b~~ >~ppr0datetJ. that ~t is possibl~~ for a nnd.G to comp.r~~e rnQf~,~ ~hat °h")~1 chann~! adt)Ot$rs~ An 

~~:x~rr~pl;~ 01: a caE•~ whi?.rs it m;;..i b~~ dE~S~rabls for then~ to b~ ~ tt:fr~j ~~ha:1f1e[ adapter :n aOCit:o~ to the tv,~c 

sM:o~~'n [n F+g~.~n~ :t. ~s wr:sre a c:1(~n:H~! .s~~pan~te rron: ths t.-ont:ro: <·.:ianm~: ~s $p€c~Hcaiiy d~~Hcated f(?:' tsrrtJr 
n~e~:s~~tlet. This separ~ts~ de.dlc_ated ~~harmei couk:i Ol-)$rat~ uni:jl2'!r a token··pas$k~g protoco.t <t~ dl;sc~..:-ssed 

cs abo~1~- A:mtrmr t~x2~n-:pie of: a nc-cje. ~l'\fh~ra tt n"lay· tt3 dt~slraa~s, ta have ;'1"'lCr~ thar: t"'A'O t~hannut adaptsns !$. in 
-a f}Cde wMch serv~.:s a~ a ~~at~r<ay b~3tw~rt:ri dHf~r~n~ k·g-~,~~l n~t\~;-->~~:g s~t up on t~1e s:ng.i~ ph~lS:ic~~ 

con~rns.;nic:~tion tt1$(~i:Jr:l .. 
( ,.,. 

Th* )~()ft~r:r..tmtc~~~on ~:::o~tr·o~~:r 2·~t 28 . 2-6 fr': each ;~tE.t~cr: t.-{!tticipa~:[~l'>:S in ·th~ tck~r~ap.&ssing sche~n:,-~ en 
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.:i ~:<K:ie has h"l'O n~t:d~3r:--~~. ;;:,s :!hJ:s~nited in F~q(:rt~ 3., ont~ ~o:- conn~ct:on ~.o~e{\f ti'.:i t~~~ controJ ch{3r:n~~~ ar:d ~:-:ne 

~:- fo:- t~i~~: ~~Hc(:it.:lbl:•2: c~~~nf:s~:$, or a $in~~te rtQnvswl~chB.t~Je rno\j~H·n p~~:tTf~~~fHSrfHy aHccate·d to the contra~ cf~arcnel 
~~ m~Js:t~·an3(~ ln fi~Rff:S 5: the.se .. :addrs.:ssBs ar~ :~~t t:~Bl:~ fnf .Bf'<':/ oth:3r purpo:E;H th~tn .dng rna~nt$nar:cs a~. in 
JEE~:: 8G;?.A·~ V..:11'$rt~:. ho:.~1ff .... '~~r~ there ~s :x '.~~-~g~e si~-..:-:tcMabi~ r:~~d0:)'"! «s U:·~j$~t;?~t8~3 ~n f~9un-·) 4'. the :$ddre.s~es 
«r$ ~:so :.:-sed fof ~nHl;:~tinQ action ~o t~~k~~ account ,:)f cnang.ss wr1&n .a ns::qr~~('NJr~~1 nod~3 ~~~a:;;~s th~ c:h.;int:€r, 

l1l~ c.;~~ar:u.l ~t<;:1t:s tat.:~~= ~·nQt s:·m;,.-... ~n) ~~ <~ t:£~:n~ia.ci ;abl'6 ·~~h:<:h Ss ~r~fr3r~:t:.>[y .in-:::ph~n-·:f3t:ted fr: r-rH::rr:ory 
i(.' &~.soc:~at5:'j \~1~th th~: c:.:~rr:n'tu:nic::-.. t:ons cor~t~·Dll.S3r~ The ~~h~~nt:~~l :.~tahJS ~;sb~6 ~)r'l~y r:::.f~l:..,dn~:~ cnf: b•it p:5r ·:::i-:ar:n~~~ 

f:tJr st,:,.1rhg· t:x:< occ:J~:-~c~· '~~;dH..i<..?f: \.":tf :::.aci~ c·f the c~.:1vr.G:s ;~·hie:~ ~~B.'{ t~t~~ ~Hocatb'ij. tt ts rna.h~tah~~.c: by 
comtr!:uf':fi;ttj•.Jns c~r:·troHer~ ··.~t1 ~f)h lnt~tpr:i::i.s .~~H th0 chai:-:n:-.::; ~ilocatk~n H'l:essage~ p$:5SiI1g ov~::: ~t~G· n\~h\':::-:tkc 

fB9(fft,::lE~~:s~ of tf~s~r d$Stk~~tfon ~:-:;-:h'~~s 
Th0 ~xo!cGoi us~d c,n the o.Jntroi <:-hannS{ ln thi~~ ~=.:-~an"i.pie :s. ~3S ~:p~~Ci"fii:ti by R:~E siandatc: 80.2~4. ~~;{th 

·i~ !h~3 addh~~)J~a: f't:q3;frsrnent ;i·1at the n'l;r~-drrn.~n1 ~sngth of any transn~~~s;3~on~ ~f'~cludir~fl iok~~n t~'anSf$f:. ·i):t th~ 

~(n:tro~ ~'.::i~.ar:r:e~ ~s ~lrnitErj !o a iGw va!ue {.-sg~ t:1$ ?:S bvws rs!·:?.rr~d to i~1 T.at:1~ ·q.: Thk~ :--ssirk:t~nn i~1 n1ads 
pQ-$$ibl~ b~:·CaUS$· ~he ~~!'~U~srn~ssk:~:n of fr)n~~~m· ff1i~~&"SQE~~ iS r:e-rnov:.sd f(Of:"l U~ COt1~rof (;fl~i11n-si to 1'):)~S t~f th~-s

a,jjocateci. c:E~r~nn.z~s: and h :.:fr:::'.3·S not f~rq:mfr t:n~n~:<E~bmiy :.•\:lth i:3!h.::"}~ OSl aqu:pn:ent :::~-sc~~uss. :f ~ ~1ode. Qn ~h~: 
0a~}'"~•ork :s:~ceed$ m)~ Hrnn v~ki$~ it )<.'Hl ;cot l~ius~:i: an 0~rQf, ~t \-\.:m tfr:1p1y n~d:..:"t:~ :he extent ('if p.erfonnar:cs· 

2~} :~npf:Dv·srr~snt 

;){: 

Th~; n10ssa9$ packet§ or fra~Y~$.~ trat~:$n":~t~ed or~ th~: contr:::i (.hanr:0l ifi fhis ~xan~p:!e h-avt~ th-s f()!da 
;n~:::.;ca~~:·d i:i Tzi;l~ 2: fy::J·ow, 

7 

i(} 

6 
6 

34 ma>: 

T.~8LE 2 

Start Oeiirniter {SD! 
Fr~~:-n;~ C<x:kz.-l (FC) 
DesUnabon ,A~jdfess {D<\) 
So:.ff'.~ .~<,.it:r<:~ss {$.~) 

t::Vntt:~j ()~~1.1t~"3~ Oat~ lk~~t ~'.CCOU~ 

F:"'aff:S Check Se:c:uencs (PGS) 

SD 
fC "' to1':>~;1 :d&fltifiar 

"' i 6 Tok~r~ Suc::::sssc:r Add~'$SS ~ 

,_-;-2~~~~~-B__,~S-A~~~~~~~~~~~~-J' 1~~ <} FCS 
i4 1 ED 
Tti1;3i 75 ma.~ 

a s.i1ou:d be nt':ttH:t th8.t 6 byte <~~Jdr~3S$~~s an~ us~i io coni.piy wit:·~ the os:~ globai add:-es:slr.g ~t~r~darci. l:t 
' 1'?Ui he not~:d ~t~o th,;:..t U:~3 ~ne~~~:<3Q0 f."'~~~{~t shi::~·~"'-r~ h~ T~b~·~ ·1 :s E~ff~x:tiv~~~t iwc rr~e~~.:sQ··eS con(:~t~r:a.ted 
~O~Jsth~~:·: r.~n~;e th~· t:~o ste~1 de.Htniter~) Bnd th~~ t"<¥O ~nd deHrnH~~r~. Fjt)~ds .9 tc~ ~ ,{ Bre· ~n-lUt~1 in t:10$~ 
case:~ -,·,1:·h~f~ th~ tO:<$n is not ps:s~~d en j~-nn·B:x:i~a~1iy ~ftef t:~l~~ rn<&~sag~~ h~ tr&rff~rnitt~:cl .. ~n G:er~e:Bli ~his wm 
on:y ocCti ~ d ~~d ng r~ r~~~· rnt:k:tsr1:stf:t:;s_-

11ie Contro~ Char:r~si Data Unit (CCOU} cont;:;1~N$ th~ t;e1ds ~n<fo.::ated fr~ Ta.Jj{$ ~ bel<w'~" 
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·----.._,-----------~~--~ ~· LengHl ff~~}d f4a~n·~ I 
~ {byt*s) • 

:
f --·'-"'-"""'"~ 
, E!THE~~ 1 
<--~~~~,,,.,.,~~~~~ ! _ l Gaea !.lf1it Typa t : -. ~ i 

1 "- I Ct:.min,:i! Numbm (<::N) • 
l :~ '~ \ Tok;in pr,:dacB·>s<i.- ili:ldmss ! 

:
~::, 4 ~~l~ max: ~ .:' .. }bc~1t::sd chann\~~ prott;'.~c! cfa~n3. _J, 
: ;.....---~-'~"-"-"-"-"-"-"-"-"'""-""-""'•"""""" __________ _ 
>----'"'""'1-----~------------·--···.:.i:.......... 1 

l Da;a ur~it tvp$ 
~ ·~, 3'.~ ~ ... ~w< ~ .. k'*:·estr~ctoo dat& : 

~ ~mal 31 ~i~ j ,___,,.,._, __ -------~--·-------------1 

Th~ D:3.ta Unit Tvp~ fi~!d det0nr.:n~:s wheU1er th$ Data Ur:it l~; ~~ Gh.::~nnE~t AHoc.ation ReqlH~·st, ~3 Ctcantte: 
;:-a A}t<.H)t;tio~ R1~sponse> a Ch~rr~ka~ R$~i~~as~: f-1-E~l.~!J~~si .. a Ghann~~ Ret~~;~~3 Rt3£p(.:nsa~ a {.~.Mann~l Abz:rt o~ <S 

snc~r:: ~~e~>~~~g~: .. :n trt~~· fir.~t fr:,(s c~S$S .. <i s~~::::t~fHj nt3}i:f c~;nt~~:(!S t}""'~ t;fitffUH~; nvrnb'j~r concsrn~"jt and th~ tt:'!n~ 
·field e:ont~ib~ u~e addr~~ss a~ ~hz soli:·ce nQd~3~s toki~~n p:-~~dB<:e~SC{: for US·e ln p~~s.c'Siv~') r:ng rnair:.wnat:c$~ if 
nood~'.·t 

r:-~is p&~k:~t format :s 0t:tfre:y yfitrdn tn~ constr:&h"'~ts of lEEE {$(l2.A~ ·w~tt"~ ~h.;~ a;.:~d:1t;Qfi~3! cor:$t~($Jnt of ~ 
~~ ;,,.-:•$.ry ~cw }Sf~~)th foy~ :t. 

Ti'l$ f~~nc:t~Q(:s card~Q ~-:.~:Jt t:y th~ pan~cip&i"1ffi ~n ~h0 r).,·~:.nrru·f ~~hannf~~ ~n.:~h..~d$ U~t"s~ ns·q!Jlr~~d by iEEE 
002.4 ~~nci s.ddiU~)naH~·- those: neGd~:.d io n;~~n~afr": the ch~~r~n~~~ st~B.:s t~"b~~. 

T:1e ~~~j~nf"f)t..n-~ica.tior~ c~'.)~t:-oHsr c~f ·~ach pBrtidpant in ti"':·G (:ont~o! tf':annet nG~ GlHrentiy in POOOO$!S~~}:-t o~ 
ih~: t0k$:~ U~:"ten~ to the: traft~c <:H1 t~1s t·UE k.fr n~alnta~n.ing ~he- Jnt:err.&~ ~Bbles nt fr~f\xn1.;i~h:~n etx,)i:t th:G c.u:rr~Mt 

3a state c-f tt:e n8hvork. 
lh~ communiG~sttc)n cantroHst ~'ft(:h~~~mns ~~ n3C<)rt~ {~f the addresses of HS pr0ciecess<~r and )S$.JCcessof ~n 

th& nrog as .-eqdmd b~' !EEE 0024. Wh<::n,-sv0:· OM d !h~s<S' add1B%GS ai:.;psm~ ln ;~ Ci1:~1:iw.1 Ailc-catioi1 
R~:·s)u-ast or Respofls~. ii ~s: a~:st.:rn~j that ti"1at nc-de ~s ~eav~n.g tha r::1g. A~;cordingiy. th~ ~3~jdt~3S'S is n~ph~cad 
by its· pnadBc.sssor (,):~ s-t..~.:::c~:::ssDr ~}~:!dt:~ss~ obtah:€d tron~ ~n~~ Ctt<snne-t At:vc:ation Req:.,:~st or Fhs:sp(~.n~~ 

~s rnes~iag~::> 

Th~ cor:~rnBrdc~~i~:tr:· contrc~f$r nod0 add~tton<~Hy n1atr~tafr:;s ~ts. ct~ar:n;;l st«tU~$ ~m:.~i~~ sho~~;jng b'-1~ occu~ 

pancy of saci1 of *h~ ~Hti':~~t~bis ¢~)&n~1s1s .. \~vr.~.~~ver a char~f1.S! nurr~f>~r :app~~.rs ;n a Channel AHocat~(:tr: 
R~qiJ}~:st th~t t::h~ntt~~ f$ ·Ha~~~'rc:5d 8:$ ~-::.ce:up~.~C: a:');d wh~n a. i:J:anr:{;)l fi~ifnber app:;~rs in a Char:n$t H~~as~ 
Respor:~~ or ~~ nE:g;$live (hanti~~ AH::-:c~:~~on R~~s·pons\$ rn~~ss.aga, th:st c:harH1~:-! .~c fh~ggad a:$ tmocc-up!~d, 

40 ~~sp:~ctfvt}f;t k: thr;: appraprh~ts h:.<:at~ot1 ·~~ U"':e ch~nncl ~t<.:t~s t<~bla. -:--hes"G Wnn$ ~~~m b~ B:xpl~H:::sd tater, 
tr: the C«St"::t o{ a nc.~e bav::ng ~ ~;ir:g~~~' sJuh(:.~~abh~ n~~3dern and .no ~eco~rl r:u>de:n~ ~·h;:;H) 1h:s ro:::e 

~e~vas the- r;f'.g tt? us0 anoih~r cf'tat1$1el.: th$ t~bis b~~·om$s ~rta.~~lJr~{s~ so on :;s}okfrng ~h~ ri:"1g. m:~ ~ab:e js 
r'~stc:n~ct ush1g ~nfc:rrna.tion tf~~ts~r'.t~ttsd by· the ad.rnh~lng nett~. "lhis r:1ay 00 p~:rfotrned U$~t:g th~ ~h:g 

nm~nter~nce ::;ro-c~dt:r(:.~~ c\f ~EEE 802.A~ HcH'-.1Gr..:~r: ~$ :-n~rttk:m~xi .abuvB .. ~~t~n~e delay car; b~~ ff'>q.Jeri~~n(;~~:j a~ 
..;5 thhs st~g~~ 

Ct~anne! ne~ot}:3:tlonishort ITE~ssagt~ 'funct~Qr:s af'"-:: GSOi~:d i'.}~it ~.i;·hsnevsr th;,s node :~·1$hes to w~~ th~ 
n0t~-..;:ork to cany <jat~( either t'l t~'l~ Q;!oca~on ~J~ ~:. c:t~anne!l or· by ;Jslng ~he cont~·o! cha.r-tr:e~ to 'C«~"r~' ~ 

m~ss~~ge ~:~ lh~ GGt~U fie!ct. 
A sht.•rt cn-es;a:ag~ fa~ ~ !3~ng.l$ p~cb~t er: the w.c)tw~~ charu~L whk:M n1~~>' Cf rn~y ~ot riSquk~ a respo~""'~se~ tt 

50 C\.)f1ta~ns th~~ fi6~M:S !n~jk~ats,')j in Ta.b~S· 4. o~{)W' 
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TABLE 4 

----.,.-----~·---------------·-·-·--------.... 
fi:~id 

!'b 
Lart~iti\ ! F~.ek~. NH.ff!0 
{b~~tes} I 

____ ,,_, ____ ,'t_"_•"''"'''''''''''''''''''''''''•"''''''''''"'"" 

2 
•':l 
-;J 

4 

6 
6 ,,, 
i 

8 
9 

I rn 
t i ~ 

1 12 

15 L_~::ai 

3 j P:,~a~nbt0 

i Stan D"1li'''i'sr (SD) 
i,, 

::) 

t} 

:~~:t frm:< 
<i 

6 

,,, 
7f~ !C!G;>~ 

~~r.~lff~e Contrc.l (FC} 
l Oes'Hnat;on Addrss~~ {DA} 

Sou:{:~~ Acit:Jn~s.~ {Si\) 
D;st~~ Uof~ t:-/pe :~ S~:~:.~;"t i\l~essa.g:<?; 

ftt~e::::~-ag:s ts!.-:~ 

~rarni:~ r::h0ck Sequ$nce (FC-S} 
E:"'ld n{~::n:~t:m·· (ED) 
$0 
FC ~ tOk(~n ~dsntdier 
T·ak€n S;,;ccS:S$Or Addro.rs.s 

FGS 
ED 

~Vher: a. noi::e wisMes tc :Jsa r:.n aHocatab~e- ct1ann:::~ for a }:-'<~in~.-.to .. po!nt link ths fonowir~g st:qt.:0ttca t:f 
c~pBrt~ ~i ens ~~; {~~rforrn~::. 

1, Ti:i~ inltlating no~ con:>lillii its cnBM~I mB)U1" taDle lo i;j0n\i!y :::n lllKx::cuplect i~hanni':>t !f nor:<:i 
exis~s, ;t \"~laft~~ until on~~ becon1es a\r'aHab:e, 

;!. <:)n ft::t~?3~ving tht~: tc~k~~n~ 1he r.od~ fe=$ties a Chann'~~ AHoca.tio~1 {~¢qu,~st rnt~o~ge, ;iddreS${;~d to ihe 

h~tsnd~d r¢c~piont and ~~rn~f!{J the c:hann$t a(~d in1rned:~It>~iy p.asse$ or~ th~ tok$n .. Ot:1B5t nad~:s \~1m 'tt'l~:Sn 

ir::!-~rpret ~hl:s pacR-:et ar:cl k~'3:f'igfy that chamne-l as: oo.-::up:E~d .. Th~~ri.:~ h~ no possib~ :~ty o~· tM$ sa.mB: ch .. ~nn~~ 
bt~~n~J r~qH6:Sted ~!~r:u~tan~C{3S~Y b\ .. two nodes) ::since cn:y thEi n::~de ·fn p:~;Esesst<~n of the tc.k~n c~n t:"·ag'lsmft 
j·f n~eF~ ~Y~3rE~ ~1n ~n(~c~~upf$d channel av~!iab~s. ~;~s ~:1Wat;.ng nod~ <~ou~ti, ot1 nsc·:s:h."fr~ t:·1~~ token~ s:end ~ 
Shott r~~t:·*mg~~ tn thH r~::c~p:en~ to ~nd~cate thai ~ {Ong ;11$$$3.Q& f.S pendi:ng. 

3 .. Th:3 r·ec~r.~ent~ &~~~t rec~i\:fr~f~ !~ Channel AUccatior1 Request rnss.s.~a, 2iflei ·recogn:s~:i~~ ~w 2i(idn~S'.S 

in that m~ssage" -.. .. va:ts untH ii H~ce:v:c:ts tl:e iok"€~n. a11d then 1r~nsn'\its a Channe{ Alh:;cano~ R~~pm~tE~ 

rr:t~ss~ge~ wh~ch n1ay bs· posmv~~ t;t :'let}atJ'.."iS to jndh:~~i0 acG~pt:~nce er re~ecHon~ to th$ ;nm&tt:·r·. ~f th6 
t6SpQttSe· ~s fX}:S~t:ve\ th{::- n:l~ph~tH ~{WitGt1.-~ss i~s sv·~~:tchab:e (n,oosn: t:o u:~s aH:ocatsrj c.hannt~L Thts :-~~:spcn~t~ 

rr:~ss~,ge wm be ;nt$rpr0tt:d tJy oth<:n- nod0s: <~nd us~~ ~w-~a:· ·:~ i::onftnr: or canc~l U:~ occ:upf~d s~.c1tus or Hv.1 
charw~t Th$ fr\:U~tt1c on r~1c~ivh:g the ~-s;spt):1~f.'f t:~0s~~9'~: $W~lc~~a.~ ft;s ~~.,,.·.t~,chabh~ ~'l1¢d~rn to ~h~ r~;r:.med 

ct~anne~ a.rnj b~::r-~s tfar..srnt~t:~~., .. 
k~ ih~ case of a $~ng:e rnoden\. tf fo~, afiy rE::a~orf co:.T~m~~nie;~~ior: is r~nt ~:s1abJi:shed on the i?.Hoca.t~ 

::-.h:5nn0~ w::fh~n a for~~ ... out p9rfo(,t ar:d ~r~ ~i1'.-/ caS>:S atw::· coff'~p1~tion .of the G:CfflVi1t3nicauon on !he ai!{}:;at~d 
d1z,w11,3i, omh :ritHatcr and fecipient retwri to U!e conlrol ohannei and r(win thi':> ring. 

Tht: fo!k~~, .. ~,i:~g s.eqB~snc~~ cf rnessa.gas ~G ~seueci to r~~~aoo a cM~nne~ w·;i~n a pc·int-:-10 .. pck:! Huk ~s rK~ 

iongcyr r:0--sd~d. 
·1 .. Stc"18r of the: r.,~~rtkip~,nt$ in 1he Hr.k in~ns:?1its· a ChiSrn1e~ Re:[sase- Reque.;st n1$SSag~ acldress~d it: 

sh~ other. 
2~ Cr.- r~ce~pt of. th~~t ~fKl ~~fter 1n~r:·~:rnH:ting ~))' :\··amn·; tf:3fftc on h ... :e a~k¥~ated channel. tt'le ott:~r 

p:srHdpant transn1~1~ a Chanr:$~ ~\~~~t::~:e Re~pcns~: m~s~ag$ tt~ ~he ~~rst pad~dp:anL {)th-sr :1odoo w~~l 
:r:t$n:.\r-et tn~s pac~:etl t:n:1 f~~g trh~ ~16m~d ct:ann<;X <Ses l.u1::,ccu~~s:d. 

3. fo.<ld~Uor:.a::y\ a,$ ccnHrrru~Hoil oi t:'l;:; ~"~·:eas:a of th~ cha~1~"{0t e:~!h0r p;?.rtidparn rnay btoadca~ts -~ 
Chanr:t~~ Rt~~t~:a:se fti$SSa~e on th~ CCr'f~ro~ ci'l~~1r.~:i n::lrning tt~1 channn} jrnst reia.:ssffi.i. Thhs ~x:nf:rn)atk~n ~s 

nB~i~nj f.~)r ~ha :s:tngle rrv.>dsn1 ca~e ~~~t:er€e the (..'hanns~ f-lejsas~ transmk:sslons ln ~H3P~ i and 2 ar~~ on tt:~~ 
alloc~tsd ~harmet 

As: ati atternathl~:: tG -th~ <~bov~~ ptocedurt~~ ·~Hh~~r p:artic~pant iI\a~t trar:·sm.it a Chanf!ai Abort ~nessaga ~o 
ll:s othi;,t, 8ctn p;irtidpiml1" mus:t !hen i)isase u!Sing the aHocatEld channel immsoi.at<ily ;:u1d ciscutl ;iny 
~~-a!t$ng tn~i4¢~ The Channel At~ort r:l~;:.s:sa~i~~ indk:ates W {);hef node~ th.a~ the char~n~i is tr~d: ~nd tt~ 
cp-Hcnal oo~cftrmatton praet:>~1l~Hs ma~~ ae used. Onc'2i ag.afr1~ ~he CQnfinnation ls nood for ths ~~ngh~ mod6~n 
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EP 0 3S4 638 Al 

~Aihsn ::;r: ~3.Hzx~~~~~J~~; c~!:~t:l'"'~6i ~.s ;·:e:q~.:t:·::_:.~3 ·fGf a rrm;t;--:1cci~ ns~:\-v;)rk, us~n~i a: µs-:Jh:sct~~ svcJ~ o:s i:<)kt~n ... 

p::i~~~~.fng :.):· c:S~11AJ)fJ protoccL ~~. d;iJ~:r;::nt S<~qu~~~":Ct~ oi &~~~PS [:3 perk}:·~"n~d. l~s h~'!.~ B.h\iB:"'{S b~:sn tj'·:0 c:;~~m. 

~:":..~~$ry ':5-:...:c~~ (~0t\~t)(k. h<-~:t~ ~s s~x)da~ '.$!.~lior\ vs~.:aHy ::::.:~f£t:o:i tr~~' N:-j:ti;:"10rk ~~~n~9~r~ which ::::= C"e··~pci:1~~b{~ fc:r 
.-. :::.-c..irr~~ni::;1tn~frcx~ of fr:e :ce·!'-\·:f:t{k:. d~r(:~:~·~r:: ;s:~~rvk:.:·~S ~:k. Th~ s:;:qB0nc~~ (}f ste.p·~ ~~. E"'S fi:3ih·;:.~'?3. 

~, ·rh0 n·:.":d$ '~~.)r~~ . .:~}.<:c~f:g th::: N~~wn:«k ~ .... 1~i:-~;~:.gf.·r of ;.: k":.'f.!~D::j:; nt~.:::.'\~f~'i:rk·. h;j,:;.';,:;;&.~ h.,)Of!:i:i ar~ ~ . .w:occup::ec~ 

thann~t ~.:'.;:ffn>inu~~ ~~ C-~!~3.nne~ AH~)catk:n ·KsS:qu~~:St ~;:ach·.~t. ~oHO\·YBd b~~ :~ Ch:<inn~~l Alk)ca-,t:~~r: R:~spon~~e p~~.<::k~t 

t~o~.b -=~d-ctr~::s3~~:: tz1 Hs0:f Th~s h~~s t~1e ~1tect o~ r~~Grv}n9 thH channe·f .:3nd n:·)ttfyin;;; oth~~r r:od~2:s ~h~~t it ;:~ 

?;~ 2. fb/t:f'~l r:~.:J:)':') ~):h:·ch S~Jbsequerl~ly v:.dsh~ss to tak~~ ::Jar! is:~ ~ft~ :nq~c<~~ n~s\~·(i~k tr~·nsrn:ts. (t Ch~~nn~s! 

t-.kurcb~r Request pw.~K~~t a:jd(~Ss:5·1 t:c th:2: ~\!t?.~~york t.;1ana~;€:~\ 

3. Th0 N\:~t:~'C~fk ~~anag~r fe·spor:~1s ~J .. ~HM a Ch~~rin$'.f N\$n~be:r R~spo~~;n pa:.::~et conta:n::r~g n}~3 n>..:rnb~r 
of t.h-$ (h<.:nnf~i ::-~uocateo fot that ro~~it:.(~~ rn-3t:t1{.:rk .. an<~ ;;:. e::.~d"~ ~:..:t:=::~t31)··tng tf-~:0 prot<1w1 ~o )'x~ u~~~"iJ c·n th~t 
d;:~mne:. 

~-~ 4. Th0 nc-<i.-:3' fh\:)n {cfr~~· ih~ .net\".,·otk on tM·!? <'1tk":.:ca:e<.i ch~:.nnsL :J[~fr~)j \".,1hat..:;,:~~r j-:-Jfr':~ng p:·~:x-:edi;t~: :s lZ)Jd 
d(~)o:.•f: by tY~s p(cto:~ot. it :11.ay ~ubs~tu~sr~uv ::~~a~...-.:~ ~h0 1l1.~~h::;;;.: n~~tw~::.-i·k ~n th~ ~~~u11~: ".:'\:'i'-":/ .. 

Th'.S Channei N:..:rnOOr R&qu~~st 0:::.ck-E:t h3 ~~~&Hf' a spsda~ {_":_:j;S:~: r,::f ;he C::h;~r:ne.{ P.Hr.:c«tinn Hi.::-c~~~.~st p~cket 
and :n~y b~ f$.~J;s~d ~·~ ,ss Cf:~~nr:~~ Aikp~atklt1 R~.qv.~s:t P-~i~~kHt wHh ~n $n·:ptv ~dt5r{'.:.:_:s fiHlst S~n1fo~dy. t~iE: 

Ch~·u-;ne~ N;_:rr:b::~:· Hr::sp.(sns.s pack~:t ~'f:ay b~~ ~hE~ :~:~n-~ .. s ~s the Ch~~nn<~l ~\HcK~<}!~:::n R-a.spon$'!S pad,,.~t 
?~1 On c·io$fr;9 ;::, ieg:ca~ ~~e~;.,~·ork .. 0:1Cl:1 3.H ~h~ parUCfpant~: ;n a ~oglc~3.~ t~ehvork e.:<C$Ot th€= N~~i}vo~·k rv~2~naqer 

:·~a~./e ~e-;t it H~~ N,.~twof~ ~~~~~ag~r n"'}~iy., ff approp::iat~~ rs~$as·~ ~~~-% ~~hat:n1~t by t·an:~.rr~:tt~ng_ Chann~~ ~i~~~\;,as6 
Rsqu$~~ ~~~:i R~~fX):"l~<~~ fraff~~s a:::kkss.5sd tz-:: .~tS\:)H~ L:~t tfan$tt~~~gng a. Chafin~:: _;\bGrt ~:1aCk$t to !ts~~tf; or 
sirnpty b.y br:·).&Qc2~~-=:Hng ~:) Ghann\:?!t H6l$M0 p~)ct-;-:::t 

Figl:fB e k;: a $(:fi.f~rr,::HJ.c u:ustf~h0:1 of &tl 0-Xarr~p~e Df chann$~ ~U-iocation on a COfBffH •. mi~,::%tio:::~~ ;c~·Wtt::)fk h":. 
2~~ accorcjar:c·@ ... ..., .. ~tn tr,e ::nvenl~on,. H :~ .ai~tirr. 1:_K~ ~:; th!~ ~x«tnpte u-~~t th~f'~ a.ff.~ -H)G ne:cl~-ss en ~h$ ri$t:;.v:..~rk {J'S 

~j:;::~cribt$tj :t:~bC'/6\ tn~1 ncd€::s b~tn~~ nun~t.:~~t~{j O :.a r~~t n. )'{::: b~ fi.~tod tr~at tn ~~d::!::ticn t:::· the. co:-ttto: cha:1n~t 
~Msr~ ~U'E~ c;:·ta.nr:e~s cuffontty· ti~<S:llc-:~~;sted ~nd ch;.:;nn6~::3 ~up-~c·rt~ng ::~~n·:rnunk:~tk~ns :..~ntier a ~1AP p~·o~.-.::co§, 

~.n t:~.r.·0rnet pn .. :.t::,:~,.:~~l anci con~rrn.:ni<:.&tic:·n~~ ~Jn .~ point to pf)jnt {){1::-;l~, Th0 f~::ocation of H~s& c:1ann~::-:s ~"<·as 

rr~arj~ as dHsGrf't1~~~j 3bovs ae. unct8.-r rh~ tcki~n .. pB~sing pt<~t:.:.~:o~ ~~1 the t::Dn~f!J.~ chann~i). :!t ~hc~J:d b~ :x:.i~cl 
.:>:? ;hat F\1ur~ a ~~ pur~~~Y sch~~rna.tl::.r &~d :he \~1~)tt·: of the channe;$ S~'lO\~r: does rm; rESpressnt t~1~:fr r~:fa~U~·e 

b:an:::w~ct~hs, ThH band~"i:·i~jth (Jf $&Cf1 of t11t: ;~h~~nnt~i.s could b~ u~~ ~,.mr~~. Eq~JaHy, (:harmsis of diff~rk:g 

bBncj\~itdths rr.«y b~~ ::_:H)~·td$d and g~~: i:::t·:ann0!s rr:ay b~ auccat~d ln a.cct-rdanee '.:'i/'ilh bandv·Adth requ~r~~:-" 

rnsr.ts jo:- trt~~ tGrn~nt.tn~catton$ ~o t~t3 ~~:th)rn1ed .. TNs friay bG don~~ by pr6se:Je::::ti~1g a pk,:ram:i of charn:~Hs ot 
dHf~:r~~;:~ b~i~:~jv:l~{)ths. ~):· by ciy~am~caiiy dE~t~ttntning tt~e b&ndwitHhs of the ct:ant:.$~S. 

;;;s A p:arH~~ut~~r G:<an:pfs· cf a c~mrrcunlDBUon r:etv,~of'k ln t:cccrdanc0 i_,~t!h :he invenU,:)r: tca;s ~)<~E:n dt~~crH.?$j 

;;ib·ove, ir: tha f~trn \)f ~r: in•justria~ Lee.a~ Ar~B Netv·-;·c.:d .. ; fL.Af..f), Ho'-'ve ..... ~r. it 'lvm b;s .:spp<if·~rtt ti;~t U1s ~t:Y'l1nt:or~ 

i:s app!l"cab~~ t.:-~ o~h~:.r en\•in.)nrn~r::ts~ StR:+~ ~:~ sawtHt$ tnsnsrr~k~sk:~n( Of ·(4frje ?. .. ro~ rEsl{vork~t .. l\.~~cor~-Jlng}y" the 
.;:rV\.'G~1tifin ~~ u~t .~J5~-::te:d $'..1 L$.t4:>.: <:~f"ffi ptrt1twL:s::1"{ :1\.'~t i;rnitEji:.:: to t~0 t .. -::\N dt<~c~·:t·l~~i h~rt.~in. Th€ :..":t':1frHr:~r::ca ... 
Hor~ ff't~dh..:n~ t)f the ~t~f~fre.d ~;-.:.an:.p~s ~1-s:st.rH~<:"}d ~bcve i-s a. bn:~~db~nd ~~at~i~~-· HC·WGVS:': i:t wi~J b)~ 

.:;:J appr~t~t~d th~t th0 h"'l'..l0nti·-::n is ~:.-:p~:tcat:J~ fo ~~o-mrn~:nkati~)n net.:~·o:·k:.$ ~~sk~g othBr cQn1n1un!~tit:·n m~~~!~~, 
sl:c~: as ~:.:ectn::·:1'"i«fJCE~Uc .~:n-~n1~}n~cath·x~ thn:.s..~i::~h fr&f~ spac~t r:or~ opt~c <::.abk~s ;ml:j $C on~ 'f";h~.r~ th~ 

~:nrnrrn.:rdcati·or~ rn$<l~urn b~ divid~~:d ~nto chanr·:.sts {H~~· by n~":~ans ($f frequsr~cy d~v~~:ku~ trnJ~Dp{S:!dng (FD~11})~ 

:~nd ag rneS$a9es $r0 b~~oad~<i...~~ kttO lf:~ lf*n~m;ssion ~n{:~ti~u~n lr: ~"WCh ~ )~,'$.Y tftat ~:hGy f~<!fJ: bi~ :-~e~~"Gd by 
~~n r~~:t)~~~ver.~ cor:n~Ct$~j to- th!~ i:H~d:·~Hn, 

-d~ it ,v:::: be a.ppr&Ci\;1t$d t~-:a.t fu~th~:cr nKx~Ufr:a~~cns and ad~ltJ~:'.tn§ t;. ~h~~ corn:~~un~c~~ticn r:9tv.~cwk (f~~s,;r~bed ~n 
~h~ «t•ove a~~ poes~b~~ ~ufth~ft th$ ~>!~op~ t::f 1l1e fXesent H1-!·6ntion. F<){ ~;.>:mnpie~ ;n the p~'t:cufar 0x~rnp~~ 
cescribed af-X":ve, du~~ rnoden1s ~rs US$d. U~<~ ~~onif~)j ::.~h~nne~ }XOioco~ ~::;. n.~·~t:~ eo2"4 .. : .. m.~·ck:~c·'<Yk~:Jg:~d a~~~-j 

~he n"":;e:~~'Q& ~e.ng:tfi. Hrnft i·~ ~$t tc 75 by~e-s- Hcw·~;ver~ :n anc:the:- :;:;x~r~'lpfs oi ~ corrnrn~n!:~aticn ne~.wotk ir: 
Bccordanc~ ~\''cth thB ~nv~~·ntio:i~ 

5:: ,, s~n~~1~ s~v~tct~bt~ rn~1de-t":~ fK~ctes n'lav 00 us~cl ~-~$fr?:~35j ~)~\ or ~r~. ~dd:ition tu ths ~J~J<t~ rr~tX)~r,1 ~~oci:es of tne 
~=b::.r . ..-·~ n~h..,·-..:r~~~ (':fhi/or 
y ~ t:'..1ksn--pa.ssing prGiOC~·! ~x~t ~tt ;;:'lCC:Ofcian(:~ ~-vi~h ~f:EE 8~-mA- n~ay be ll:S.:Zd ·~t: the CCff:!to1 char:nst ar:d/(~t 
·" ~hH rnew·age !$·ngth Hrn~t in tf~s .cantrcl c~armBi may b<~ s~~t io another ~iak:a~ (~nos~1n to optimL;se 
p1~rfnnnanc6· ir: parHc1L~tar c:~·curr.·stan~~s~ andior 

~:£: ... ackn~)w~e:jg$rj= rathsr tha.~1 unacknow~edged rnes.sagh ... ~g :t':~lY ts t.WE~d :a ths co.~!n:H <;har:n~:tL 
~:1 $W-r:n~«:'\r\ ~h~~ h1v£:nth::o:t1 pto\ddes B ccgn~nl~nfca.Uon .r1:etNo.:k "i-°'l'h1c:M~ 

e::mb~~ss )~ids corrrpat:b~Hty tti bf3 (~t~hi.;sve.c~ b£h·;:a:Jse th& o:mt:·u{ ~~-=~nr:~}~ car~ ·bts arrar;ged tt:1 adher~ tc ~n 
~Y-is:t:ng prc~H-x::c$~ {for ex:.~~Jnp~e, h1 ~h~;: net:vod~; d~scd~ct abov0, soft"·van,) cofn~~ibWiv n¢ed :let b~~· 
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cot:'"'ip:y:m~is"~ci b~c2SWS{::- the h~gfl tayer~ 1.)·f ~he ::i:~"'Ch~t1~ttura B.dhm~ to ~h0 ~~fRnd.:~rd~ ~;~: :h~~ OS~ E~{xi~~l): 

~ ~r:st)~~s M~gh p~~furrr1:{n~c8 ~:<."> b~~ achi~sved b~c:a.use the b:Jik tran~fur t,f dat~ ls har:dk:t:i by a:·:.:x~~Ht~:j 

char:ns·is .. ar~'j d0S$ r..~)t ~h~rt:fr)r~ trcterir:re 1NHh tr~t~ prc~ce:ss :;::f ga:ning acc~Ss tc tl1£J: n~t~"'·{~;--k {{t1d sBrh°1l;1~~ 

h·i~~h pd~Jrit:i short n1es~ag~s-; 
$ ... ~~n::~b~~~:s (~. hit~h d~~9r$e ot f·~exlb:f:·ty b·OC:au.ss its p0d01rr:a:1c:; frs h1,~h enn~3gh tG \;)f:~~b~e: the Bl:~~ifnatl·cr: of 

p~~y$if:::Bll}~ :s:span~W sub ... net-..~.;ork stn.;e:tt.H·e:s f(H' f~&~·t~rne controL ~:tK~ aifor~:::s th::.~ opportunHv t~) aJlcr.~y 

t?Q1.~ip:rN~f:~ (:sir:q n~)n .. :;t:3nd<~:·d p::ot:c>etJ~S to bt~ 1:1tt~~]fat~d i:1to the net~··l~):·~~ an~j ~'.)rcught un{3~~{ tMt: coiEt'<~~ G~~ 
::::e· tokt:n·':::(w.~:~n~:t opet<3Hr:g p:-nf~)cot m-:d 
"' affcwcts tfi.6 oppcttlmlty tu ~~:c:·e«s~: n::l~abW!y .:~nd n-~:zi~~:iiS:inat~HHy by fr~;~udtJdn9 re-dl .. n:lt~n~~v :nto tfl~ 

.~\..~ n:et.vvd·;, ~n th~: forn~ of dk-strH.)uf.0c.i pn:<r.::Sss:ng ~nak~rig as0 t::,f th~ tt~gh p~rft1f:'t{.2lr:ce, 
~n Gd.•::Ht~o:1\ ~ cornr:"tt:;n~c~~:.or: systt.-:m in ac:::o:d~n~~e ·~-vhh ttm: ~l1VB:1t:ort p~ovid0~ ihe pci·E~ntia~ for bdng::1g 

the total ~n.art=~gsn:ent o·t a :·~2bl~: systt:~rn ·:- not .it.:s.t th~ ch:3nn~js a!:o:.--.::::shsd tc th.e. cornput~f r;.s~·<.xk "' t.:f'der 
tr~e c•::ntt;::~ "'Jt t!·h?· p~~otoct:{ rh~s :s .& gt~sat .a<lv~~ntag~3 ~".h<:~rf~ ~h~ c;.:ibh-~ Js r:2:qBfr~d f0 r~1ny nort ... ~~crr~put-e( 
d~H~.a~s suc:h a:3 ,~~dEK~ er vo:cG con-~rn~~;~:c;:~:Uon:s. h"'~stead of tn-e p.errru~n~n~ ~~uo~~aiion of chi~fff*:.i{:. tn s:.Jci-: 

1~ ::)U~pt)~:es~ w~th ccn~}~3q(~~_3r:t i·n;3b~~:ty tG rerno~·iS th€ff~ rapid:y ~r~ ~as<:=· <::f ~qu~p:Y~.enl :11&ih.:~1cti0r\ th~ charff:~:.i~~ 
:are anoc;~t~-:;;:·j :jr•n<~:r.iGaHy ~tr:d can be rnanaged by D'1e r~odes k: ~ha natwQrk tt:"'KUcr i . .lr'id~r Ute t;0:1{rt:~ o{ .::.. 
cor:tromng co<nplft\lr. 

Sofne ~Nays of :11aking :..~se. of the foc;ml{e~; ~'·hich can bt: pinvk~€Ki .tr~ .a G:}n~rn~3:nh::ation net;;~·or~ baS$(1 on 
!he in-1i·Bt1ti::m ar~:. 

P.t~ ,. poh~t .. H:: ... p~)~nt ·~Or(BY:Unl"CZth):1S on a. contro1 cn.anr:$t fr~ ~~hlch ~~.a<".h d~~ta tr~n~:~~nh3sion r~~quk~ff~ u·~e 

~fbcafa:~n o{ B ct:annei beh'·~{~en ~he $Sndef ~nd ~V$()" inteni:1ed ;'$C~p;ent 
, :T:Uai"'f:6fXV~Jrk Ct"':-r:~fiQt:rat~cns~ ;n ·}'"-.41ich HRdt~pi~ 10Q!C~~ n~~~tCrkS~ aU '~sh:.g ths ~t:.m'S p-rt>~OCOi b~J.t ~3~K:h :::n ~ 
s}>p«~~.3t~ chzn:if:L ::tr'f:: ·e~t~~b:h;:h~d or~ ih~ ~~on ... ~a1or1 corn~nuni~.::~:.th:lr1 rn$:t~AJ;H)~ 
-~ ~1:BiH~~protc:-cni t:onfigt:rafo:~n:;, k~ w~~:cr~ rnu!Hph:~ k:gh::a! nH~~vc(ks. u~~inQ dHi~~(Bnt protoccHs and t~r'i s~par~t~~ 

.~$ chanr:sis, ~re e$t<sbihshed cm the ~)<Xnn-:on tranisrn~~~~~kjn ff1.~~dtun:~ 
... s~K~rt rnsssa.ge transtnissh::~n or: U1s co:i~"ol chanfl~! fc-r: 

{if rapid trar~srn~:ssior: of high pric1d~" rn~s~&g~s; 

{H} ~:nrr:::-nun:cat.~ng r .. '(Hh a rk::,de or nodes wh:cn ~u-;s not part of a pas-ticu~ar· }c~·.;:ca~ sub~et:.·vo:k in ~)fdH~· 
\{J pt<:>¥i<le e measure o.f cn::a%H:etwor!< ccmmunic<:fo:in {Note that thls p:ovkiets nom~ cl tile d$la tmnsfurma· 

~10 ~jon ~(~~i~HJr~~$. of ()Sl{ s~) U requ:res !ndi~·iduaJ t:andi~ng by the appticat~on program mHi.at~n:g ttia communi:c~l" 
\l()ll); 

{m} COCTHr.li.itlfC~.i:kx: b~t'Ne$n C}'::=~*l.Xk nifan~e:rt1ent ~~gents and a n$hnXk rr~anage.r ~n)O~t 0$~ 

prot..::~cok~ <,~an hx n:t:twork. n""i~naga:~n~n~ ag~nhs to be presa~t ;n :;:acn of tM~ nodes on a :1a~wiJ:"k); " t.he 
pro~~sk~n of ~~on--:e :o;.~, cc,~~:t Mod~SE cper$:tir.~g ~n:y or~ ttki ccntrcl ~ha~r:..ssl fnr cottr:ss¢ttf"tg simpJ0 ;}t~l'~sor~~ or 

:~& act~;atcrs to tt:e f:ei:iNotk ~n such a ~&"t~ ~:h~t tfl~Y c~u~d be sdd:e$:S~d Oy a <jata coH©c~~::r/dts~rtbut)1:· ;,,~4:!ch is 
sin1t:·!tan~~<::t.:~·J~f a :·nernber cf: sav( a klgica! ~~AP r~etwotk; 
.... c:c..1p!n~~ :.~1Uh en"t~rs on a toq1):ai st.~J-:.:e~~\~o~·k (eg~ H a nc-da fa.its tn ~i;.~bb~r1 :state -- ~~~ ,'.)~n:st~riUV trar~s:11~tt~ng 

noise on to· the r~et~ .. ~ork ... the fal~i·t can be !c--cati'cd ~nd cur~d by rnoving nod~s onB: by o~v~ ta <::noihE*t 
c:·mnne!), 

.-;!J ~n the ~bov$ sp:acwc $.~an1p~s of a co~11mt.i~1t~t.~on :1etwork accc~U~ng to th~ !fi~~ntio~~ MJ~"t~ rna~r:tsnanw 
is p1~rforrne;:1 in accntdani::e with IEEE B02A. Thls ca;1 c""wse <Se!ays when nodes tavlng a s!i'lgie switttmbi~ 
n1od;:"Srn 'Nish t::J cej:ain !he t~~ken,..µass~ng ~~1anne;l on re>~e;s~Jng an :.1Hccatsd channeL r:·ds t~= bsca.t..~~e th:e 
:Jp{ia~.ng Df thtJ prt>iiet.:i:~;}~?)r and suct:e$:Si:.~r ~nlcrn1atk~n for adding a ~~1ce tt3 me ·tl~k~~ ... {~~ss~~)g chann{~l 
~aks.s·~ :.,:~t:.C(s ~;t..~dt1g dr-~!.1 ;n.r::inf~;c~·nc~:· and thi:s d(.1~3~ not >::P~~cur cl: .. n-~fifJ sv~~y tokG:n dng cyt.!& t~n~j0r ~EEE 

~:s $02.4, Rh:g ~~~~~J:1tsr~~?1cs t:s opt1mj~OO h aco .. prdanc~· ~",·hh ~Et:E 8(~.2.4 Ofi the assu;T:pt:ofi that long n-:0ssa~:t:t~ 
as w~ii ~s sher! c'nes ars beh:~ trn;1$mitled on th'" tob.m··pas.s.i;1g channe!. 1n rns c,,ss at a tOli:$fr·passlng 
~~hanne~ havir~ rr~~aS&~es v~~f~h a f:fflit,zd me~s~ga pac,~ag:e h-sr:~jth h1 a t"tetwo(k. ;n ~~GC·Of('!ancs v .. ~m~ th$ 
~n'l~nHcn> ye~ -~u:thar lrnpro'.."-ed perfct·rnanca 'C~r~ be obtaJneC f.or nodes ha:vh1g a sh"'i·g!s ~itchab!~ modem 
by .&d(3pt:ng a H?.v~sed dng rna~nhsnant."e st~'ategy. S·l adopt:rtg :the strategy oumned ·tieicw .. th:s ~~rne tak~n 

::;~1 t.~:.t~~0n ring m~int~snaru:~~ (~p0:><$~§ons cc~c) t:e n}'>juts.:t 
;\s <~ ~(fft of lhi:s: re\,.~i~~~~tj sfr~tegy: ~~acfl node rnatnt~ns a ·Uag ca.~{l~d th~ Ring lV~:a!r~tgnance f!~t~ Vt R~1 

H~g. V;lhtch tfldiC»tes ~~'h0U:€~r r:oGJ cr:zs~nten<~n~~e h;ss bf.XZ~n p{~:fG·flnE!d dBrirtf} tt]:3 fa~~~t co~nph~~t~~ n):.:~t~on ~Jf Hf~~ 

!<i~i:. Th0 RM Hag is .-,1:;;;it im r0!lr:q\!ishlng th~~ wk:sn, •~><<:<>pl. wti~J::l ring :m:\r:;.rma:wei tm~< lx->~in ca:·rfod Qlj~ 
by the re~H1Qt.~i·~hk:.:g thJ~?~~ ~r.:d is s.et ~<)~er~ ring m~1nt~rm.nce $$ ob~arJed to be cm-dud ou~ t~y anoth}S:r nod~-. 

S$ R~ng rn~intsn&nce ur::d~r th~s :·~v;$&d stf&t~gy if3 t~triOO c~ut ~ 

,.. if no n~~SfJ:()t:se j.s bsard w~thir~ ~):ne stet tfrn.~ after pass~ng on th~ toksn {an .srror conrjiti::::n;: oI· 
" if !h~~ Rf¥1 ·f~ag l-s not ss! ~-.,.t~en the token :::~ rec-at~~.e\j .. 

Thi:s ~snsur~~~ that kt t!·~s at:s~~:r~ce of errors~ it .ts can~ed ou1 by each node k~ ll:rn( \~·Hh a cofnP~te !Ck$n 

12 
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rDt&t~on bE:'NlS~:1 Ot{:Hr:·HnC':~S, Th•~ JJr::·fcip.:x; ait=) (,~{ ~h:~ ~:s: tt· rr1w\.:0 t~~t~ :!h11{:) tak~H~ t~ rejoin ~h::: ri:1g rn~)n~ 

p:-~'dtc-tat)f~. 

Tf~e f~Jnc:t~on:~ c~~-r~~;:c~ o:.Jt ::l ;~<..~co~dBncE~ '·'.~·Hh tt1~$ ~ing :·nsk:t$nB;nc.-e :M:at~f})" 2~n:::. s~:b~tm~fo~.t~·i th~· sam~:, 

J3 tf~<..)S~. 0f !h~:. "soiic~~ s·~~tf:-:~:~$ar" P-f<..)t~dL:r~ C·f ~EEE H0.2A-~ 1.~·hk:h wrn b~ kncv,.-n to <X~f: si-0 Ue:d in th~\ ~:rL 
Or:.s ~:xtra k:r~ctlon i~~ c:::.n;:~d ~Jt.:t in ad(~itio~: t:::J t~e soHch s:JCCi~ssor 1)roc~~dW'e. ho)-...(e·v·a: ·rhat ;s tt:~-3 lfansfer 
a~ the Ch~flnB·l St~1~~..:s r::tb~t~, ~ ...... h~~n~~'/8:" a nod0 }-:as b\~:s·n adrn.tttf3~) ~~) fr~~ r:n9~ t~) thi& n~"~d~/ ;a .. jm~~XE~t! n-~dE~

The tab~e. c.an b~ ssnt 2)S a Short f\i·1ess;2;gs ~o t'le n<~w r:o~j~)~ st !b{3- s~~n:t-: !kn.~~ t·hat tt·1s tob~)~ f~ pa~t~~~=:~J on. 

: . A "";•.:tfflff:tlir~fr~.'.).t:on n~t)<;i·~1:k fQr ~~:::~nrn;,.H":h.::~i:fr)n ~)":)h-.;~:&n (: p1ur&H~y <'d n:o~30~• O ~5} n;,N~r a .. rn:..~~~~··<--~~G,nne~ 
c0rnrnurHcatior: ~Yh'3·dk.ffn (:3}> ~h~~ n~~·!;.--..,~~k ~.:.Qrr~y:;-tsh~~~ a ph..:ra.Jhy oi ;:-..rnocat:sb~<:"} chann~ls C.3Q,3n i3(J } for data 
(~Ofnrnt~nf~;;~tion h$~-..·-·wz:sr: n¢d$$ (i. ~·-S) ~nd <1 t~ontr'd :::t1a.nr:e1 ·l~~6} for ~Jk:>c.c~ting th~~ aHocatab~~ c.~~n:~-t~~s 

rt ~:3l:L30,·.~'3o···} ~o in~j:vkiuaj node'.$ {i··tl}. ch;>t~c~sd~md :n th~~t at J:sast one oJ tn$ \:h~~nn::::~s (26}~\20···,3~y·\ 
•.Jp.er&tt,s ~~r3d·0f a toke:n.-.pa:~sfr~"Q pro~~-::.-.)?~ ~ .... MM a i~·fr~·:t0d m~~!)S~~1~s P<~ck~::i:t ~anQlh ~~lher~b:1{ selecf.1:x.i :"TI8SS&9es 
n-:~v l~ ::36nt betN~::t::n ~o~jes {l ... 5) wHh a pr$(i~tsn~"}jn00 :naxfrnnm d~~:!<~Y~ 

2, .. D. r~st..,~cr~: <:s ~:.:i:aiJT:B~j in t~afrn : , ~~·h~:t·$:~r~ a. <:Mann~~ operating undt?f a tc~:,~n_ .. p~s~Jr:~} pr:ottlco: ~":~fh ;3 
Hn1iH~d ff:$SSag~ ~~acket fo.n;}th ls ~he cvnin): c.r~<~J"'~tu:>~ (26\ ~~nd wht~i~~ln ~h~ rnoosag~3 pa(.*:S-~ t.ranmn~tt~d by 

ao th\~ no<lt.~.s {1 ... 5} ovar the ~or:t:9l chann<:~i (26) ccn"'lprhs~ n~~·SSSQ:S$ fi:::r n~~goH.~t:nfs thE~ ~liocat~on of tf:e 
a.tkx:8tBb~a ch~nr.,-sts {~jl)1S(f° ,30 "} fo th:~ :ndfv~dua:t node$ { 1 ~.5}. 

~l A net\l\~ork ;;..::; c,~alrn~;:d in c.:~a~~n 2 ·'!'~:t"i-et~k: th~.1 ~Y::~1ss:~~~~~ p;3.ck.::)ts ~::--;sr:_s:-rritied t.-y tf~~ ::QdG~3 O "5.? ()v:.~t 

th~~ c;::.rHro: c·t""~ar:ne~ {26} ::~~~{~ ~~c~tr~pd~e. d~ta ~-nw.sag~:~ on~;~~nn~ct~:d :~~i:th n~~1nihst::·~9 the ~d~i.)ca.tior: c-f the 
aHo~;al~Of~ chB.nflttj:s ~30.c30 JG }t wh0rt:t:y ur-ge·nt t3i3-ta ~nee:~ages can be <>~n1rn~:~1l.cat~d bt:~Y~~~n nod~$ { 1 .. 

~(; t~) t:•r...~~~r ihS5 c~Gnh°(.;~ c:ia:r1n~t {~':l1} withot:: :::~:t~C.~ng to i;,:-..·=:s~t f1:)r th::3 ~:'focGti,-):ri of an ;3.~;ccatatt~0 l..::h~~nn•~i 

{~~o:sc;.'30·
11

) .. 
4 .. D.. nst~~cr~: as ~J~~rn~d irt ;~my :~fH~~ ~")t !he prec$ding c~«~tns }~~~<::~~~n a d~~d:kat.s~d chann$t oth0t ij:<~n th~~ 

c~:-r1h"ot ~~hs:1~~~~ C26} c(p~::i:::H3S und~~r ~~ tok~n-.pass;ng prc·t-.Jco~ whh a i~n~~ted n~.:.:ssag:~ packet ~~r~::;tr..: a~d 

~~-~es.z~~"'g·e pac.k~~s compdt:fr:.n ct;it:i .~l'lfi&sa:;~s untonn~c:ted w~~h negG~~~31)ng tht~ aHccation cf ~he <:Hoc~t:~b1~~ 
.~: ~~hann$h~ are tn::.;~1srn~it0ci by ~he nc-:des (i ... 5; :~yet U1.~.s d1~:::fo:at,3'd ch~n:iE:t 1{~~~~e:"0t}y urgent data m~ssa~~~: 

can bs cofftr:·uJtticatect b~h')'ef:n t~o~Jes (1 ... 5) G·v.sr tbts tcken-op~$S:ng cha~fH3J w·itf":out r:e-tiding t::; wajt for th~ 
a.Ho~~;lUon of an a.~~oc&t~:bl~~· ct::anr.el {30<}ti'. 30 :\ 

5. ;.\ rt~~~~~Y)~'k as ci·~~m00 in (:ti'}'' <)~(:·: ~·Jt ths ~::t'%<:E~t)ing c;.~nis whers.~n ~--nors tf{{in t~Yo rn::dss ~: ... 5; 
~?~~rri~,n;~;:t~ ?~ .. ;~~ aiioC<>!a.bl0 ob<irmel (3(l,:Jo·::.o'\ ti\$!mby eeil:>biishlnq a suts--ri$hvor;,; vn this .::iit:tc:~tabl~ 
..... ~1-c:.~:·}k•·. 1,-... v, ..... n ...-0 ~· 

e .. A n~t~'-'od-: ;;i,s ct23Jmed h-= da.fn'( 5 ~n ··~'·hk:i1 U--:~ :~.~~lt·,nB't-;~.:c·r~; t·percH;ss wnd.e-f a .3~;tab~$ n~tvlork pru~~~c:,~. 
7. A r~~t~-r-;<}rl< as cJairflt::d h-= ck::.irn :3 "".-~~~ere.t:-1 a pki.ra~:ty (~t· S"t3bufu~twork~"! sEch .ap:•~r~ft~ en -G: $$:.,~re.ta 

~~J.oca~*b}E3 char:ns! {:-a1.~~r{:~o· .. ·} ~ach ~ut> ... neh~-;--jrk· t:5;:.1)~~"-~tlf~g :Jfi.dn~r t~3i~ .s.a:-~:~ r.:r a dJH,;sr~~n~ ~;.roiocoL ~):r no 

~ . .,. 
8~ i~ ne.t'.Ai').Jrk: as tJ~drns-'J in an~~ ~)nE~ ~.j~ tf:e pn~ced~n~; c~a~n1~ ·wMer~~n ~3:ach ch:;u;ints~ {2B{30~3t1 30 J 

cp~:n~t0s h) a ><ispect:w ltecp.JE':ncy t-<:mt 

$!3~~~(~!bh~. 

·~Oc A natwo-rk ES t!a~rned ~r. c,J~ni B or d~~hn S s'•it·1t~r-"E~:n one or" :l:ore (~d%~ 0---~:.20;42) t~Bch ~ornpd~es 
4~ a ;s:~~{tcha.b~e co:r.:-rtunic;:-..tt{m a(j.apte~ (22) wi1~~~~"i ~~ ~}..,·Uct:~ib~e h~tv18an fr~q:Jency b.ar:ds~ )"thZ:reOy 9ck~ on0 

or ff~~~ nod~-:s ft .. 5.~~~}42} ca:~ l~cn~(nwr:ice.t·e on a ~~i$c~able Gne Qf » p~wr&t:ty of ch\!:.r~n~i·.;s {25.30~30 30} 
1 i, A. ne~v\~nrk ~ d.::.im0d kt ctafrt1 i 9 :.~h~re~n ~t ~~.ast on~ nncta 1---5~20) addHJo(~aHy comprise~ a ~-~Ct,n<l 

corn:n~ni·~~th):1 ad&pt~ ~-~4) )<-~·hkh ~'S .~p0iab!e h~ ~t teast tns fr~qu:~u:-!~Y b~ncl of ~! channei (26) o~rating 
U:l\.~·Eff S; ~~:::ken ... p~:;s:ng: ~r:otooo{ W~~h ~3 f~nsH.ed rnassag.e pack~t ~e~tQth: ~-:.~h~r~by ~;{i1d 2~t· lH~Si On-$ :-'~C·d~ p" 

~w 5;2fi} ~ca*1.~ cor)1mur~:fcats :simt:H~~n~~cus!y c:on tM:s ;ok'B-n ... p~sslng ch~nne~ {~6} a:1d tJn (~notner chanr~s{ 
(3l\~~fi ,3n ;. 

12. l~ .. netl!t(n·k. as ln any on~ oj C~(ih115 S ~o 1-~ )'-."hn~ein sort-~s nodes (i ..-5~21) cornpnse ~ fixed fr~~qt~~s~1cy 
band c:c(n~.rtHJnicaticn aO:~pt-ar {48) )~·hk:h c·p~rait~:s r~~6;y ~n ths fr~qu,ency band (;f a .cha:ir:~j {2f}} ~)per~~in~~ 
:..mde.r a !oken..-~~~s~Hrlg Protoco! '>~·m:. a HtrHted rnes~ag-e p.:~~~et !-ength~ ~·v~ere~v xm.mtni~c~tinrt by rne:an.s of 

ss th0 f~>:~<i ~r~q~Je::c.:t Oan'j CfJtr:rw...tnk.atlo:n a-d~pt{:}:"" {48.)< :s ~oit:3~Y on -U;ls toksn.-.::.;.a~rs~ng c:hanr:s! \;28}~ 
·l ~t A t~~~t,~·.:::r.~ ~s: ~~ak:-)Sd Sn ai')}1 -::;f fht~ i-,":·fr"'JC$d~n.g chshn~ w.h.er~ln ths- con~rrH;nk~&Ut~n ~~1ap~\S~~-s 

~~ ~2:4 \ 46) *~'e fl: o~;:$~ms~ 

14. A r:~~hvod·~ a;~ dafrt~~d f~ ciss-~m -10 {~li10f9ln ~ noda P"'S;42) m~!h:iaJns *- dr:g rnai~t:::-srran~~::~ fhsg ·fer 
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:n:...:h~-sHng ~"'1·heth•~r rwq fft&:i:·ns~rff:~1c0 r..;;~s O~.sr~ p0rfonT~0d dt:r~f!9 !JH;) tast ccrnpt~te f()~:~u:::~n t•f n-~~ tt:,i~i:sr~ •.::n 
tf~<~ to~~)3·•~·p.:3.ss;ng ~~h:?..n~!~~~ {2B}~ a i.•:::~;:caj dfl:j bsk~~1 fiXtr~ed by th0 p.:1.~.~1ng of 1h~~ ~oJ.'.~~n on ~h:2: ~n~:~·:)-

p~:$.~:i:"~g. cr~anne~ a:1d wh0n~·:n r:n:9 rr~~~jnt~}fl.;i}1c~s 1s p~:<rforrn~d H tfi$ fin~1 mai.n:t~ru1nc0 fhsg ~5 not .s::2:t ':~·t~sf~. th0 
tGkHr: i~: )'tiC~~i-..:~~ bV {f~:&t nod$ (~···~):4~?)~ 
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i-~:·::~:::1----··--·;.:;;~;;~~-~f-~;~~;;~;~·;;:;~l:l~~;~·~:l:;:·:~~::;~-;;Nj}f!"t~; , Rd~)-~;;;·-r--~:;:,~;;~;;;;;~::~:;1·;;~·;;·~:1:;ff:·····. 
L.~~~:: __ : __ ~~1-----..---------------~~----!.!_~t~:~~!L~~~~ies ,~,,,,,, .. J.:._!,~-~~~~1 _____ 1L--~~~~!5:~!~~.2.~~-~:i:.:~ ....... ~ 
! A l THE 6TH INTERNMIONA.l CONFERENCE. ON J.-,i, 11 
· · H 04 L 12/28 i DISTRIBUTED COMPUTING SYSTEMS, 

A 

I 19th-23rd May 1%6, Cambridg€, 
!Massachusetts, pages 206~215, IEEE. New I 
! York, 03; S. THANAwASTIEN et aL; ''A 
I CSMA/CD-token ring hybrid <;:.r•d1 i t12:ct1..ire 
jfor 1oca1 area n~rtwud:,si 1 

i* Page 206, left-hand column, lines 
~6-20; page 206~ right-hand column, 
jlinas 10-12; page 210, right-hand 
j <"'A~' ;N\f'".; 1 ~ n~.o;_ i}•:}..,...~:.1_ * i """ """'• ... , __ "-'~ .,·y 

i 3STH IEEE VEHICULJ.R TECHNOLOGY 
i f'p,~ir.r,nq;f'E· ·1 c,+·l,-1 r+t, ,!:""" lCPR : v .... n) ....,.p,:t..,.:".tv ~ ..... v.._.,: . ...,,, ..,.·~~ "'- .. ~h};;:, .,..J,~.,.__,,~ 

i Phlia.da1nMla, P~1rns:y1¥arl'i<l, trn.q~,s 
i ,i.~->;1 ·1·i:q:· . p~"'' '\t"<'"'" 1:<;,. <\ ~- f~i -~<;1" 1 '°t"'f ,, . .....,~ ~&.,."'> n:....._.~( •\-.Hf\.~ · .... ,•<Q- :,, .. ;·"$.,, \.~~ ... ~ .. ~...:J" 

f ~t al: ~ uBr'o~u:Hrnnd t1~itw;)t'kS for h11 
l aml radh.i app 1 l catfons;• 
I* Page 45, 'left~hand column, 1itu~s 
l 40-4-4; na.i;iil: % , !eft*hanct tx.i"i umn, 11 r.es ' ' -~ . 
~ 24-3;~~ j; 

[ ...... """~ .,.. "" : ...... .,.. :<'lo ~ : ,.... ' -"" ~ r- ~. ' 
~ n:t:f .:JffERNAi t.Ot~Ai.. :...ONrt:RfN:...E \JN 
! COMMUNICATIONS 1 Bi:L 22nd-25th Jtme 
'!1986, Toronto, vol: 21 pages 931-933 1 
'H'~·r k1 . \j ' q·' M ,, "l''nnM&I• .., t 1~t.~~ ~~~w l.or~> c_::-;; : t ... ~ .. ~-Jl-dJ~~~J~ e .... 
ja~.: ~Applica~i?n ?f wavehrngth_ 
~d1vts1or. mw1t1p1~xrno .:0 ccmmun1catfon 
! network ~rch·lti~ctures'' 
* Page 931~ ~ight-hand column, lines 
S<M· ~ 

I 
' ....... ..._..._.._..._..._ ...... ..._..._..._..._.._..._.._.._..._..._..._..._..._..._..._..._..._..._..._..._..._..._..._..._..._..._..._..._~ 

,2,5" 
n 

TS:~~H_NICAL r:l~t.l>S: 
SEARCH~rs ~l~~. ~~t3) 

H 04 J 
H D4 L 

i 

,__ ___ .:rn~~~~~t ~a~:'."'xps~2~~--~-~~--~::~-~~-~~ .. ~::_~:~-~~ .................... L .. , ............... L ......................... ----~ 
~ :;?'l:;i.s?.M~ ~ nit-:!·;,.i'l;'.~"'l~~d·~M~~~~ : i~~:~:r ~ 

~1 THE HAGUE i O!HJ6-19.S9 ! DE LA FUENTE DEL AGUA R. 
~-t CAn:tKl!I.)' (!Ct' CHlll lKKX.:M.~:•ffS l·~·!h;)~· ,,; ~rj!l<i~o~1"1~~~i;:i~;-;~~-i;~~~~;;~~------------------------·'--'""'"J 
~ ~~: ~ e~rlit':t ~<.~f.~t J~Jt~~~~~t~ h~~ i3-t~8H$~~ <-n~ <JS' ! 

x : µ;lrt~r.~i~&dJ .. ~~1e:.·~1t ff ~~~r. ~~})n{' :!'it-e'::t ih~ TI!h~s *~''= l 
"'{ ~ ~:.<~kRl~ ... --~~; :'~fo""t~~~ ff ()-:.'mbln~i ~tt~ *-n">t~~ ~n ~ .~~:i.$.~')i th~& i~ . ...:~~ :s~1~n)";~.d~~~ ! 

a._·~v.msil.t ft~ _ih~- ~<l~(!. ~~~:6'{:.:c~;-y L: dv~tt~~~-;:~ da:d fo~ {;~h~ ~~~~l.1· l 
.-i ~ t.::J::'::l))"::,f:!~(!.~k;;.;;'t k"X~ .. l.\.~~~lr~iS ... .,,,. .......... "'"'-'~""""~"""""'""-"~'""'""""un,.,,..,.,, ••••• _.~,..,.,," •••••••• ..,.,, ....... ;..., ........ ~~'''·"'·-'""• l 
0 : ;$m:. ... ~;-h.~~$t l~St:.tt"t>Xl~~ & ~ ~ij~~~~t~ {t ~~ ~3.~ne ~t~J:~~ fa~~:Uj·~ .:;.Gr~·$~··ff3ifo3.~ l 

~ ·~~~~:·-~~~~~~~::~~:~~~~~~~:~~~~:::~··---~--· ------------------~-~~~~:~:-.. I 

MSLV_lN\/ 004266 

Unified Patents 
Exhibit 1002 

Page 938 of 2584



1111111111111 !!lllll llll lllll llll l!lll lllll ll!ll l1ll lllll••llll llll llll 
{19) " 

t11} EP 0 866 590 A2 

EUROPEAN PATENT APPUCATmN 

(4:3) Date t"i plibl!t.aliO<l: 
23.m.t'lS!m BuUelln 19W1'3:il 

(84) De:>.igriats-::i Conlrnclin:g Stale$: 
AT BECH OE DK ES fl FR GS GR !E!T U Lll MC 
Nt PT SE 
De$:tgrt.~~ed E).ie:n~on $:tate~·
.M. t:r tV MK 00 S! 

(li) .t>,pplic-<1nt·. \\Af)TOROU\, INC, 
&ihm.imOJ.irQ, !L l>O'!W (!JS) 

{72} hwer:tors: 
• ~Vti<ilen, Jon S, 

M!ington HelgMs, !!lfooi« 600QS (US) 
• WMllfigton, f.l~vld 

.<\w.srn-i, ie:<<1s 1S7SS {US) 

Ri3Pf.5S~3n.ia~fv~:: 

Moq~an, Marc et <ll 
Mo!<.m:ila fair~'Mm !ni~!~cii.ml Property 
O~r<3tions, 

Miclp..~int, 

,l\!encon Uni< 
Bas!ngsi:i>kt\ Hampshire RG.21 :?Pt {GB) 

r1epen·de:it rewutc·es ~~rK{ ~)~~~~ the pdft1~1~y r~oot~c·?~!3 
~'!he b:uw-ser {12). 111>3 tt~!:xl fa~tve<' ($0) 1rmie;ml!B ll'W 
H1({~Jesi.ed di~pendt~1i H~~(~~Jrces to tr:t~ n1ob:le cH~~nt {1 O} 
kl one. tra~1~rrfttsion, Th.;~ n9J~le cii~ni (10} sends b ... le 
~'!$p~;•-::l,,,nt tew:.<n::es to !he tirows~r {~2} upon reQi..~esl. 
r:!lJ~ ... ~,,,~~Y t:~.r~~n:n:ng t-A>TI fQU!"'k~tftps at d&t&: e.cn)~~ 
th·$ nattO\~--·~~nt:i corrn·ni .. ~~k~atinns ihk· !Q ·~n~nsfef aU th€ 
nQC·~ss&ry di~t« ti) ~~ra&t~3 ~~n antn~ ~nfon:nliion pa:g$~ 
f~~ju<~~:~~ the d~:la)~ ~~ign~ficanfiy. 
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n-iiS inv~ntion :·eJatee ~J ef~k.l.er:t dehvery of ~r~~~r .. · -=~ 

ff~~{ion to brwrsef c~~~fi"t& o·~:-er Y..~ds..-an::'a, r1atrow .. bar~d 
communic..<itio:<s systsms, incitKiit<~i, but t<ot limited tn. 
Pacl-:st Da'la Net'i\>Otk.-s «r:-tl Circuit Switchoo N::.<twor~s. 

The \IVwid Wids ~\i~b {Web) is ;,x:o wbiqui'tol..<s corri
fflt.micatons r1et-.'1ix!< usoo to r"""lctily acc<:iss av&1!a0le 
resot%% on ;1'.WW concputsrs jj·wo~ighovl the •~'Orid and 
~s. att9.c:h&d to «,t ~~·a'$t :.:~n~· COfnt'?t:tef ne:w . .-or~ kno-..~-r~ «.s ·r~ 

!M ir:i<:irnst Th<:i \f>J~"> con<pi%::is a body of sott-<>'ar;,, a 
set of p"otct{:•ls a~i a Sf3t ct defint:-d convsn~:t.:H1~ ior 
obt«~M1ng ~nfCBl1:;~ti.Ot: ~)n th~~ V<i~3b. Th~3 v~~~~b uttHz~s 

t:nimi<::ct ;~nd muiurrwdi:a tw:t1r1i:i:ii;~s m rm1lw lh;: Wt:tl 
\~~~Ht ... friend!Y" ~or any~::cne ~'i.<rco cte~(ia~s io t~nY~\-rEe( fOBff~ ~\i 

or contr~)wt<! !o lh<! Woo .. 
,;<,, Hrtit:rTexl T:·ansp-od fcuwc-0! (MTTP;l i:; a p:·oio-

co:! V.-lat ~~ used ~Ot· t:an~'C\:-~n~ h~1,::er~e>:? fif~s :across 
lhe fr;\e1Yiat. !n o;<.iii1ary HTTP ope,.atiQ•\ « proxy 
n:>.cetves i:i.r: HTTP :<:iq,.ies! i1x i:i. '~WUfce and conr:<!l>'.:l:::. '''-" 
to a :ic.:st f:d~ntifioo in a i.mifm"n t<i>cSOlitC!3 ioc<iiOi' (URL). 
~t-: URL is a ~:ta:Kiardb~~~:) \'sia~~ ~)f :·epn3~)errt~ng di'fferBnt 
drn~umenta. ffi!3':foi. m1d rnitwarl-: setvk<i>cs m ihe Wr.kl. 
rr-~B pH)>.;y B3b"i~:v~~~~ th~~ n*X)L.tn:::~~ i:tnd :"Hh..:n:~; ~~ HTTP 
r~~S}..-XffU~e tc tfu~ f€.((..1~~~~ster. ,.."!~-: 

In nom1ai HTTP ctiari<tlon, th<> brwNsei· !'€<{t«~:~ls a 
H~pe(foxl Mark:..:p l..an.:;ii.:age (HTML) rssponse. .A 
HTML :s a slanctanlizoo "''al lo mM.h !<tpe:te""t ®c,i· 
nv~n~; for ~~:E~$ l.ln the. \-Vt~b: HThiL :s a ~~~).::hng ~anQuage 
lh<>l auoroi,o::ls tf!a !'~~1 used :n !he h~·p~~·le>:l ®Cl<merlt:; :~ .. ~ 
w;t:'1 cooes and bnich:sts lo :rkiioate !:tM.-' the lei;t should 
<tpp.:.iar lo the ww V~':1en lh::.< b:ows~r rsc<:.iiv% t!:s 
HTML rEls;.101·1s<O\, ths ni·owlf..sr ;::am"""' it and issHss indi·· 
>'klwa! t"Bq\ieffis l:x da;:<(l>xlent rewmc(ls, such as i(Hfrle 
images. ()/E~· a t):$ncw-i..'\.<tf1{3. ~ligh !Mm~q.· <:Mn~tbn, 4" 

!his ··pin~i-f>onging' {Bi .. g., ihe ti:·c.-•wse: »B:questing arid 
rnceh.1:r1g eae-'1 dependent r%0\..<:"C(l !m:§vi(l~J..<J.Hy) t%~iits 
in a severs cielay ir; comp!etii:g lh::.< i-stri.::>va! (if an $rl\i:·.:;;. 
Web P<lQ.:';, For a pa.ge (,Ql1t<\itlinQ N irHifi$ f$SO~!fC% 

retd~"3Vt~ c1ve-~ a ~in~~~ with an averag~ ro~Jnd· ir~p f:t~tsnc?·· 4t-· 

of L secc-ncts, the ct""1a¥ is appm~irnate!y {(N-r·t)'L) s<:K:;· 
Dnds. 

.t~~~ ~~ ft::t.:u!t of dt~;~~Y~.; Jn dt:Hvt:ry of in~:tr:~Ht%on a~lE~~ 
naa O\:'J"t~and cornrm.:ni<:ffi~(~ns ~lnks. ih~(e €1-.xi:sts ~t nBed 

Th$ leatures oi the pr(lsent irwe;1lion am set iottrl 
<.'<i!h ~u!kw!ari!y in tt;e app:2ix1E;d clairnE<. i"H,if~r,.i;;:J 

enbc~:fo1~t:~nts oj ih·e ·:nvention an~ :-K~"< des.cr~~~~t b>( 
'-~"S.Y (~~ exan~~e oniy~ r..":t~1 t€ .. ··fsf:;~nce to tt:.e a.c-cC<...)1:'r~~n}1 .. 

h'l)"J d'<!wint_"IS ;n "11'lict:· 

F!t3. 1 is ari O>"lll'Vi~w cll..'l>Jrnm ti! a wireiE!ss \•loo 
pto..x-t ::,;ystern accwding to « prefe:roo i:im!A'>ctimsnt 
of lh!3 inv~ntion: 
FIG. ·2 fa a t:·o;,.:nc:~ d~ag:,~rn of ihe prisi·en:OO err:ooo .. 
h11:::.:nt oftha ~tw~~:t:on: 
FK3.S_ (~ (ind 4 togethsr a~~~ a f~~· chart o~ .an op~r .. 
a-Hon of a rnt}ble c~i·~H1t a.ccoftik:g ·to ths ~,r~fe:.·~oo 
~:·r~b0t.1in~~~lt of 1h$ in~1$nt~')~1': 
F ;Gs. 5 ar.-ti fi togsther are a t~o\~" chart of an QP:c:::_. 
~~t*&~ of a il.<00 serv~~r ac<:Q<ding fD ~h~ ~xef}3r:·~·d 
~~~nhoditnent of n1~ fr~~<.~:nt~)n: 
F.fG. "l .is a f!O\V: ct:a:-t of :3 n~~::!hod c~{ OpE~iaHon f{j{ a 
C<'lC!1¢ <::MCf< $.C>:::Oi\lilig !O JM ;:l!ef<:>ned <i;."!lbl:il.'!l· 
rneni of me lnvei~iiort :$rid 
F'iG.. $ is ~ lxi1.mce d!a9ram of M atti.lH'.<\li've 
$mb-'X'in'l'lsnl of !he inver1tkin .. 

~ wiii be app,·eci<;J!;\:\ ttmt !or sin~plk:iiy aM>..'l darily of 
iHt~$tf.BUO~\. ~::tt::ne:-m; ~shtmt~ ~nth~: f~ures h:NB n~>t rm~> 
e&safl~y boo:1ci:a)~'*n10 seals. \~'Vhen: Gnns~:)en?d ~?pB}'" 
priaW .. rnfi::ierx:~; nwrn<:::Bls ~mW> hE!~m r~;pm3.~E"'i m1'l<mg 
tr-1~~ fi9lfff:s !o h1dlca~. ror:·~~S:f.)Ot"'i:ciing ~e:rt~e:F1ts. 

A wir~l~t~~ VV~lo pro.~y sysk~rn> -;·v~:~icf-! ~~ :·fo\~? 

dest;rlbed .. ~s a $~~tan1 of rnidd~e.)'·a.re. $C~th.<\>-are w~)i:C~h 

tun.;;.t<oqs a.<> a Hl'TP prox/ inoo,porn.t<ng a prt;p:i(ltary 
pm!O>~Qi !or commtinicat;cn ot HTTP ret;u%ls ar,,::l 
tespons.e$. The w~.:-el$5$ ··../'i~t~ t.·fO>;y S~lSt»n1 proY'idss 
the means !or elficie,:1t de!i•iet)' 01' irnummliun ( e,g .. , Web 
c~)ntE~:-n) su~h .:~s !~>:1, ~n1~9~~*~1 s-0un;j;;( anti ot~~€:t 

r~oBrc&"S~ accessed')"~ ·~he· trrTP .prott.~~J O)·er Tfan$ .. 
port f)onir<>! ProtocoU ~ntern~i P(oR.~ot (TC~~HP) net-· 
~~~ri~s {h1tr·a--/ ~i1t~n1et) to brow:~~r c:~:e:nts ov~r \rv;.de" 
area. ;1<.mow·t:i...iioo o:mmi;.ir,icatkms ;:;ysterris. itiCillbir:g. 
but not !frtfrtt>c~ to .. Pack€'! Data N.t3tv\~·orks {$.g . Oa.1aTAC 
~~Ol~Ol ~R100l t~)OO} ~1ob~ti3X: CD~~D~ $tc.} and Ckc:._~~t 
[M~t;-::hoo NH!w·orks (ii.g .. Anakig C>i!ki~i1~ GS~( ett:.). 

l~s. sr~c~~~n itl P:C3. ~.th<:) wke{E:~~s VV~b PH).~y ;>y~)t>:~rr: 
cm1sls!s (>1 mci:lile pro>:y software 14 !nslaileti cm a dig· 

~n an t<mc::eni ff~~ruNr. rnoblt~ pro~y s.o~t\ ...... a.re ·i .. ~. ln-~.;~tin1en~s an ~n.t~tfu.,c$ ~hi<.~.,i 
.r.. prnrerrsd embooimei1! oi !h::.< irwei:fo:in, is i1ow conforms to U1e sp.<:iciti:ca\\011 coma!noo in fWC iS4f.\. 

o~scrltioo. b't way of exmnp!<:i or:!)\ with rewrnnce to th<.i "Hyp<.i:-!~ liwiMer Pio!ocot -- HHPtl tr tor an HTTP 
drawings. f.o H) compiai''lt pwxy SBr'le:. TM digila! pn:~ces.~.:-: 10 

o:lmpri~2t~> al lB;l&i th;i lol!i:>\<ving cori)fmnt:n!ff :i i-'-rc<w~e:r 
12, \n(: rncibfa proxy soflw<im <4, a winsock 22 ::md ~i 

m<lio fmqu~;nq.' tmnspo;t 2:4. 1l'l0 rrl(1bi!i1 piw<t 'S()1°'t#ar•~ 
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·14 ft~t~et e:.--::-n1ptl~\2$ ;;d !oost a :-es.outc~ tran:s~::~ivsr 16 
ami an <CCkflO'>'<'le<.ignw:m Est ger1t=:att.f rn h1N:ng ;:i,t 
~t:<1e>j « co:-r:paralGr {~0. C'\.)f!fl~=-~~jOO fo t~H3· r:ri>i~~3 pro>;y 
soilw<Crn 14 oftr;!3 d!g!lRI prr.o~»:>cr m >s a cac:tm <~6 :in<l 
a rndi;~ tr:;m;>c'3hmr 28. Th!3 i.>.<lreies;s; W'<k.i praK~' s;ysttim 
fmlhN ;cmr~pfi~;;E a. l1"l£;m:my f;wlirn) !nsllwcti;n:; ;~ri<l 

data ~~tor~ t:-u~reh-:: tr1at ~~ihen exe:c(~ted. c-aL:s:E~$ t:·~e c~~g ... 
~Wd pr~Jeesso:· 10 !~.n.d ~h!~ cache 2£~ ~o cornpri~~ th::~ 

r·e-wwt.e tiansoeivm 1 € iMti'l an h\pu! ·17 cowp!able to 
th~ browsm i 2 mKl ari 01,itpu! l t\. T!)e acknow:e::iQ!Ml1! 
li:>i geflsrf.ltc•: 16 nas a fa:>l i;'\Put rn couploo to the out
pBt 15 of ·th0 :-eSt1~J:·c::~ t::33~S:c~hi$:f ·lf-5, a sE!o:-:1:'l:-j inp:.tt ~~·1 
cowp!i:3>::! to !he ca.;;r;tl and an oulp!Jl 23 ox:plab!t! to lht! 
fB.diO tfan~celv~r 2S. Suet~ H c.anf~;tlffation aHc;.~-s tha 
c<>n1p1~rn1or 20 lo comp;;~r~ ttit: r~K:ei>'<;(J rt!~iC~Jrces with 
il1e each;:)>::! rsrow1:c<!S, 

Ths fo,'W P:'UY-f soitwE1~ 3<~ !:s ir.ztaHed ar."i e~e
ci.rted en lhii fo;~ld servBr PC running \<\'lndaws NT 3.$1 
or !,stm. The !ix~xl proxy !'.tiil~wm:: 32 irt1p!iim~!r% ihB 

W® site) 50. R<O\qlie:>!:> .::111cl rnspmis<SS a:B e~ch"1ng&ci 
ti<:oltweefl llie rnomli:> client «no tm.:o t1:<ed $ervar ovar a 
r:arrQ)")t·t>and cc:mn~u:~~cat~uns !iftk {)3.Q , ti)E:: lf~~ns.ncis· 

~>!ons betw'ee~1 ~~e rn-...'?b!ie pfn>:y.· z<:4t~v:lre 14 ar:cl the 
6 fi:«OO p:·~ib'.y sofu~~H3 3.2}. l·~~ Gho~~~ :th~ ~v1f~.t0s:s \~~et~ 

pr{)XY ptotoc<~~ only f0l1~~in~s kar~~n~m~ng ~'\.) nl!J~xi,~.eips 
oi ®ta acrom; the mirrow-bar1d wmmun:is:{1iions lh~k·io 
lram>i~r ;~II th~ necesu..ry' d<ila •1kiich ""<fli~.n !<>ken 
to-~Wl1sr ~<~lh ll:e resou:·CilS c-ache<l !ooaHy al !he mobi!s 

~c~ c!i~r:t con:s.titt~'tes an .snt~re ~rlf.orrnaficri p...~ge { e.~}. .. ¥'/eb 
page). By r.ed,~J.c.:ng .Qa~a. tr~nsw~· over th.$ nar:·<R<.-r .. tano 
c:ornnlJ:'~icafa.1n~ ~ii:k to ;::; tntai ot fwo-rcvnct-tr:ps. lhf: 
d€Say i;) redu~sd io 2't s~con-cfa::~ ~vh~n:: the avera·ge 
mmxl·lriµ !a~0ncy t'Vl1:t' a na:·1oi.,v-~md cort1mwnicaticms 

1,~ !ink ii> L SEKX;~ldi>. 

H1'TP : .l~ )~l~t?t1l protoooJ a~~d :s r~~sp.nrrsJNe 1Dr reh'iey:ng ~o 

tewurces !rem HTTP Mrvers (Wsb servsrs) on !he 

F!OS S a•1ct 4 toge1h<>:r arn a f!o1N cha<'t 01 <in r.:per
afr,n vi a mob~s client ·1 iJ according to ma prel~<fred 
~~~nt.-t~li~nent oi th<~ inv~~ntk~·n. Th~: r:~)}~hJ vs~r's br.tM'S·~~r 
:2 ~B {~~)f~~QiJf~:d i)) lt~1t·the n1~::biie ~=xJ}f~-...:.Bre <~:)a \N~t~ 
~xt~:<y ser·ii~{. ln F!{::i$, 3 ;:~nd 4. \~tH~n th~ rnnbj}e use:' 
q.~r~s ~ UHL, ·tr:e ~x~~ser 12: sut)n1ih3 .:sr~ rrrrr !'~~ue:$t 

::rnf?.n'~t:! or ln1n? .. :t6:t TI~e dtg:ta~ proces~xu so ccn~prh;~s 
al :easi the kl!i1,:iwing comr~nanl:>: tflt:: li.>:w pioxy wf{· 
>i1ars '.32, a w!nslXlk 40 i.vld a :·aoio frequency !ro:if1Sf-),:Jf! 
4~~. Th~ tb(OO proxv sotwar~ 32 ii.~:tne:· co~'nPt";s~s .~ 

tQS.O:..£rce l:a:1~t.€fr·i~f 3.4 ar1'.1 a. sun~n1a.:).-· i'.'QSpc.flse 
m~Hd€::c 3,9 .. Cnnnec{Hd ta !he fo<ed pn::~~)· sottware 3.~c of 
th<il d~rta! p:i:ice~af 30 i:s a cadm 44 ant1 •~ r<tdln lrnns· 
c-E~h.-,e:- 4~3'. The wlr~Ei€:~~~~. lf..J~fn pra:<y S)1~:tHn1 il.ffi}-ie:- C(>B~·' 

pris~~s: a ~Ytt~rnory flawng fr1s.tn .... <.Ct:ons and dat~ storetj 
therein !hat, wrien e'(~icuia:!, C-'Mles tt'1s <:1ig!ta1 proc~
sor 30 to corni:irise the r%o\.irce lranr->eei\<er 34 and !he 
summary respmwe ouii<l;,>r 38, Tile t:;,<mma:y :'e~oi1se 
b~J~~j~'!f 3B is CO~~~)}:¢'j R) tl"~~~ n~·SO:..U{~::?, h"an~~c~~\~"Ef :34. Th~ 
wmmary r~'S;lt)nse bui!der ;36 has an ot..~ip1,:t 89 wnici'l 
pr<Mdes a !St.1m111-"HY response which ir:ck1dss a plurality 
ol :otat:.i:s code:> t:011'sspo1xl!ri~ to a plwra!ily o!' rSQ1.iestoo 
1'SS~Mces aixl indt~ie:s the rsqueste-5 rs:>0!.1rces wh<il•< 
a11ai!able. ThE! surnm,~:y t<:ispmsi>e comp:·i,;es c<llt!enls 
from a ph<mnly of rei>curcBS whids when w~,en tog>~-ltler 
w;th ieso:.;icei> ca.ch::Ki k.11,<>;!!:t a: ihe digita! p;ccessor on 
the 1nol:litfi ciienl cMsti!kiles o:in e(rti:'e infom1at<on pg::i 
( e.~J., a Web page/. in aliiition. the rf.l{f1<, trni1::.cei\>er 46 
1s ci:::mple<,i to the oulpt.il 3'1' ot lh"'1 sunvr:-a1~' :'eotxinse 
i:R!ik!t:f 38 lcf SBrriifl<J th<il ~>w11ma;y reSPQ11SB OVBf ::! 

cornn1uflicatlons iink lo thB browssr n. 
.•\ 11mbfo m>iir beQitm browcsing by i;>:<mdiing !he 

md:ii.ie pm><.y ~;oltwar~: H, n:io; m"wIT11itlmllly l&ur;i:fi;313 
tt~~?. user-~( pt~fened v~(et~ br<~w'SEff snf~BXH. T'ne n~~nE: 
~·:>er can b:·tN•~ti lhe '#eb by entt!f!n9 wnilmrn :esotml!3 
toca~ot·~ {t.ff\l&) by it:Uc>.rvh~ Hn}>~ ~~s. h~l~ha is norrna.i~>{ 
.acc;;..:~Jorne<j io doing in a V4i~~ ... fo-:e ~n\<fronrnEni (e..g,\ !ln 

"'' local Are-"! N$lWO!'k), 
FiG. 2 i:s a t-0wnce dio:_g:am of the pr$!erroo eri1tod

im@t of th<il inve11tian, !n F!G, ;~,the 0.'l'.l\•/G<il" ';;? aixHha 
rrmhi!H pm:o:y r,o'ltwar;~ 14 <irn t!'1!3 prim;~ry c~m:ponerm< 

wh!{j~ co~-n~:ti:s.e tl"H$ ~na{):!!E=: ~~H~~nt A}:SD -shcht~~fl ~n Flt3. 2 
am lh<il fol:~:d pro-xy soil~%im <J2 arnj !h~; mlgln hm;t (;s.g,, 

to the rr~ot~~!$ cH~nt ·~o. Tti€ rnot~ife proxy s.aftwa~e 14 
receives lt1e HHP fe<;,i"*'t anct e.>:Smiri~'S ils !m:<>! 
cache {a ctataoo<:>e of URL·1:'ld""xoo ~i!orma!i~;) at !>iepi:, 

2:; wz f.lrKi 104. The i11'"!r:ner it: wh~h !i1e mc-biie r~-wy 
&..~ftwar<il 14 B:i<ar<.~r:es its local c."!ch<:ol 2:6 is d!lSc:ibOO 
belO"H ~n co:ijuncHon w~th Fff3. 7. Thi:? rnc-t~!t~: d~~3nt 10 
<lst;3rn~rn3l> <:l step 108 wtmlher Ii can te,;ixmd ta ttm 
brc:ws;~:f < 2 lmm,l(foitely or wh~:!he:' il mu,;t a~k !Dr the 

:-x..._. HlfGilnat~on fron-~ ·the i\=-:..'€.~ s~rv.fff ~.)'·.{tff iht~ narr~~<;_i ... bfi . .r~ 
oomrnunicatlon link if 1he trKibile c1;en! 10 already has 
Ci3r·ta~rl fe:&J~.;rces cac.h~i fe.g.~ a~r~~y has :-:ec.eh···ect a 
p,,%J~ W!Ore e>q)ii't>ii<,:in), t'<en the mcl)il;;: >!!:<:.<:<'/ software 
: 4 ~nforn-~s the fix:txi ~xoxy =~~,)ft°'~~r~~ $2 not tt~ send b""tt~ 

~::-s resot.H'Ci.'t tiiat an~ cacht..~J at th~ ~YfOhi!e- c;i,ent 10 arK~ 
the mobils proxy :sO!WB:re 14 S-"'>nds ti1e HTTP respcn:os 
t,') the b;·zy,,,-set 12 atstap 1Q8, H0>11<::ver. tf the nxit~!e cii· 
e.nt iG cte-ckie$ 1hat ;t i11t.:st ·t~ward the r&}t:&s.t to t:1)3 
fi:<oo serve« 30 bilcawse t!l~ :·esm:r'* ii> rio! cached <X 

·~>; !h<i 1esoti(CS has m:pi;<:xl, ltl<il mobile p:·o~y so!lwarn l4 
trnnsi11ila the request to 1he fixed a>:!sve:' in lhe hw of a 
!ti!>;<i>niz·::c<d Md ,:;.onwressed HHP req1.:est ai i>l~ 'i 10 
and i i2. Th~ ~~an~i~r fr~ ·wnicn th~ HTTP t~JU~st is 
to~nii.:;d i·s described b!?.!~::.-:\~.f. Thus.. froni ~tep 11 ~~, t~e 
oi::ie<<ilion Qf t+m motile dien! p;~U~% tmfo:·e ~~-oce~"iing 
t'J ~ti3f:: 1 i3l). During 1h~$ tin:e: C$rt«~n steps t::re psr.· 
fonrl~~j Gtt th)~ fix.~1 SH~v<~rj ~ts ~>h~)wn :n FiGS .. S m1d &. 

ln FIGS. 5 at:dt\ thef~:<t<i ~}e~".."{:f 3.Cl, ~}pon rec~W~ 
ing ihe HTTP r>:>:i>.<<ilst at ~."tiop 1 N, >:;<>imms ma tti!>Hl' 

iie<l anct oompn~ssed HTTP reqtit!t!l at t!i"'P 116, Alter 
e,~pi;v1sicn o! lhe NTH' request l!le ll~ect }):'O.'<>' w!!ware 
S2 insp~cts its i:.x;al c..~c~~.z ,~4 ai step 1 iO to d·~~e{r:1ine 
w11eti'lflr 1t i11'"li i1ave .any v;:,rn~:m ct !h"" reqi,; e:o!ed prf -
ma')'' rnwur::;e stored !oc.f.\liy. ,Again. th<3 11~~nner ir. 

5;:. \\.11kh the ftxoo p:axy· soft~~«::Q a~~ ~nspects. ~ts ioc:ai 
~~1che 44 h; descrtb~3li bt::fo~~, fn ~;nnj.l~nc{iG~~~ :..it:'Hh F~G. 7 
it the ~i>:~i sen .. {=~~ 30 dE=;h.snn1nes ~3t stt~P 120 ih~d ltH3·pr~~ 
n'ar·'/ r{~;ource i~~ not ~~<~ch~3ti k~{?<~i~}" t)r tt H1~3n~ ~s ;::, v~r., 

MSLV_lN\/ OOH379 

Unified Patents 
Exhibit 1002 

Page 941 of 2584



sian o! fug ~wimari rnsouw:> c:acl:<lt.i tM !hal \ITh'lSion of 
!Ni prin:<a:y rnso:..m:::e '<as <i',>;pir~L ttie fi:i:;::,.j prol<)' stil·· 
v-i.·~f~~ ·32 c~)n:~ects to Hu3· c~!~in MtB1 ~x1 (e.g .. >-/~~i~> s:te) 
klentifa:-cl in lhe pdrtimy URL {!3 9 , W~b. Ckpher, File 
Trisn»fo~r PFotac(.{. elc~) .:R ttJ at;i_j~h~r pr~x~~, to r0td~·s3 -=~ 

lhc:> prir:iaiy r;;,<>tJun:;> r~·,qu~i>t<xi by· lhE~ t~1oblie dlE>nt 10 
at st*P 122 .. Ati~r th~z. nx!~ p:7o~y s~Jttrvare 82 re:e€:~ves a 
v~~l~d v~~~sicn cf t~1* }.-~·~rn~-s~y re:E~~urce ~iiher fn~ff~ siep 
"1 H3 Or from Si~ 125. lh.:> fixed p;w:.y Wffwme $2 deter· 
;tin>lS wl)ett'ler the HTTP response havinQ t:'ls i::q'imary 1 ~ 
re~'>mce is in ihe lt<tm Cf oi Mypena~t MarfQ.~ L&fl·· 
gimg>: (HTML) i3.t &if!p : 2!.l. 

11 tl'la MTTP l'e::;ponse li; rot ir; a HTML form, lhs 
H>:OO pro~:<' sofu'lars 32. frrm~et:tat$!y $~nds th~ HTTP 
f:'.3»ponse.. to· th~ rnot~~~ d~ent HJ a't $~.~ ·i 28 ~:1 a 1ckBt~-· ·r~ 

itoo i:l>'>-l cot1~f'm~<:ld tQnR The n1arm<>.r in which the 
HTT>:· resp-Qm;~ i:s li)kedz<>.d i:s a!si) d~crlbeti beiow. 
Ho::t..~~~-~3~~ ~f th~ HTTP re~p{n~.t~~ ~s in a HT~~L h.-:<trr:, ~h'::: 

liH:d pm>:y Sl:~ftwme 32: :w~m~n~:s the rE:smJrG<: ii~enti· 

He.cl b~' thE~ ~xirnar~· u~~l lo deienn~:)e ~<lf~e.!her ~hE! ~"(; 

m®lle cil"'11! rn may ne-..«d any a!her rnsou1ce:s 
f'dep<ind~nt tE!Wt.~cw'. i'1Elnimoo t;.y ~ti<;c1w~ er rnla-
tive URW; in lt><Ji> in tt:;z HTML page) in oider foi Um 
browser 12 to <..X<n·:pi e\eiy <.'li:Sp!il:Y !l1e pnrn<'l:ry reSOktl"C<l 
to th~ rnobHG ~~s~r ~t st~p ·: 3Q {r£·~~r to F:(i 5). Fe~· ~::g 

e~<arnpie. an HTl'«1L pa.ge fR'W corrt<iin images. d~wa 
Bppi~;~;, <«:llJ11ljs, >)f ottmr depmlijml rm;mJrcs:s which 
mtml be mmi!o;bl1i for trm brm•,'Si>r 12 l>) pmpe:·l11 diql!a):' 
lhc:~ p;;igH. !! th>ie Bn: d<lpmxi(ml rni>oi.m:Be> kfon!ifo~::i, 
th·~ hx~ piO."(y' :>t)lti.-,,ar;o :;2 examines i!s lo.c.~i c:~chEi 44. ,<to 

an~i lf r:ecess..~ry. reconnects to tt-:f~ or~~n l1oot so k.1e:n .. 
tifo::'-i in the pr:mary Unt .. {e.g . lo! :·$S<ll:l"C$$ klen!i!ied 
by reiati>;e l..IRl-S) O:' lo Qlher hooiS \e.;}. for rsso;..1rces 
~d~nii~k~i by· Rbsc.:~ui:.?. URLs) ar:d rs·S-t.~$$ n~~li~~?ts for 
lhose <lepende.nl ;ewwce-s {i.e., the 1i,~e<i pi&~' &:>il· ,~~ 

ware pre-fu!ct1e';> !he dep£md~nt resc•mces klenlilied 
from the prim::<ry :eso,:rcs} ar:d r~ei;'es ar: q:i-1aloo 
re~{3i:'CQ frorn tMe odgk: hc$t t}t1 or ·fr.orn -...~hi:c.hever hor:;t 
the H:<oo pa;xy sciHware 32 req:.;es!~::l the rescwrce. !! 
!hc:i cached verskin of ihe primary rei>ou:·oo oi lhE> 4" 

mnblle cfiNll rn is ~ip-io·dale, !he fo:Bid p:·t.\-.:y sofU.-,·i.ve 
:32 relt>rns <m i;x'!icat:a:; !t~t the mcbi!e c!i-:mt i O ha:s lhe 
current •,;e1"2.tOn ol !!~ reeo:..11'ce. Olh<>.1'i<i:Se, ms fo:!ld 
'-"°"'<'>' sctiwars 32 trnns.'l~ls lhe p.rirna1y re:source (!11 lhe 
form <lf <l c<x11po·~:s:sed HTTP f%p-011se). ak·ng wl!h 4t.· 

i~n1<1tl0:1 idg;;tifying the dspendg;;t resc-u:ce:s ~ipo11 
whit~'~ tt:~3 pdr:m~ry r~at:rce dsp~nds. to th~ IT}(:~bj~~> d~--
~:tli R) Ri siep "l;34. 

Wlwn trm rmbl!e ciieru 10 rn{<E,iYE'E' trm HTTP 

w~re ~ -~· ~x~t:"lds t!1:e ::..rrTP r%~~~nse an,i ;;.cpc.iat~s :ts= 
~oca.! ~;::.ache 2·5 ~vi~h th~ pr:rna~y :'"~Qt:rcfl· ;.~t st~p i 38. ff 
ltis mooi!e proxy SQJiware 'l4 ctetern~nes at step 1 ilO 
!ha.l lhe HTTP r~mrn;g lhe mobile pm.~y $":'.•ft,.,,are ·14 
~~c~~V$!>"1 at st~'11:~:t.~ ~$·not ~t: a HTf~:t~L. fo(·rn. th$ n1cits!is 
pro:<)~ ~;~)ft-~~BX~3 14 ~n~rn~~diH!e3y ser:ds thE:· HITP 
f~3S}.-'Ofl~~~=3 ~~) tfl~~ f.)r0~%E~f ·12 at ~~~~p 108. HO'rV~~r. lfUH:3 
r:itX~f~e~ p:"o.~y sof~\(~ue ·14 di3tennines at ~~t~~P ·1.:to ~h:3t 

the HTTP response t~ rei:sht~d 8.~ st::;p ·:;3t~ is i~1 a HT~~L 
mm:.. li'l;:;: mot~le pmxy sott-'>'a,.e ·14 ioentitiet:< lt•!i< 
dt·f.'!lrxient :e&atit>:i:>s at &iep H2. Using thB inio,·m;i!k>n 
t~S>ived fmm "!l'lB tix:ed proxy ooftware ~~~: :eg<1r<iir.g lh!3 
<.°fopBrxi~;n; r;1s;.:1;.irCEi$, the rrn#l0 prm:y soft-N~'l::">; 14 
~~x~~rnk~~~~~ fu~ k~tcri cache :2& t-:) ~i{::)t~~i n1~r~i:~ ~~h ~=::ih(:!:· rt ha:s 
any or aH of then1- Base:j upon this {~ach~ <::hoc>..~ fas 
de<;cribf!d t:>:~low in corijurn~li<.Jn wi!h !he diSCl-~i.ision ()J 

FIG. 7), the mobile pm"y scttwme 14 c0tJSh\1cts a sh<xt 
acknowledgment ~ist ahtep 144 wi~ich ~1e11miss aUsast 
ti'lB d$<ilnctent rescv:·ces lhat am not cao'loo iocaU)' at 
ti"1>! mat•il>! d1i3ni "10 atlil ttm d<:p@dmi l"esciJ~C<:$ ihat 
are cat.ii~~i :oc:an~.. a:t ihe rnOOHe ct!errt to btrt r:a\r'~ 

:s:xpk~~l. Tha ~"t:-Ob~~a pre·~~~ ~t~fi~iare 14 ~end~ ~th~· HTTP 
respC'f15.e ha.vh~ ·me pr:rr~a{y H~~~{~B~~e tc~ th=.?, brow-Ser ~· 2 
.it step i4B and irariGmi!s lhe adi.now!<J>"j\:lmenl iis! ov"'r 
th:e r:a.:row~ban~'j ct:r~nect~on to th~ th<W :rser~'$t 30 at 
step 148. !"'-'o!lowi>>Q i:.iep 14$, !M opeta~ion ol the 
rnc~bi~a c!:ent iO ~.a~n p~UJ:'S0S ·wh~l~3 fu~"tf'~rn·· .st~3ps are 
p~~"furrned ~~t the f!~"t·d m~rv~ .. ;~u ~ts sho-\llin in FK\ f3. 

Ret1..1rning to FIG. t-. a!!er lhe ii>:l'Ki server ;30 
recaive,,-; tiHl aciirn:.<Wle<!gmen( list !rem me n:otiiie pro:-:y 
Wf{ware 1<~ (al S{ep >00), ti·la fo~ed pro;~)' i:l'.1llWzra ;32 
detern:kie,,-; whe!iler tM:·e are a.iiy· ctepeixient resOlitce~ 
to oo sm:t t><:1soo 'tpon !h::i .a.~km:l";';i~igmerit H:sl ar:<t.i 
bt>llds a swi-:-lrmry resixime at slep 15<~. Ths si.;mmary 
mspcms;i compri:ses nne m morn si:irus codes (51, &? 
ar:d 5S af F!G. <:) .. ttmre bt3lng ang si,1u1s cot% fut o>;xch 
depe!:o:farn :·<J::>m.:rCH(54, 5Smo:$ &>elf f!G. 2:) rnque$Wd 
fo:~m ·me rrionif<~ client -W >n !lie m:KntN<fodg.1r1;;m! !is.L t1 
al! oi the dependent rnsowrces are rntiievw ti>' the fooo 
~:·~·er 30, iher~ \"'lili b$ one d·~9en~..1ent r~c~urc~ ior 
each s~.at~~~ ;::.o-t.ie Jn the stul1H1~,ry reqJon~e .. ~f t:'-l~~re ar~ 

di:::p~nt1~~~i r0$-{.WfCeS t~!<~~ .an~ fji::)l r~~~i~~i S:UCC$S~iL(!h( 
by the k~ed SSf\fe:- 30, ihe stahJ~ ~~je C):)n-esp-ond~, to 
an ~wor condifon z,::ii:scussei.1 in r:mre d;:etaii beiV'<'>'} 
,,,..Nch iri-l>::lmis the m{lt~le cli~ml 10 not lo ~p:zct those 
particular reoot:rces. The sum:):&:y res:;-xmse may be a 
sJi\JiS t:MsmiGsicn {aG Af";;)wn <i! s!ep i54) 01 lhe s.t.>m
maJ"y ;·~~onsE> may be f:agment<x:l into several !rnns
rni$$ions \\S'ttt·~ th~ :::3t:sh.fS ~~.es for a.t~ ~·ep~nderrt 

res-0ur ce~ h1¢h.R100 h~ t11e f ~r~t fragr6ert tl th-s ~unn)t.~ry 
~-~?~1s.e is fragr~1$rttOO~ th~ n~···~H:e :cti~"'i~ do~~ net hrt'/$ 
tQ transmit a rwerse chanpe! a~no,,,11oogmei'1t acro~i; 
-~he: nHrn.:,:~\'"·ba~ ~;or.imunfr~~t~on~ Hfik ~or the hicl~vtdtJ~~I 
h<gments. Tulis. the sratus Godt'<S !oca.t~"'! il"1 thf.l ~-'m-
rr:~~ry· resp~J:t"l~>~~ ~ofres;::(sn~=h~ to th~~~ re&3:urc·es. if ~u~·)', 
tr~a: Bre ,:n fl)nm~. 

res.ouf'Ces {rl at~~·) at s1ep 15-6 of F!G. 4. U$~OQ the s-e.nv~ 
~nfOiTn~d~c;n rE:wi~·~ci kon~ th~ H:¥~j se:·v-er 30 ~'t...ga~·,i~ng 

t•~e deper:dent rssOLi:·ces m the i:.umma1y r~")Qi1se, !he 
mobii(! prl.lli)' sof!wMe i4 m,'X:!ifies its loca: cactie i:'':& to 

-~he t~zy~:~er 12 a1 ?;te-p 158, Once {h~3 cachH :2t~ is; pn:·· 
pared, th;c~ motiii~i pmxy soflwHr~i i4 rE,,,>porK~< w !h~., !ni
t~Hi requBB~ frOtl1 t~~H braV>--S-~f i2, usirli~ th~~ p:ln~uy 
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resourc;s (<::ltt:er from ils c.~che & ln:irn the foro ser'.'tlr"S 
'.3tl co:1:p:~ssea HTTP respc,nsis) w1t.'1 «fl HTTP 
resi.xin:>!3 co:1tainin;J tl1H rnwdrce i<fonlili0:J b)" ttm URL 
which t!'m motolie lJ:>isr u;.:we~iSti \t\'hen fuis broWS!<"lf 12 
is.:;;w3;, ii mql~S!Sil RX arw d€ip;md€ml flS'SOtm~i>. tha 
ffUiJiie prO"-Y sdMW;~ 14 is ;lh!e ta rr'5pond in:rn~:lieV;ly 
to lh£; "~'~sst or lhs mohi!e pre.~\' sdt,.,-ars 14 i~> £tble !o 
c·1okl lht~ t'0q::.l~~~ ut·tW ~he c·~~S(lt:rct~: ~s rE~Ct~i~ied frarn th::~ 
foed sen;m 80 k tt1e ~psntient 1·esrxifcss <am 
r~:v,w b~· !he n10t:le prcxy sc--muare 14, the mool!s 
proxi softw<>re 14 upo::iti::-s itt: !oc<i: c«cM an<:! fulfills ;:my 
reqc<esm !rorn !he bt·owser ·i;~ whici1 h&v~: b<*'>fl tmb. 

Pl(~. 7 ls a th.)'# cMa~t 1.)f a ~r:ethOO of op·~r~ttfon tor a 
cache cJ1e-~k act.on.1inQ tci the ~n\.'$nt;<.K~. AH~r a proxy 
ex.ar.~n.es its. c«chs h::r a f$OO~XC* at st~ ~ 80~ th& pfo>:y 
fftUSt de.te.(rr~~~e :.~.:h~tl1$r th~ r~ue~oo resciJ~ .. c~ ~s 

present in !he cachs at step H.J2 fi.e., wheti"l<lt lhe proxy 
~~a~. prevk)~~;!y n~erv"ed the c~u~~;t}~:i n3B~~ff~~~} ~f ih~ 

cesoua~~ ~$ ncrt present !h& B~SnlKGt~ i{> not :::&Gf1~::d 

locdiy. if Hie r~Drc<* ia pr•i~;rn1l, f.le prn:<)' must ch~£~\ 
ihe ~;,pi:-ali'.J110! !he t'S:Onurce al :::.l~ 184. Cha...4>;i1~g !he 
o:::«:p\::aii'.Jn ct tt:a rei>Ci.irce as.~:f% ti"la pri»;y ihat lM 
teso:.uc~ that i1S cached ~s :Wf.>to~ats \"}1ttiir~ a certain 
t:1Y1e frn.me {e.g., w:thin 2<1 hO\ir::;. elc. {d'-"f)ei'idinQ >:Jn ths 
n<iture ot ths rnsour,~e)). it the nmn:..1rcs ha::; e~p~r~t !he 
proxy mi.ist :>»ek !he resmirce !ram &rmlhet sm.itc<:i. !! 
tl'm :es;aurce ~ia:> not ;3~pitoo, ihe pt@y rmtievim a 
d>3pentfancy !is~ ai ~>l0!.1 18S. 1he pmiy del>3rniirn3i> 
whE~{h~3r thrn"e atB any d~3per:d~~nt rH::;rn.:rc~~~=; ~~j :siep 
1:90. t1 !hers medElP,~•ltiEY.il ;eso,;rce:::., lhe pre>:y checks 
the cache f;1rtne ·for the ctependen! resoi.;M~:::. m swp 
1%. ii the dependenl rssot.:.rces are round :n lh>i each~, 
th<i! pro)()' c!1ecks the e::q::,ir;.'>!ion <.:>l the <lep;;.ooern 
t·esoi~n~~·S &t SH?{.:t 194. ~i lhe d~pend:~nt :·~?;:~.l~:rcas h;$v~ 

Further, teques! hwclers &11<:3 re~,pcni>e tiooders 
are ~,aci:w at ti'l~ proxies. Ek\'lmples ot r1eooer liet:i> 
a.re conient ~ype. content .~{.~ngth~ coutent o::d~nQ .. ~:hHr· 
:>cter ;;;st>, etc. Ha-,fag the teqtm:st afl.-1 :espanr;:> he&d· 

6 ~~t~ ca(~hi3d «i th~~ p:·tJ.~iB*-; x.~Jh.)WE tt:~ ·:~,;.-end~f' pn ..• ~y tc~ 
cniy ::~~~1t: rH?.Vv or chant1~1 fi£kjs in ih~~ h{:~~d~=~r :m~ros~ 
the ~1~ffrow .. band :connect;on Unk to the '.<'r~jp!enr proxy. 

~i,~·ecver. csrt~h1 r~Cn$.~S ccnta~r~t(1g \:J:y·nar~1tc·· 

HTML fm r11 CC<f1Sist ol a iarge <>ll"l>.'1lil1! ot paiier -pi&te !&fl· 
1 c gu .. ~ga arx.i oniy a S:•W< !! « mmi:1t ol rnsotlfce--spet-:ific 

it5forr:-i~tjon ( ~3.g , ~t~ i~0st~li af H st~~rcM ag~inBt a se~ff?~h 
~il'.J~ne i:.~ da~bt~&~ such a~ an on-. line· pht..<:1e dfrecio:-y 
or a sto&: Q.\JOW ser>:1ce). Boilsr-p1"'te language :s spe· 
cif;c R"> a. HT:\1L page fs.Q, the bO<,iy of a rsspo11~e). 

1,~ Tm.If>. with a i.&f\"Jf.i bt"iihw··;:;l&ta .!.&flgl;age, !h;:i possibi!ity 
©'.lsts u-:~t the ~JS$t'" wi~~ ~·~r~{:~~1C$ ~.or:~· d~~&ys t::: 
recsivs t'>n~y a BrnaH ~·~(~::-tior; of resix~:·t,..'S .. ·3pectfK:. inior · 
n~.~~tiC-tl. ln ord~n· ~:s pnN.~3nt th~3 ~!S~3r fro·rn ~3>:pc~d~-:e1~~n~ 
StK:h k~r!g d~3}.By.:-;, ·th ~3 s\<fr~:.!~~:;~} V·i<:."'!f.J ~XG:<y $)~:Sterr:: 

~o cachE~s th~~ n?spnn~<E~ at ~hE~ r~?::~peclive proxies, VYhen 
th~ '"rec(oienr prox~{ reQ;.J%t the ~·et'1~d r~S}.-'0:1~ 

ag..~ln, lhs 's-entler'' pfm:y corn;:.are:. !he cache-:::! 
f-esponse )~·~{h a ~f~·erlt r~nse {e,g .. ( ~.: r~~'<>nss 

n:::!!ievw frn:i: tM 01·igi:.1 tiosi}. The 'ssrl>:::!er" proxy :clen-
2~ tiH~s the botief~p~~~ iangu~ge b$twoon tM:::: c~t:h$:.1 

m:>po11se afll.i th» wmm! tl;}SlX-tlt>S <im:l only tm.:1smlt 
fhe ~nforrr-:at!or: t~~at ;s r:ot catjh£d a~ fhe ·--:·:c:'!Cipi::2:nf 
pto~y over ~h0 r:arr(~V~bBnd t;onnecth:•n. Tht; xr*~P~~3nf 
prc:·<:Y con\tlin!l!l thi'l c:achill':l inbrm;;ilbn wilt; tf!~l- irikir -

.:'"' nJ<ilicn lh<i! is receiv~i over lhto naffow-ti<:rn::! connE."'.:-
fun in r·e,cnr1sirucl the complete dynam:c <esponse. 

net s:<.pired, lhen lhS)' are va!:i:t if lne l'.!epen,-jen! :;:,s 
rnwurces have sxpire<:!. then the proxy n:i.~t seek the 

This rne:ti)od ~s &iso ve:"f us.ek~: fur feSPot~~ss cone~ 
l:l,.<..1C,ndin:S to ~1-rol' cono'ili!.'.)l<s Norman~·, a response c.or
f.~~sporKiir)"J to a error conLiiiion ti)flS~~~.ts of a s~.ait~s .. ffrtt~ 
~\l'.hkJ1 ~nck~'<ies a siatl~S C<;.'de, a r~ason phr~,ss~ a: pro{o .. 
cof vers:on. :iero or ~~;~ headers a.1)\j an enij:ty body. 
Tn;:,~e e:a:11sn1s are essen!ia!!f static and pr<:uide ;)a 
information osycnct ths ;;t;:i;ttis code i1se!f, atthoi.li,Ji"l u'iey 
t;wa!!:; to!a! to i>evera! !em; er !1ur1dr0d cl tly!i>:::.. A::; a 
rN«<it, :he p{l&iitl:i!lt)' <:xl~;!f< !!l<ll t~le wi>er wi!i B:>:pEffience 
long deia)'e: t:<&~use au =:~ ihe ~~e~T~ent$ a~ e ~n~nsn--~ttteci 
<i¢rC:OS !he r1am:iw·tiand com111ur1ic~!ion:::. linl-;, Ths wir~
!s:0:0 Woo 1:'%~.Y s.ystsm p:e-.,·~11::; the usw froM <Z.~peri· 
enc:n;:i kmg C!e:a~-;;:, tw C..'>ching ths atxws menlionEK'i 
gl13rnen!~> <i! ttl~i pro:<l<.-e :mllj 1i~inf>rniffi1lg only lhe st<i!l<S 
coda, C(ines;xmding to !he gnor t-ondit!o:), .i0rc% !tie 
n;~nO\>.•·b&r~:l 1~ornrnm1:ic;~"lior:s !ink. Thi.l WB"ij)iet•.i Hl'TP 
r:t1-~~~x)nSE ~s c:<:-rl~:;tn.K:tt:'lj, t;·a~;~~j nn tht3 ~1ti~ttJ~:: c:c~iB, ;;~t 

fi:€~ inOOHe cfreni a no S·E~n~ :o t~~~~ br<m'S·Eff, 

disper:<ctisnt rsso1,1i'Cl% lrom anothsr sourc<i! 
Stafldard HTTP r~uests .;;ifl.-"i fSS,'Xl:'lS&S com;ists 

ol a rnqwest or stall.is Hfle . .zero ot mote t)eadeti> cor:
sli>tin~ cif a ''li0ld-name'·, a \•B.iu::i m>'j (ci;:nionaily} M .~,; 

entity l:.<ady, The il3q:J~t or $lan.:s Hne, arn:l trm he..."l<les 
aie ASCH text, s;>parate<:! l:ly car:'iaQe-retwt)S Md line· 
feed c<sn!roi char<icte:<>. The Ma<:let' (the ,:equssli status 
1!1:e and th<Z headers. ccl!iscti~·isly) i:>. alw<iys tran:s:;):!tt<:Ri 
ad !he sntiW t:~}:iy, il ,:.,rr,::~~':1t, is t:<lnsm~tted a.c:'C% !he <t.'i 

Marrow·barsd wmrnt<flic.1!icns iini<.::~ :.mcomp:-esssd Ths 
wfre!eee 'lt,foh prm:y protocai rep!&cst> tt:e st:~.r:<:lard 

HTTP r€.qu~~iB ~~nd f~~~)or1~~~*=~ )~.-<~tf! H bint~ry br~n~t can~· 

sli>ting cl !nk@s !rn !he ><lmejJ:<Jd pmts ol th8 ,·~o,:i1;esi/ 

Stal.us Hn.eB and !elf tt;~ standard he<itier 'liekl·narn~'' C-<o· 

«,f1d c0111man ~'alue:::.. NOSHotandard !ieid-neme:::. {e ~l, 
"X. .. 'of h-sa:..i~rs) or vaJ;.,t~\s. ~ue l~ft uniot~ci"~~d .. 

Moreover, as sh::.•Nn ln flG ~. T1 ii> tt;e tinm 

betwe$n 1he kltt:~d MTTP n~quooi and th~ Hr~1e whsn the 
ffrst r~Jor~-~ {~.fJ:,, ·th~ µr;n~ar}.: f~t,~J'Ons.-e} ~s -tran:s~~~1it~ 
too !mm the lixed :::.ero,<s1 30 tt:• the mooils Cl!ent 'HJ Hav
ing .a s.:-~ort <k:t ai.30:1 ot T-1 a~lo¥-;:s th~ o~~,-rssr ~ 2 ·tc 

Tbk~:s are fo:'"':::! p:.·wetsrmmed e:em~mr>. ot ths 
wireiess Web f.'.it<.tiy !:{Ct()Cal E<ich proxy is kl1iJ<NleOg$
abl$ ol ths i:1fc-tmation th2l is !ok~:1ized <ifld its com:· 
spc.rnfalg t;ikBn. The rn;B ol li)ke:'l& allows lhe '·s1311-cfot" 
prQx.y ~r~ 1.ran~~n1ii less d<~hi a{~toss th~~ nanow·~and 

co~ntn~.:n:catku~~ !!n~ .. 

5;:. di$p:!a_y- the ge:t1ena.; i:1fu.:-rf1ation tt.~ 1he n~c~-bd~ ~J$ef in a 
~>hor-t period o~ tittl~3 ... ~ik~v:~ng the rnob~h3 us0:- f~) q:..~k:kly 

gi~n ~lccess -elf g~::ntff.:~l in~nrr:1:=3iion gh«~~~~ ~h~3 rrK•biiE~ 

~Jse.:- a ~~K~itt~n!~y to cBrm~:i th~~ n~quest (~f ~~~Jbrr~it a d~f·· 
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leter1l t<:iqli€Sl beft.,:0 Ct.<frl;"Oletiotl o! lt:e page il tt:s 
mot.,11e ussr oom; ir;)t d<::sir$ lo s0<:: l!m sntirs p_.~9<:: (e.Q .. 
il lh0 mobile u:>i>i· tkes; m)t like lhe lyp0 o! :nfa;m<i!lM 
dfap!ayed~ ~f th~ rn.,.'1b!i~ user ~~3~n obfRin w~x1t h~4~;he ~s 
irn:;kin@ fo:· by ~oklng at the g<m0r&I infg:wma!k:n, s;k). ,, 

n1obt~e dit:ni f~U~~stjni~ ~he dt~p~nd~~n! 

rt.~f)lffC~s~ and 
&ipon 1eceipt o! tl'w aci-;now!;¥JQm$nl li<.>!. tmr,s
r-nrtUnQ th~ d®end":?.nt fSSov:-ces that \~/~re 

l'e(Jl.!%ted by the ;Y:tlb!!$ di$n1 t-'..1 ttis tn.,'"tliie cti
snt 

.S. .t} ~v~:·0!es.s. M~~t..-"¥ork p:t~):Xj h«V~t:t~ a {~~<eci pt~rt :~nd H 
n'l\..i:>iie patt, the fo<.m.i ;:;att i:;amp,.1s.ing: 

a j i ;~t ~::H9it~~ proc~~tx· co~'1~f)ii$l r~g a rsro~~tC$ 

FK:t Sis a bt'":-l~nc~· d~~ran"t of a aJterna~i1.N~ et~~~yj ... 
im<:?;l1t ot 1i<e i1<ver1t:e<:'t The ai:len'<Silve ~111t.<00!1~1~:t i'>. 

si:<:ilar !o ihs pr0len<¥.l sm~in1ent HO\'<'e\10r. tt:e a!!er· 
native !3l~m"i!mer:t <i_.-,es r:oi :tlcitids the mcl:ii!0 prox~' 
~"1ftlt<<ire 14 gsneral!ng am:J tram;rnittinQ ai1 ackmwl· 
»<lgm@t iir,t ~o lt:H fo:;.o,:j ser</et ;~i) as dos~> !h<: pr0fem3'!:l 
s:nt.'l.'<!mi1<-nt. lrn:;t<:.-<ld. tt11<- a!Mrmii~'<: emb~iimer;! 

a!io•% the til\'00 pro.xy $eiv$t 2,2 w t:·a.nsm:t to me rnc-l:iile 
Cl:$i1!. 10 a }frtP c'OCiX'l-lW$ havi;~ a p&g$ a;:<;.i d'*''-~'id· 
ency (HTML) Hst aft$r the il~ed pl'O::t}' sottwarn 3~~ 

rnlri$V$$ tl1$ prirnar}' r%ourc$ am any d$p<>.:~._im1t 

rsso•fft:es. in rsspo:1s~ to tt:s mobila proiq.' scft<.va1~ 14 
t>~ndir;g the HTTP resi.x.,rm~ tc thi~ br<M<.~ir rn. th<~ 

t~n)W$<:~r 12 $ut;n131E a HTTP r~_P::{u~si ~)r thB d~::p}3r~d~n1 
rt:~;cmic~. to lh~: 11mbile proxy s;J!twBre 14. The fo:ed ;,'(; 
ssrv*r an t1'<mi>mits ms oepei::Oenl rnsoun:;e0; to me 
rrooi!e dieni 10. TI>e mobile p::o:q so~'tv,'l:ti'e 14 caches: 

·r~ tf«.~"lSCG:~\.ter a_:"{d a su:f11n·vary ::~~°'-.'V3-S$ Ou:Et..i~r 

u~ ctependiml resoi..:n;;ee in its tacal i..~he 2€ am.l 
sends the d$pendent M';Otir·c*::.. to the btowser i 2: ~i1:.io:1 
r~)U$S.~, ~:;g 

W1th a slngi<: rnqu1>r,.t. a primary rss0t.irce. an 
B.ckr:.~iedgn~eni Hst an~i a ~)1r~an1 af d~3p~ndBnt 

~~3S~}t..ttt:Hs in a $ngie ~n3.:t&r:1issic<:t\ fhe informH~on nee· 
~$sa:-y t<: tuHy r~rt-t.iHt a O)rt~i~~:3ie pB,g:E~ ~)f ln~o)·n~3lh)~\ 
for example a Web pt<gs. can bEl deliveH~i !o !i)e motile ,<to 

;.,;se{s W'eb tln:1wsei· 12:. \'Vhiie !he invsni'.ior; hes been 
::i%.:::.;iboo in conii.n-iclion wilh a sp.ec;f:t emix<ti:ment 
i!mrec-f :t :s s-l1ctent that tmv;y &itmalions, m~x·Htications 
<>n':l vari<ltions wi!! 11'?. appme<t'fl !o lho1::S se;iiled in !he Bri 
in ~i~Jhi o1 lhe lors;J{'.\ir'l{l dei>cr:ption. Thus, it shouki he ,~~ 

W1<::lersli.:x::d !hat !t1e 1r1'lenlion !s net limited by the tors· 
go;ng oescr;pllcn. t·ut ;>i~·K::mc~>. an si.ict: a!tsrntk:i1S, 
~nod~k:~tk~1s and vad«ti:ons ~~1 acccrdancQ ~~Ati: ·t!::a 

Claims 

1. /:<. methl..-'tl ,,f effa~snt delk$ry ol iniormatkm. pe:· .. 
iomis:::l at a lixsd :>efv$r. compri:>ing: 

l'$C$lWlQ a Hyp$rT~.'Kt Tr<ir:spcrt t:'rowc:<:il 
{HTTP~ r~u~"'>l !01· a prirnaty rewm-ce as iden·· 
itf~~d by ~3. :.:~n~kHrn r~~~\)lff~.)~~ kx:at{~f {URL): 
cnnrmmifVJ to a host idrnlifiOC: in lhi?. URL; 
f~-s~v~ng: ttH~ }.-"1·~n1a:y n::-$Otiret~ frorn lhe fK"<St ::J\.~ 

insp.scti(ig !he prinimy rewwrce lo ilJMtity 
dep.;.q·KJent res<Ji.crc;:,-s: 
Pi"S"l'et<..i'ling and asssmb!i.ng the depsnder:t 
r%ornces; and 
lmwa1i:li:1g the pdrn..~r~' rsscwce lo a "i.ltl\Je&tec f.o 

tti.~~p{ed 'fQ ~h~ r~scu~~c9 t"ansc~~v~f. the a~r~~, 
rnafy r<:~>tmr,e O<iiicl;:i: having an output; 
'' flmt radio !rnrn:;~::iliYi.lt 1~o"fli<.:d lo th<.; oulp«t oi 
tht_: s:..ut1n1~~ry r~_~{;p~)n$~~ b\.~~kit_:f ft~: ~;'i~"~;j~ng &1 
~~~as~ a sun~n.~uy rt:£-p..:..R:se O-Y'Hf a cl'.J:t~1n-~unk:a,, 
tions !i nli. !o a !:l!O<>"':fil'lr: 

the bm><.<$$t; 
a second :·ooio t:<insctii'.-sr: 

;~ m~o:1d d~gttai prn1~~3ss~x havfr~g « rr:sotm::.e 
ttar1~K::€:i¥E~f Bnd an ay°'kn(S"o'>4€~dg:r~er1t ~ist g~3:~:e:··
a1Gi cou~~~t~d io i3·i*: cache and the r~~~~o~rct~ 
tra:1scsi¥m ar:ti cotipied to me s!'lcor:ti 1·a!j~c 

trans.'Ceiver: ·th~ aci<~"KJ~·iOOgrnen~ ·tist gen:erator 
having a CO!Tlp..~r.;;itc,r con1pan11g rec<i!i\<OO 

rt..~~J:rn'C~~~ )'}~ft:~~ l4Ched r:~SO'...UC~~~-

4. .A. melf\00 0:1 providing mscw·ct.~, to a browse:· com· 
prising: 

seriding a Ht;:iei"i'e:xt 1:-anspo"i Protocol 
(HITP} rt·'qwest Imm me t11i»v:>er li> a rn~)blie 
client.: 
sen\'.foog ihe HTTP req1.iest from U'IB <"i'Kllli!e c~i
e.nt t,~ ~ fixOO S~f\/$~~ 

:s~:.n."""~r to {~:~ o~iQ~n !:(~··t 
rox:eivifig a HTTP response at JMe fixsd ser<.<er 
fo>n1 ttm oris_iin host 
$<:'}fK~~f~g troff~ iht_: fi><l~t:i s.-~ffv~?.r to ~ht; n1~m:k~ c~§ ~ 
~!:ni B. lis-t C·~ t'€$-OUfCeB ;· 

at th~ rnt~"J~ie {.:{tent. coff~par~n~J {~~~· !i$t of 
teso~f\~:S wm~ r~"SO;..:rcoo store.ct ~n ~each~: 
sendin9 ·f:-'.~wn the n~Jb~~ .c,:!~e:·~t to the f:>:..t.·d 
sB:rv~r an ac.1<11lw1ie..:Jgmflnt Hsi S$1$Ctiv$il im:li
t:a!ing re:scurces fro•Y: the iir,! ol r;mo,:i-t:$s; 
assemb!i:'l>;J, at the fo<ed strvBr. reS>..1urces 
st?:iB~~~lvH!y in~::~cB,i·e..'1 by ~he a.d~nt~v~~?dg::-n~:t~t 

!io;l: and 
~~~rn:fo~g the iesot~n~~3B sE:~~:{?th~:t}( ~n:)f~~rt<:xi by 
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the admcwloogn:<i:1! !!st lrnm t!:e fl:<:oo sBN<:t 
to llie n10t<ile c:1eni i11 a sir:i:_i:e irnnsmies:ol''l. 

$.. Tht; rnettmd <>1 ci<>im 4 forihei· o:,:-:mpdsing tilt! sk.-µ 
o1 &md:ng eacr1 ;<1$<:i(;tce irom !he :nobi}e client t<:J ;; 
the bro ... ~-s'2:r iJfA');;1 c·eQt.:t<.St. 

6. A mell:od C(ll'r1prisir:g 
~t a ftxOO oorv~:·: 

r~t::t3ivk1tl a Hyp~rTaxi Tn~nsfer P:oto::oi 
(HTIP) !esp<lr:se irnm an origin ~msi: 
k!entiiyinlJ lhe:l the HrrP rsspo>1se w:re· 
Sl)OficlS to ar! srr~:;t~ c.otid:t:on: 
ssni?i09 a statc.i<; c0<cis to a m,')b\ie ~,!ieN: a!Xl 1,~ 

ccrnshw:tifl~l <l <:Cm-lp!;3!e HTTP res~x1rE;ti .. 
~ff(f~d on H1~· st:~~us ·;)och:*) ~or dt~folE~(~· ~o a 
l~i)~-te:-, 

J, .~ rneih<x:l of emdent delivery of inlrJrn:ali~J>\ wch 
t'tcethod oo~:lYr~~~~g: 

tt>3.nsrr;lttir,:;; from a mobHB c:h:ni a »~tmsl 
h~:<;(far l:l i~; miiire\~" mm tim~: lo a fo:m.i s~r~·m-.: 
cadiing the r0:<c.1<:s! heach al a i::m~h~ Gn th1i 
!i>:~xi s:mver: 
!or st~bseqlieni tran:srrti~~$tOns of in?t)nna~1or~ :-x.~ 

naving ·ihe request header. ttansmining in!or
mat:on, ct:ffeNmt lha:1 that wnta:noo in !he 
r;;,q;..ie~t !1e~J;>l that :s cached al U~a faoo 
se;:ve:-) fron~ the· nx.'bil~ cli~lnt to the fi~OO 

server. :;:,s 

in;:,nsmming frc,m me ·itxoo smver a response 
hea<ler In ils e:1tirnly oi1e l:me to the :1:cb~s cl:
ent 
c ... ~ct);ng me re~ns~ h~~:er ~t a. c--ache on the 
nld)ile dien!, anrl ·~>; 

for ~Ub!$eqls~ni tran:s~~-~~$&tor1~ of fnfon-rlSdfon 
having lb~ response header, trar1;:;,~1ltMg inlr..)r
n1at:C<n.. d:ff;m;ii1t !ha:·; ih<it conta:t100~ ii1 !he 
rss1xir;$ h<:..'lder th<it is c:achsd al tl'ie ;Y:Ot:ils 
disnt, from ths fh.~..:l ssPier le the rm:;hiie dl>mt 

ft .•\ mi~U1t:d of :ooudrig data trwmle,. o"mr a n::<m:>w·· 
bm)(j co:1tc<lCtio:'1 corq:i:,isln~i: 

;:~; a rnob~je client 

rnc.>Zivint.i a H>rierText Tt\~(!S;l$.Ji1: f"rotc<col 
(HTTP} 1.;:q:.iss\ lor a rewwice fr<,:im <>: browse;·: 
ex'S.mining a <:-aclw on t:'le mobi!s c!ieni mr ths 
re$t:•urce: 
ide11mying tnal the n1c-bils clleni has ai»oody 5~ 

rec~?.h.:~::t1 the fBSD~Jrc~:: an·;) ne~:ds !~) ra.1~J~~;t fh~ 
'"'SOtlfi~ ag<;in: 
inkmi1ing i~ fa~:d s:~:fvi3r !h::it il'w •'f!Gbil~l ctient 

E~XE.iff~ining tne rewu~ce e.~~ i;~tre-n~it cachOO on 
;he ·~i:i(~d s~r¥·Gf~ 
1'$.:ltms!ing tha resource tmm ari ong:,, hosl: 
:swiving a HTTP res;.xmsBo 11avir;g an t.1pdated 
:as::Xl>'CB kcm tl:e origin host: 
corripari,:g !ha rssoi.i:-ce lhat is ::;achet.i with the 
upda1~l:i rnsmirc~: and 
S:~ncilng ~n·fo~rna~fQr: ta t~~e rr~at,f~lt: c~i~nt ~\(l":ic;t: 
wi1er1 taken rvgether with !h<:i resou«ca that :s 
Cl~nentiy rach~i at the lf~iJ~~ c.ii~nt constf" 
ii.ttoo t~ l~~ia.too rasomca 

9. A ma!loxl lo lni~ats s trnnsisr Qf data O'-'Sr a l'l&trow · 
t.~antl <:onn~3cHon£ ~uc:h n~th~>::j cornpri~>k=g·. 

;~!a ii:<e..1 :;mvar: 

«~eivin~ a Hypiirlexl 'li'<inspor! Protoco! 
(HTTP) r<:lque-s! ro« a pdrmiy H3SOli»Ce; 
:·;zJr:w:ng lha prirlBi)'· r%owce lrorn M origin 
•~os-t if lhs prin0<1ry rewurce is not cacl1ed at the 
fiXG!.1 S~f'\l$:·: 
:·eir:av:ng lhe pci1Mry :-esw:·ce lrorn the origk1 
host i! lhe prirnaiy rescimce ~; cac:t-i;l(j al Um 
fix:ed ~;:t3~ve:- but ~as s>:pked.: 
~~ach~ng thi3 prirrm:y rt·::::nBrG~: a: a ~~-,~~he cm Ehe 
ffa€..\(i ~~9f¥Eff: 

,·e(jve-sth1g irom ths <ingin host lhe d;;penoent 
:-~*~Jrt~~~:; ~1Bt ~r~ not c~~l'.~f1~j loca:i~~ at b""tt~ 

!i>:~:1 $en:"er; 
:·$.:lt.i .. %!ing fu);11 !he origin host ths ctspen(!eni 
resources that aN t-at:hoo al the t:xro server ii 
the de,..">em;lat"t resoi;rces ::;acMsd ai ih~ fo:s-::: 
s:ef'ver have e:>\p:r$d: 
cacNng lhe @p:mdM! >Ntlwces, and 
s:~ntHng She prfrna:):· re&C'LltCe to a :t:d.:=H~l ck· 
~nt 

i o. The melhoo ct c!ai;11 9 ft.inher conipri$ing: 
at th~~ nic-.ts~!t; d~ent: 

c:achlng th~: primary n::$0'.m::e at " each>,;:\ on 
t!t<l mnt:,ile cforil; 
identil'~'ing dt:pendt::nl :es<am:es fmrn ~m pii-
cnart :-esot:rct:: 
{1M$i;lilng i:trl <::¢kr\01Vied91110:1t Hf.St id$nli!yinQ 
~d ~eB.s.:t th~ o,.i.ep$1:Jent. r~~Jt:f(.:~s ihat an:z. c·h:_:.t 

1:-achad klcally <:.1 the no:Jbole client ar.<d ti1e 
dBpend.:int roooi..i:-c:ss that aie cae:'1oo at ths 
:11obi!e diBnt .blit have a:<r.~md; 
mmdi:lg tf1;3 adsnowlm.igrrnmt H;;J tu the fo:!3':) 
s:t~fv~::r; 

te=::~:ivi:1g :he di::pm1d{~n~ nm::~urc(;:~s trmJ an~ n~)~ 
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cach~j lacan)~ at ttce n1-...'1bl~e cEent «n-j tMe 
d%!€fld1'.l:1t resoum~ lha! ars cact:-00 at ma 
rr::ob~~~~ dj'3nt t~.~t h:1.::.v70 ~::.<.,uir~j~ 
c;>.ching the d;;pendimi r"<Sourc:tm <>l tfl!> c;s;;;he 
on llw n«~bile client '" 
:s~rdfr~Q thep~·frnary-n~~O\.H"Ce ~oabr~-s.et~ ~r~d 

s!"rl<'.1if:~ the de~·snderlt "eGOUl'cet tc ttl"'
mowssr t:pon roo•:est 

rrn::~~v~n~1 \:"t r~t~~&i {or a pr~r::ary fesot~E .. ~~ frorn 
a tsn)-..~'Sef; 

14 

:'BBO•lfC>:: to ths hr::;<w$e:. me $tsps ot 
at tM~ n~oo:~~ c~~ent · 

kJ~ntify~ng deperKi~nt r~~.Jt:rG~!s: 

g~n~r~~t~ng a ~~c::kr~os·vl~dQn~ent Hst: 
tr;.,~rmrnittfn9 the uckrK-:wj.;~jgrneni hst to the 
t1xetl ssrver: 
l'~eivh1g a w•wnary respum>s fuik,wetl b~' 
cl!>per.<:Jsnt r!3Sc1.irce:s lrom ihe fo<ed st:tV(l;': 
i_.;'l...-ia!lng ti:e cactie at ti'li:i mooi!e ciiem: with !he 
clspemfont msmin::e:s: m'l<l 
ct~tcliiafa;g ~ piuri.l.liiy d (foperit.im1l rnsa1.-ttces. 

ch~~ir::g a. c:acr.~ on the n~ci.J~te cJ!$nt ·~r the 1 ~ t-\. n~thc~j at a fr.<~ ~*:'--'~r to:npr~~~~'":~ t~~ s~.~~ ~~)t 

~ th~- prin1ar~' reoo·~.Jrce is prssent at the rnot~le d~-· 
~mt 

{i) s~ndif\(;l tM p!imary rESrn.irc., to !h•~ ;,,"(; 
bn.:=~vs£=r: 

ii lhs prin'!afy rssc,m,;::; is pH::S<:lf!l ad bas e:><pired a! 
!ha r:10bi!::i client 

ii/ toh.mi<:itiQ &r.-:tl compr"'ssi:-ig ih"' r~uesi fot 
the p.·dn~ary re~o:u:c(::~ 
(H) tran~>rn:tt::19 tlle requ~3~~t fnr ttu~ ~~jn~ary· 

res.:::urce tc~ ~3 ttx~~:): :£~~rv~r.: 
iiii) r::iciei~<in9 dff1<lr~m, upd<>ti?.l:l infmnmtinri for ,<to 

ihe ~'.:rin1ary resource frcr:1 ·th~ ~b:ed ser~·€:r; 
{i\~J decon~press~ng the differer~t~ ~ ... ~':O\.~tai h~~or-.· 
malkm tor lhe ~{im~r)i r"'soti:%~ 
~\~) <~-~~;~nt>t~ng ti~e ~j~ff~=-~~nt t..~:Ri~ded :·~ffonn~~~ 

lion n~cei;100 lrom !he fo<ec ser;-er 'Ni!h inlorma- ,..,_~ 

lion prnvkK:sl~' c.;ichec al U~e m®1!e c,ii::int for 
l!1e priiti..::ary r.:>::>Ol:rc.:>; 
Ni) li!Xit>.ti1<g thl3 cache al !he mcbih> c!!imt wi!h 
a ooir:piete wpdat~.::! primary rnsout~~' af\d 
{'.tti} senct:ng n~::* ro~~~~~E~te :..tpd:$t:c:~d pdrt'*~ry 4'1 

f~:S~)t.ff~e to tf;!6 bro:f>'&~f ~ 

il th;> prlrr-$ry t%ource io. ::ot pr%::ini. at !l~e mobil-e 
ci:<::n!· 

!1/ tci<eniwig <ir.<:l compressi:-ig !he r~uesl for 
lhe r;<r\m&ry resC'lliC<2t; 
(H) °tf.Hn~n1:wng ihe r~:e:gn~!)t fn!"" th~~ pchn:~.r~· 

resc~urce tG a H>;ed· ~(~~n.~r: 
@} ret:e:ivirig the l't<mpl~e up::.ialoo prime.:)' ;;,, 
reWt.trce frorn th~ n~oo se:.;..·~r; 
U\<} t.:pdafo1g ti"~i:: r;a·(:h~ :Ed the rnot~~~ cH~H~ i.~:i~h 
nw com;..iete \..:P..,1-.<"iled primai)· resou:ce; am 
{v} SMtling !ha con:ple!e qxfa!:oo prim&:~· 

f9:00tffC€· ·to tMe brcvfset 5t: 

1 :t n,,, rri~Hhix-: ci c!~im 11 fmlh~;r comprising, ft)i!ow
~rl(.! <1 t>lGp oi ,;~m(fa1g lt:B ;>;}mpl<:tH il}.-'liatmj pr!mmy 

p:nm~u)~ f$S~ ... ucs: 
i:::ti~,,;1-;i:'lg <l C<*Cht: on !he fixed serwr fur th~ p::i· 

ii IJ·i<.: primary resource is P"esiint arRi valid m lho:> 
fi.xoo s<.:<ver: 

Fl \.okeii~iing and ccn-ipressing the prin> .. 'ltV 
r~O;JfCG~ af~cl 

{li) 1r.M&mitlim;; tMs primsry >%OtiW3 to !he 
mohih:> cile:-tt: 

.ii this p~lln:.:iry rm;nl:rCtl ls prnsertt and staie <~l th;s 
fo:iid serve; . 

(i} rntri evi ng the primary rnsf.:>iJfCG lmm ari o;i · 
q:;r~ host 
(~t) (~~c~-tfr)"J !he prkna:y ~~siJurce ;s.1 lhE~ f:x-e-:.i 
Sl'lf¥€.~·: 

{i::/ 1ok~niiing and w:·npr&·s:ng the primary 
rnwur<:,(l .: ar.o 
(ht~ tf«ns~nttting the pdrnary r~soufc~ io the 
~11C·bf~e ciient, 

{i} ,·str<<::Ying !he primary rewur<:,~ from a ori:gip 
M:tmt: 
(ii) c.a;:;hlf'lt) the pri!'l~WY rasNm~e al lhe fooo 
S~f.~y,~·; 

(fo) ttiktmlilng m~l co:1'lf~t~>ssh<g ttlil pdm.:ii)' 
f esoua.:e:~ and 
{W) ·t~~n5rnftt~n@ t:·~e prirrtaty r~ourc~ {o ihe 
m®ile Ci~ert!. 

pfe·fotchl~) clsper..tJsnt resotirces :!or the p:·i · 
rmiry rnsoi.ffw; ;.'lnd 
cacrikig this disp~indent r~:>iOBrc;~;~; fo:· thi3 p,'.) -
nmry rnsowm at ttm !t~oo sE!rv;ir 
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(8(6.iN-) 
' ~ ~ 102 

,·-·~----'-'-·~-, 
-+i RECf!VE HHP Rt®t:sl 

11fl'TP RE.QU[SVi::Rowsrn} 

HHP RESPONSE 
· owsrn 

srnn HHP RESi-<1(iNsf:''"' 
\-..,.UJ8 

F IG~3 
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HHP RESPONSE 
"BROWSER 

Sf,NO HHP RESPONSE 
\_1?6 

F IG.4 
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(BEG!~) 
! ...-114 

RfCHVE REQUEST 
mow curnr 

F IG~5 
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CHECK CACHE 
fOR RESOURCE 

I YES 

F IG~7 

YES 
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{19) " 

1111111111111 !!111111111111111111111111111 il!ll llll 11111111111111111 

t11} EP 0 875 823 A2 

EUROPEAN PATENT APPUCATmN 

(4:3) Date t"i plibl!t.aliO<l: 

(84) 

04, ff. 'l S!m BuUelln 19Wi4i\ 

De:>.fg:"!at&::i Conlrnclin:g Stale-$: 
AT BECH OE DK ES fl FR GS GR !E!T U Lll MC 
NL. PT SE 
De$:tgrt.~~ed E).ie:n~on $:tate~·
.M. t:r tV MK 00 S! 

(30) :::-rio:lty: 24.04, H.W1 US 84246-0 

(li) 

{72) ;,wenttits: 
• Warig, Lan,;tmng 

Fort Cowns, co soon> (llSJ 
' Cetms, <.~hat~:s: w, ,!r, 

{74) 

Fcirt comns, Ct1 $l~"i::tfl (!JS} 

Sc!m~, Frlti, D!plAn~. 
S~hc~1~ & ~~ittin-rermMn 
Pa~1nrow#lm1> 

~1$t!°;3Ch 11 OS 61 

h''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''h''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(57} Mst:1'.'Xis si:'ld sln:<::tuN~ for storing log rnee · 
Bages {400-~ iO~ ~~no~9i4) k: a to~-:$3n:ioo~ ~nt~fnatjo:1:~J 
for:1:&l .::ir.'li fur prn;>;~ntil'lg \vfa:wi:'lg. prinlin~. s!c) U.JtlG· 
::;os. &.liJ·{~.08} !he toker:lzed log msssage 1r. a k:·rn!ly 
i:Mlene<..~ native 1ang1.i::<gs. LC{! :11~ag% !rem a c·:::in-:· 
p\lllflg S}°Stsm (~':04} t.<f appii<:atiori (~!tl2/ are storoo ir. a" 
~ntBrr:at~onat tt:«Bn~:tOO farrnat (~?OG<::{ i O} ~~,h~ch rein..~lns 
cormtm1t r~:Q1~rc%~~; o! lh<: pa>\ic;(;!<u n>.~tian in which lh<: 
~~.y~:;:~rn or 2sppt:cation 1~~ ~~<::-r;;n~. 1he t(~k€~n!l~~d k~n:R~~ 
~t~'hxier~ a rrlessa:ge to f~e~d whtGh k.:ien~fi~~ i:l. k~ni:::;u~ 

n1e."S:S~g~ ~trj ;nck.:des p~rarn~t~fG vaJ;,J~ Y--t:ticn ar~ ~,(-: 

'"''place v;i:·ia!:lls PNP•'..li:s. il arw, ·'..ll the kie:1@ect n1~:
:o.age. A pt;.;ra!iW oi !oc.,,..11<~$\i rn~:s:age cstalo11 fii«~ f302, 
304) ;::~re ava~lat·~~' to H'1rl~\~~ « k:'{:~~i:i~ed ria.thN~ l~n· 

g<mge :sMr:g whid-1 wn-<~lf}.:'.):fKlt< io <lilCh !:o~;sdz<:d m<:~· 
~;nge. Tha m•~•;;:,agl3 !D fii3;d •«?:Yes as ~m ind<;:< m th~ 
i<X:aiized rnmlog fil<:>E. A '>'~<~we:· progm111 (gOO) !he:·: 
r etriwt:s a bca!iioo !exf is!r~qg ml3ssagt: fn,'m <i •<alm;te<J 
'"~'"'$ge l'$ialog me (3<)2, 3<)4) replacing any va:iabia 
p<ir!ions id~ntilled tt"i~eln wiih p«rameter :,<aki~ -MlP· 
ph~1 in iMs toksr:ize:d messeg;i, The lo:-m¢}l~i, locai· 
izoo rmtiv;;i lang~:ag<:> m~sage is men preseflloo \s.Q, 
dispk'l.yoo. pril1too, slr. 30~.l} k.· ins rsq:.<est:ng user in 
their prnfomid kit::ai rni!ive language Thi3 prnsm! i:wsn·· 
ti~Jn th~~ret~y enab~~:s lJse::s ha\ .. ~ng a fk~s~ prBien~:tJ ~BJ:·· 
g~~-=~ge {e,g .. 1{XJ--: 04} tv rt~:.~t..w er <:~m·er~"~s:~ proc~~~~ 
il"l<J\'.:ie<:l messages generaled by a sysl<-'m or <~opiit~!it>:1 
op-e~'abfe in an en~·fronrn.$n.1 ha~;:1g a ~x~-:end pre~~ffed 
language {e.g .. i10·i1'H. The i:m:t:;.;erit i:t.·anfain als<:) 
~lmpli!'iss pars:11}1 problems relating to automated anai· 
\'Sis ::<fi:d pc-$t-procassing of ioggoo messages The 
tol<snized internatio:1al ronr.at cf the preser-,1 iw(mhon 

ren-;a;.ns con~i.arit {~~.ard~e~s of ~he ~·t)~err$d ~oca: Jan~ 
Q.~.~~9·$ ot 1h$ sy-s~~t~1 or ~->},~ic~Uo~1 Whlch ~~1~rat~ t:~~ 
ff1!3S.'S.."Q~. 

'" -... ..................... ~~~ ............ .. 
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Th~ pr~s~r~t fr~v~~nttor:i re~at$ to oor~'l}.":·Ut~ng sy~terns and ~'1pfo~~at:on -..~·f'1i·cic g~<et·ate log ·rn~s and ir1 pai .. t:o.1~ar to 
rnelhc<:!s a!Xi S!J•tcti.;ni;s fot ge11erntir:g a N>amsMi-ized .. l0l<{l:1fa:ed !oi;i !de !o wss rnulti·nati(i:1al lar:g,iage ti<:im>lalion 
prc~sn'$ in ~nuhi·natianaj rorn~-tJ:f~n2 er::.iiro~r.1er.its . 

. ::l.pp!i<::a!ion of comp;.:th;g S}•sl:z.n-:s is growing rapictly anct <nlSffi«.Mnaliy. A sl!;g!s conwu!ing system or i\cyilcalion. 
lor o::<'<:am:pl.~, may ;1;.)'•V i1soo to cot1t.ern itselt with con1:11un;c.aling t<:• ws"''"' ,,, a pi,~·i:!li!y <;il lenQ1-iagss. Or. ii.>~ *ian:p;.:;., 

~5 ~«rg~ rH~~i(VOrk$. of <.:.Off!p~;t:ng sys~srn$ and as~.1.)et:a:t~d d~strlb~.:!ed appi:<:.att..'1MS a.:-~ (:ornn1or;Jy <l~by.sd ints:nation.~Hy. 
M1Jlti-·nali::::nel corpc,rste or other <i11tille>: mey therefom r~:.fo·s iptonn::itiori ge11srnt~i in or:e h.x'\::ils of the dist,:i!xite<i 
compJti'1g e.··w~ro.'lr.~r:t «sir:g a fi»~t t\"liivs laflguage (e.g"' English). tc, be t=ndersiJA'R"l by .ar.othm <is\l: in :i. second 
;~>m~;~ t.~sfr:.g ~~ secornJ n:a1n.~~ ~nQ~k~gH {e.~ .. Fren~;h) 

(}ne: ccK-n~ror1 {:{~f~">pu't~ng HppJ;~~t~o:1 'h1ltcf1 ~:x~.:n~pHfi~~s ~.~u~::h a mt~ffr.~it]QW~t n:quin:ttl~3nt is fh~~ gt:nt:vatfnn ;~nd ~-e .... <¥·,. 

2<-~ ;ng c~f kS9 in~onnalion \~~itlin fo.~ch ):)On1=~u~!fv~ S)"'Eterns and ~~pfo:;afo:Jns. !1 h~ corrunon fu:- ~?.'(an-~i~~ th.a? ~rl operat~r~g s~s., 
tern mainlah::;, a ;..-ariH)' ol !C{l mas lo anow a s~~s1ern nw·1age1 !o lrnc1>; certain adivilies. c<in!igwi:rti::ms, arict 
pe:iormance. !n ii!<.e manner, applica!lori µrogiam& oparntils ato;:i swch oµarallng i>yBlems may ma!n!Bin tt~air o·i\.~-i tog 
WBiS to enc&bls monito::in@ of ttial :sppfa:;i:\lion's q~era!iom;. Us.<:?-1-s of !11<:?.:se l0\,1 fiise ma;,. be ge~\l:<.<ph!c<iii)' et::paraloo anct 
iit1gui~t=c~ily diverse. For exar(iple. ;:;;_ipport engir1e<:% arn:l ·!s>:::hnioiai:s :;i-ay review st~l> !og lii{ls to cielerm!ne 1xMnli1C<! 

~s cau$.eS of cor~'.lU~t~\~3 prots:~rr.s re~~tOO. to lhe systenc Ol' ~pf:!tc.a,tion. h\1W&i~:~, a sp:~ci~H:st ·:s.u~~-::ort toc.hnk:~a.n {f~):~ ~):~n~, 
,;,le a reti~on.ai m lnterr:afor:a! ©:p0r1 in support ol .a particular sys!i:im or appiit.«tior:) mtiy spe<tk a i:lifl{ltllr.t r-iative lan · 
guag~3 than !he n:a1~~l£' ~angl~age in ~~lt:k:tc the log {H€:s a~~ gBne-:·a'.t~3'~:i 

.An urn:lesi:'HbiB :ml>;tio'1 lo this rmAll·ih\j,mi wmp1.it!r1g problem is tn sifnply a'jopt one !ti1\juag0 as a stam}<ird f 1i. g .. 
Efl>Jlir>h} :;ir1d br<:0 ,;~mm io rnantmll~' (m~mlliHy) !nmsi(<l!S !rnm lh~~ st<ffliia.i:d lantJtisig:i :n !heir pref·~med m!ili!l i<'mg<mgti. 

$0 For obv~ous reas~:Jns, tttis cpt~on :~ ~c-r~~f"acl:tcaL 
Tl1erntore, in " mtil!i-iingu,,,,i coq.)util1g environment, designers and ~·sndors or suer~ opernting systems a;'ld <ippli

cati<)!1 Pf-~:ams nee<i c<':r1ce:n memsei\'-&s wilh fe..:iiute.$ w11i<::.fl avt'1n1'.:ile the t"ansialion Qt messagss {inck:ding log 
messa.g<is) in to a foi;;ai r:ative fangliag~. This procsss is ais"'.\ rsi~YOO to h{l;·s1n as "iooali;:atio;)" Df tl>s syst{ln1 or :::re· 
grnnt 

.~~i One appr~icn to tocHkza:t:on is lo s~{~! a pre~er(ed loc~: {nat:ve) lanQt..\~q~ fu.f the Sy$1€n1 or pro~J{arr~ a! t':e tfrne 
lhe system is 1nmaHoo and cc~11igu1mL The pm{'11wn des1gne;-s 1he1ti!ore ct%ign their systems and "'>PPlicatiom such 
tool ri;essages 9snermoo ti'ls!'eby- are a<:laptS<.i to tM iooa! native lang«age at the tinN:,\ c,f inst::i!iatiofl. For a~ani>ie, a 
prc~r·a:'l: or $y~tern i:1SiaHed and confi.g~~tOO ~r: .Japan ~~l:; be conHgutOO NJ ger:erate rn~ss.age6 .{~.g., :-r:~ss.:=1.~~ ink~ 
mas) in Japans$$ wt:ils !he same pro.gram inS!lli!ed in Chh1<l w:ll l)e cM!igured to log messages in Gtiinase. ln s>.:ch sys-

<<> i.~·ims, !h'3rt' may e>:lEt ll ~~urnl!l~· <;it 1"\'l!:'fil'.:-<">ge c:c&lah:)E. Ol1Ei tt}r €><dl lm1gt$(ll3. f·!;..'l:v~'ilr, w•i~ swch li:inguagEi ls sEi!EiCled 
fot WHf!guratian (ioc..~HzaHt.'.:f1} o{ ~~ch :$}"S~en1, Leg Mes are ~her~mr·e ~";:i~her~ an:: v:ew·ect (:or oi"he:rw~e ~:ttfo~e-::!) ~n ti)e 
i0¢aily prs!effsci native iangua9::> of !he system \.'.'l'lich generaie\.i 1:M !c.g rne&%g~:>. Spe;.$~ic<i!ly, <1 s~"Sism (.)r a~lioa!ior1 
Q~t~~:\~;t~s .s log n-~~-s~g~ by k:t>!{:~ig t.~P ~ d~~ir~1 n~Q:S.~ge in the -S$t$ct00 k.~~at :c~tai~& : . .::strtg a rn~~ge ~~'li':iex \1'&k:$, 

Tile ;:;~;:;tern or ai::-p:1ca.tion mer, wril@ the lc~ m«Ssa11s !ounct ln tns catal09 ii1to the iO>;J ms. Me~s«tiss in the !og file am 
,_s ll~rnlore .,...-ril!e'1 in the ::x,a!l~' pu:lertoo riati~-e IHngt:&~J!> a:xl ~He v·l~wed or \.<thB1wise utillzi;:d in t!1at hx:<il iH119uags. 

Howsve,., ir systems in a d:~ttib>Aed oon'li)uting e1wi10nme:'1l sf:l'lsct diffut'$•1t ioc.allmd G<':i1figuraUons 01 tMe systen1 
Dr prog:·an\ oth~:r node~. fr: th~~ (j~~::iri:b::.:tt3'~j ~nv:~·c1nn~errt ~\,.~~H b<~ u~ab~~3 ~o "~~3~v th~~ ren-iote S)''Sterns' i·og mes. For ~).:~~rnpi.t), 
ml i~!:t~rtlpl by i3' t<St:f !O vi'IOiW ;::: iag M~: fmrr, <l t>y~;mm iocaliz0d k!f J;ipaM;>$ M a ~;ysttml ];x:;~lii0li fqr GhiB~~se wm !ik~:l~' 
n;~~~ua ~n g.a~i"lag~ ini~nnaticn bt~k:g Ojsp~ayoo. The· Japanese enccdfr~ o~ !og fflE~~~~t{~es doE~s not con-t?:S{:<i:3J~ t~~ tt:e Ch!.-

$(: n~E'2: v~e~v~:~ c..~µabrnty o~· tr~e i~.:ecal systern. 
A diff~ren! ~~sp-~i to pr{)Qr~n~ and Si&t~rn ~cc.a!~.:::~t~t-~·1 ha~ been to ut~Hi·~ a ~at\)e t:ha~acjer coo·e set (e.g,~ :sc~ 

:~)648 Unicode} ~1$~(.:l~i inc~t-:tie:s. chaf~cte-::s ~ot s-~"e:-a.~ fry~~~ :.an~$wa9es. E:.ach toc~d ~~Uj::Jt~g~~ is ~ncod~j a-s a swbsel <sf 
characters in si,ich an ex!en:loo character set A ioc.al viewer oi a remots!y gene:·ated log t~e tMs:efurn i)<t$ knowlooge 
of whi<:h ioc<i! iaflgw,ge the log message ..-.<as ;.,~·itt13n in" Th!s so:ution de-es not hel;:::, th{< !.!SN p~'furrn tts needed trnr:s· 

5i:i ia.llt.'n !xrt m~et sen"es mern!y to Melp tt:e !e>~ai <<set id{l:<tif)" !he tmnsiafon rnquin;)d fo: tt:s mess«ge. fo: eKampls, .a 
~..:sef o~ !3. ~J;~n~3~)~3· k~asz~::d sr--stetn vl~~~fr:g a bg rrm~:.sage n"{1~~r: :3 Chh~~se k:·c:a!fa:Hd By~s?Bn"l \\~~; :oc.ogn1~H d~it th€:· ~og 
n1~~E~Bg~~ i~t ~~r~~){~e<.i ffcrn ih~.3 Ch~nes-e ~a.~t~;~~l of ttH~ ~ntern<~~ion&!iy- t"*1t~nd~i chcu.:=3cter ~~~=;t ~Vfth .::3n appn:,t~r"i::3te \-rle\-'ier 
pnsgn:trr1 , ~he ;J~~p;xrc~~~~ t~~t~?l ni:sy v~E~w ~he r:err:o~ely gHnercu~~j log rnB~>~>age ln ru~ nath. .. ~~ JBnguage {e.·g .. Chin~~:~~} 
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rather than vi.w<'ing lhB remciB n1'2:ssags as ga:b&ge cf!aracters 011 ti'lB Japa:1we k;-ca!izoo system. Hc·wevet. this 
a,oprpaci: does f10!!)~1g to t"ansiatB th$ remotel~' ioggao m%Sage mio the prefe.:roo !p,:;aj :<&We iang«agB \e.g., ,J;apa· 
rm,>B). The usm· is stiii rt·qi;irnd l>) m&nu;i.Hy ln<ri<il<iti3 the <'Brnc•t!Sly !oggc.:j m'1ssag&. 

l ~ is dt~:ar frc~nc n~ at¥ .... 1v~ d~scu~ -sion tfm:: ! ! ~ err~afn~:$ a prat~{~:n-~ io pt~f n~t :ocB.l re...:~~~'>'° at r ernc~t~i r g~ntff <i too ~og rn~~E ... 
::.'i sages ~Yl a k)CaHy prefern ... ~j r:~,thte ~an9t~~ .. ge ~·egardl~$ of the ren~ot~!y prefened naUv·e }.anguage. 

The prBs&m irn1<inlicn wlv$& tha &~ve aM other prQb:;;i:r:~, ti'lBl'eOji advancing thi;< state cl the USl3i1.il arls. by pro· 
·i{i vi..~!nQ n:E::thOOs «r:d structure:& 1or g~r::erat~ng a~d v:~\~1ng iog n~~ssage:s w~h~ an l.n1~r·~~Hona~ ~O~$ni200 :og me:ssa-ge 

fom1;::.t TN:> id@1iz:o:~d fotm«t fa !acal!~' vl&NB<l t;y t!S& c! a vi<:iwBr pfogrmrdn !he ;::-:-;;cfo:-,-Bd local r:mr,,·s lmii;;~~age. !n par· 
~~u!:a)~ tak~nl~; .. ~j k:.g rt~lli3B~9&~ g~~~er:ah.~ti f:i at~~~~.rct~HlW~ :.-vf~h th~ pre~~n~ ~nv~~ttor~ ~ndude a HV.3B'S~~1~ !O ~(;;dt.::~ 31!0:1g 

wlll: p.aram~ler val<.•es and control 'iaiuss ~is~i lo atid vai1al?lo:l ink>rmatlon to tM messag:a l('.!.:intmoo l:ii th~ mallSa~e 
lD. Tho:l tokenized :Yi.:2~Qe so gensrnte<:l is wri*-n to th» syst$rn or app!icat:\)i"l iog fi1.:i. Ths :1~~'\QBS in '!h» !og ms 

'iii th<i:r.,for~ are i11!er:1ation.ai by nalJJrs i:1 lh<>l lh~y contain !itt!e or :~<> iniQrniatioi·, which is 1;nk1t1s to lh"' ;;p~jfi;:: !o.::a.! 
natt'ie !ang1)<1Q::3 R..<i!her. th~ "'ritft~ n~ewa;;i~ i:> ai~:::~ioo by tMs m"'ss«;'.JS ID ir. (~.(ii11l:linaiion with any s~~ioo r.-sran~e, 
ter vahJ~--s. 

Th0 cn$3~3.~3.i~gs JD '~~~hle ~·Bi'"..~~s «~· ~U't ~nd~3>: frito a. fr:scaJ rnt-s~ag~~ c::t~~k::i:g Hi~ E~3l;C!1 :l~~~.~~g~~ ~n tht~ !~~~~l n1e~sa..gB 
t:Hh~Jng filQ ~S -0f:~_:od00 in tf1(? k_;{;z~;ly p~~~~effed N<~frv~~ !HBQtlaQi3 .~)f tht_: 1(:(:,;:a; sy~~t~_}:n. V~~fh3h!e ~~}rtt<)n~.i c;f ~he n-m~<~~~g~3 ~3n:: 

~(.· Eff~amoo S(~ ~ff~ to k1:£:nttty {pnsHiona.Hy} \><"htch o~ tt1~~ pa.ran~etE~f \(ah.Je~ 01 th~~ lt~oggOO rt~HSS<~ge a.:-~ to bE~ :.~s~:d when v;~~'l" 
in·~ tM !~g<!d ma3ag!?:. />., vii?:'*"" pr~ram trt~·emre opamte:s on the lo-::.al ''W:>lem al which a wser w1'<:1'1>:m to vlew ma 
loggi?;rj ma~i!ge The mess!?.:ge viewer pragrn.m f::llr<eves a tOl<:>.lni~OO l;:,g m~Qe {e.g., i1·om a loca!ly or ,-en:ota!y gen
;zrMoo log Ela) anrj presenls ii to the us'Z! in lhe t-i;;<:ii'S lac.ally prn!emw ri-.-<.fots lar1g,mge. Firsl me n:it:-s...<:age !D of t!"m 
tol<anlzoo !og rtioosage :s v::..oo to toci<M and ralrieve a co:T~pomjing rti$$$age {a me$~9°" encodoo in lhe !\X$liy p:-<$-

,,,s !er.-oo ;1at:lie languag») h~ a S:'.ll~t<K1 m~~g;:, C..'\!alV>:;i N"'xt an~· \<ari<1.tM portions e:1c:::~iocl in the r"'t<'i&Gd ioc.al mss, 
saQ~ are repfa~ooj by· a t,{)tr&.&r,-0nd:ng ~~rarr~ef~· 'i«~ue suppHad fr: the taker:ile.i k~ rness..=lQ~ The cor~~BSt'XH1clsr~cQ af 
\~~::.d~{t~f~; and }:~uBrn~~{~3r \.r;::.kt€~s ~s pB3fo~:-at~y po~~tfonBJ so that p~;$Honal diff~$fenc-e an~)ng lc·ca{ tarl:tJt~a.g.t::~:. rna~~ be r~:p-
r0s<:i::t<3(l in lh<~ lc,t:<t! 111'2:&~(?8 cal<ikl$.ll>. Final!)'. th<3 tr:-!mnl~m~ ms:>miw, lil3f1&lated to lh0 s.si;,;;tB<l miilv;3 laflgt.m.g~ i~; 

pi~~s~3nt~~d t~> th~: 1~Jser (e.-g,, di~-:{slar·~~:J; pr~nte<.i C)i. Hh3ti a~~ d~3sirtK{ for 1:--10 ?A1::-ticu!.m· ~-i~M'er p~ug~Brn). 
Jo Th~ pre-s-e:~nt inventiGn tr~ereft>H~ sc:h ... ~~s pn)f~~?tns (~i pd~)r appfo.~che& by \\'ritktg {gentfft~i~ng) leg :r~essag~~s and 

storing ti'1em l~1 an inlernalk:na! fo;'!'11':1!. Eat~1 U$N wishing to v:ew (or othei,.,~se lilili.::e) the in!emmionat tci~:anizo:ld !;:ig 
t11oo:s~,g~--s n1ay Qo so with a '{i:~-e:· prog~arn ts~ng a ~ocai~x~"'d natj"~ ~ar~gua9e cn~~~~~·e ~tak19 ~Qr the tra.rss:ation p~uc~ 
e.ss. for axM'f)la, a tck'='t~i~<K1 :og mess..'lge f;la ::Nneratoo by a &istem or appl;tat1on !Oca!k&l for GM;no:lss fa::gwa9e 
op-e:-{~ii~:)~l fftRy t;·e ~·:e~~i (Oi ath~r~ise ~Ji3llx~'rl} or: anot~~t~r ~~y~M:H1 lt"i~aifaE~d for oth~r ihB:n Chinet~ 10t'.3l tan:g~:.:a.gt~ 

s.o oi:i,~11:\ti(l:'l (<:>-g" Engli~>h. Japa:-io:lse. etc.). For e,~ampl;:,, a Japanmie supP-Ort engineer ffl<W lher®y ra11it.w in Japanes.,,. 
a log We ga,~~en>ted by a cuslo:11izrs sy>.tsm r.Jr app!ic.ai!on :oc;.'\!it~i ior Fren.::M ia1xi,iage ,:;peratior:. 

Standard C programm!r;g languag~ library fuix:!ions such as t:arop-en(). cattlose(}, c.1tgets\).. &rid c«tgetms~iO 
am <2',>:M<f.4&ry of wei! kr:zy,.,,·n API lti'1>'.:llons ¥'i'1ict1 may he ll$S!til in imp!&merffir:g a viewer pr~irnm in acco»d&nos with 
the meihe<ls of llw pre::..ari! in-.-entiM, A :ocali.:::oo m%sage t.'<'llalag may bo:l acces:>ea tl~' Sto~i1 ,'\P! !unctions to rntrifu'e 

.. ~~ Ule !£:fft}~{ate usE~ ~,o dtsp:,sy {or <~thBr~~lse pn~sent to .c~ U'SiffJ a to:ken~~-00 rf1BSEage i:1 the preferH~ Joca.: :ang:~J:$.ge ;;~n·j 
st:r·l;s. Tt:e Clltl?Jog 1en1pl~t':l entri~i> n"-"IY, fvr mampie, ci:..,n1pri"'" C lanQu,.:ig<:i Sl)tirltt() formllt $tr!rn;is ti%d i-l'.t' ih<:> ¥i<:>we> 
p~(~~-er~n< to forn~~t any s~:pp!~ed paxan-teter~ and to ger-~er%te an o~~·~~i :strklg iron1 the ·~,:;in'&.~t (c~~~iog ter(~~ahz e-ntry) . 

.a_,1 ao:iditicnal b"'nsfa rw.:cietl by !h~ pr13e1.ml »we:~uon •<-mat 1.h"' 10keni200 :,:ig msesa.g.,, f<.";m1at m~' b<~ nll."ll·e $.asiiy 
~<irs~i by :.x.imputa» p.n:m1a:1>s w1sh1ri:;;i to analrZ'=' N ott":$cwiss procs:ss tMe lV>:;ig<::d inJonrialiori. Au!omat$i pars;11Q of 

-ss· logge>:l infonn;:<.tk\n in .,.CCO!\i~ince with prior l~hf1k)l>iiii 1~;ql1lrB<l ·thB ;::<lf!o>ing pnx;iram to bs aw;~r$ of i.ingi.;lstlc &${)sr.:1s 
ol the io;J ms (i.$ .• the lanzy,,1a.g$ ihe ~0>2 file was g1iner~1loo l::), : .. ocating th$ positior; oi a i:x1rtk.:~•!a:- pai'M1eter val~:e l;: 
a m*ll>ags bggc<l in a.::wrdanc>i wl!h ptll)r ttir.:hrii1w~::,; r~:qlii1<:td th<:i p<l!::S'1f 1P !:.m awani (){ !hB langv.:~gti in which th~ 
cn~$:tgl:: \.\)~& 9{~f!:Brndt.:d du£> fn ~>~~ntEff:l~: ~tn..:ci1fft_:, ~~c·C·H~~h~.r}:. a:"ld (~haHlcter ~~~t diffH~~xKei~ ;;u-rl'ong ~;~~}~-a~ h~n~ 
g~~ages. Token~oo- k~ rneB.sag::~~( ln act:~GBjanci~ w~ih ~he presEff~ lnven~k~n rnay b~~ ~~f~~?;(j :ndt:pendHn~ {~{ tr~t~ ~oca: 

;;11 nlltive !&niji..:age cf !!le con~liting syslem. Tha message !lseli' m~j a%::.."<?iah~d patarneler ~·a!!Jes a;e "'"si:y k<>:.'<>lai in 
the lok:etii.:::ed h;,'l mas.<.>al:)e ;~":fdle:.s:.s of UH loc".! native l"ngu<l(Je 01 lhe genei·atinQ oorr:p;.:te:· :>ystent The tOkenitea 
n1eis.sfag~ fuff~~at :.,,)f the pres~ni ::rws.~~tk:i.n is. cor:·stant rw-Jan:.H~--ss of the pr:tifS?--F~·ad to:;a_j lan~1~a9e ;J~ U1~ con1pt.:te~ on 
wf'i1ci"1 !he i:-isssage was :;;;eneral<K1 and rngaitilsss o! the prefurred !oc.al i;:i:~uage o! the $)"S-t'iiim on which l11e pan;ing 
~s p~fforrns-:~:t 

s.o Ati::iitio:1a! w::i\"3nt&Q!lS cl the lmenlicn will be s&l fufth lr: pari in ti'JS <lesc:~.,i;m which follows. ;:<;r:-d in p&tt -.~~il be 
otwiarn; lram !he d13scription. Of m'~l'· bB l;3;3nm;:l ti)' prac:Uc:e oi tho::; i:wBnilo:<. The <ldVRflt<igi~s a! !hB lnv,,;nfon may bii 
t·~tti:zed an~j atfa~in0\.i b~t n1eBJt~~ c?f in~ln~·nH3rttaM!t~~~ an.:j cornbinBtk~r~$ p-.:~~1k~t~fauiy po:rit~~d out ~r~ the append€Ki {~~<~i:n"l'S, 
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FiG. 1 is a: bk~~~~~ d:~igraffl of a distr~t\i~~"rl C{)ff:put~ng ·envfr~3rn~ent ~n ~~.,i~th th~ rl1e·1h°'i& and st:·w:c.t; .. :n~s of the 
~i:f·~:s~nt 1nY~~ntlon rnay be ad:-.•anta.g~~Jt:sly appH~d: 

t FiG. 2 irs a b{oc~~ d~~lQra;n of e, con~t;ting process fJf.-~~rahie in ~~(;c~fdanc~ wfU11he pre$ent in~--enfr:::n to ger:~ra~e t~ 
tokenh~ed rt~~~ge ~og rn~~ 

FKJ Sis a bioek ct1a;JPl\m <::rt a cc'n~1_tting process apsr""!..lie in a:xorctai1cs with tr~<:>. pr<?::::.er;t irn1<:>.ntioi1 lo r<?:tr;m.'€l 
!ok~:1ized !og messagss .and to pres<:>.nt ths messegs in :ocalized fcnr:<at 
FIG. 4 is a Hc"'ichart dsscribing ths ,~ra!lon of a m::!hod of lh!3 prew:it frwsntiQr, to g13neia!"1 a,r;d &tora a tokefli;'.ed 

~v ~OQ :'fi:e-SSaQQ «~·shown in FKi 2~ 
FK~. 5 is~~ ·n~)~ .. --.;~hart d~3scr:b~r:~ the ~~t:tBtion of a rneu~oo rJf the prt~6r.t .~nvr::ntk~M to retrts~"8 a pre;t:O\.~~i~i g~n~rated 
ioke:ilzl~ k.rg rrmt;t~ge ~tr:d p:·~-s~nt tt:e nws:2R~~l2- fn k~ca.t~:t~i ·f.-...~nn ~s s~l-:JWn ~r: FlG .. S; 
F!G. 6 is a l!owcha:'t ctesc:ining me opstallon oi lh<i pa1ameler swb;;;tJMion i-xocsssing p.:inorme-::J M a ;;;;ep in !he 
msth<xl o! FIG. 5: 

~5 FK1. 7 k1 a gr.._~phic.a:. pr~~nta.tion o{ ... ~«p....~n~e t~~1 of Q~~m1Pf...:;:q.> e:mr:-as i~: a .J~p.ar:.sss n<oos~g$ ~.at«k.g~ 
FK:t B ;~ a graphit_::i! f>r<:>.:::.::>.l~tafon oi ,!apai~<'lss te:s.i oi ::m 9:<'.f.l>nl)l&t'y prsssnlatkm ot a tokMi:t"-'.i r,:ig i-ro;:>s;;;:ge fit<'> 
pressnl<:>.d ir.< ae:,"Crd~mrn \'\lilh lM::> ;3->;;>n1;:%iry cala!OQ sntdes of flG. 7; arRi 
FJG. ~1 ~s:c ~~ fk:~~ ... ~~~~hart d~sc::ibi:ng t~{} ~>J..~H~ijon~ of a n:~t:1hod ni th~~ present fr~v~mtian 10 gt:n~~r&t~~ a to~~a:ni~~~l ~"TIE~·· 
;s;sg<: ur>ing teITlplMes ~n a c1inMirn! r1ms;s1~w= c<il;ilng. 

Wfol<Z ihe hwe,,rtion is suscsplibl13 to ¥<:>.iio:.i~ 1I\<,"<lific:a!ions am.~ attsm&iiv>:> ~mm~, <112.pi:::'cifa; >:>MLxi<:liment lher'Zcl ha~ 
W$n Shown Py' way ot ii>t'&ff1f)i,z. i:< lh$ cltawinQS ai>cl '-'>~ll hersin be dSSCrit:JOO ii1 dilt::Jii ll ;>:hO:JkJ t:~ ;J:«.i$!ii>l0\Xt hOW<Z\.'e!« 

~s !Ml •t •S no! inte!'Rioo tc, i1mit !h::.< i!:ve-rrtior, to l)'ls parliou!ar k>:m d;~"'1~~i. but on ti"le cont•<:~~\ !he inve:1Nm is ll'..l cover 
al! n'l-..1ci~icatio11is, il>:wivB.la--its, a11d afte,-11atl>ies fu:ilirig within ttm spid! mio swpa of 1he iti'-'::>ntio11 as d"1fhe...i bi !he 
Bp;:mrn)ed d«ims. 

f!G. 1 i:s a b!0<..i<, diag;:am oi an '~>'.'?:l<Vi:&ry rm.l!Hing@J ci!stribo.:ted corript<l:ing environment in whictl the methods 
aM sln.;~.i!,tres oflhe pr<:>.:se::t it1vei1!ion may oo ad\lantagOO<J:sly app!i~<t S~'$tem:s 100. 102, <>JXJ 1C•il a"'3 interwnnecled 
vi<i local en~a r:st\.<lurk ( lJ,NJ 100. TMss'.lo l.>yst~ms may r%lrsssnl, ror sxample, a s1nghz. workgro,ip or location of a mt>iii
Urtgl~l ~):)n1+k~Hng ent$rpdse:. The~t~ S><'.$1e:fftS ·10:0~ 104 -S~1fu;s a nrst ~OCB.1 r~a!ht~ 1~lBQl:ag~~ (e.g, .. E:ng1:sh). A s~~CfWd \~'Drk· 

.~~i ~raup of ~i~-sten~s 1iO~·11..t an~ interconr1~cted ...... ~a LAN 116 and ~h&n:: a secund ioca~ r~ahve language. {e.~~" Japa~~E.-~i$}. 
Still a ti)irct worl<gr~p o! :::.~-:sterns, 120- 12'1·. are inte1wrmectetl via LAN 1W ai~~i si1are a !hird native langu.;i,ge (e.g., 
C:1i::esil} P<ll sys1~1:s &t'.lo i11lerconr:ectoo via wide a:~a nstv.ork (WAN) 130. 

S~«stan:$ ifl 1*\C!'i wo:kgri:mp am tw~caH1· cor:figwred to apsrnte in their re&i:;<tloli'lS locai ti<itiYe l'l!lgliag~ A$ noted 
above witri retpilC! to prior lecMiqwes, pticr logging melhads loggoo itlfo;maHcm in !M roc:a!i)" c-0n!~~tirOO rm!i>'<l ian-

.:::t.: ~uag~ .. h~)~~·~\rB:~ h n~ay b~* der~fa~e ~-o:· a us~r { f:~.g.~ support <:~nginem-, ana!ys:t. or rr~anag~~(~ ~o \•+ew on btslt"1~~t ~o-:::aJ sy~~., 
ten1 a Jcg me ~)enerat~d fn; .. "l:n~ anothe:t systern. lrt accordance ·~'>~lt~~ pr~af te:chn~qt:es, so ~ong as- ~he ~·'fO sys3eff~$ (ti)e 
v~~wii'<Q :systen~ ~nd th~ log g:ene~afa~Q $):-Ste~n) an~ tot~Hgur~i tot tl1e &.1rne ~ocs{ n:aUve k::.ngt..~age. there .~r~ ~~~,.,~ H any 
pr&i:<'lrt'<'> ::.<i:<::Nmier:;:;ci S!;;:;M<Hd ti!~ si·wir'g or >W~~z,~king tec<'lniq<.ies <ii"<:l ll-S"-'.i tl'..l rstriev~ a !oQ We ll'om ariother sy:s, 
tern ar".1 tM lo-;i M<:'! !:::. sin-,pl~« viewed on the ussrs '>t'i>t<:'!m m the ;;;ams !angcia;:Je )n whd-i it was gensrntsd. Hows;,,sr. a:::. 

·<S r:ot~"'"i Hbove. ·~iher~ ;n .accor(~anc~: w~th p~ior te::~hniq;.~e~ the k)Q f:.~e ;~; gen~~·a.~~·d in ~~ ~liffer~3r.t nativ-e laflQt:.ag~ tfmn tMat 
of the v~e\>~~ng system:. uns~~t%d: r~S.li~t:s rn..~y b~ ®ta~nsd. 

tr! ~u~~ord~~nc~ v~Hh 1hH :n~iMt>::iB 6.nd· s~n.K~tl~f$3~~ oi th~3 pr~;t3nt k~v~ntk:~n~ ~l tc«enf~t:.d k~g {~le g.~3ne:r(:~1~3d by ~n)~ S)i~·· 
tt?f~~ lr.: tf~f: ~::~lt0fp~~se cnay b<~ vl®~~~~i irl Hny SB~!,~Cied !·an9uag~: (lm::Jm:Hng the k:x:;a: nati"..<~:: ~cu1gua~lt? Df an~{ ~~)-Str:tt1 i:c1 ih~~ 
imlmpris~?), Fm £>:aq:1!!;, <> :oke:ni .. rnd bg filegen~im!0d on an English >:ors'igm0d ~;-stmn 100 rn<iy be vla'k'L.>s:i ln English 

$(: by a 'l~e"Ne-r progr-arn on any ~f sy-&tt;n~ts. i oc .. i 04. ~n Japanese by a v~e-wer p~u-gr".ru-:·~ t.~'"l any· o~ systert'5 1 i:O~··l i ~-} or ~n 
Chines.~ by a ~*~~et ~xoQr.an-) on any cf syst~n:·s 120·· 124, Th~e tak~n~~~1 ~<>g rn~~~1e k}rrnat t:ii he ~·res~nt ~fWenti~"'~m is 
ther~k)t e a:~o :·~fen~~d to hes ain a:s. t~nr.::t.~age :nd~~':-K!Jo'.~<t Th~~ ir&n~a.t!fl.11 o~( t~i9 ~<.1k~n~:ted {1angtiag:-Z in·dt'Per~:h?:nt) ;or .. 
mat to .,, :o-:;a! native hmgwage b;{ a viewer program genetat::s a local fiilti\'S languaQ<?: or language d<'lperX!e11t presm1-
!atio«1 o! ihe tol<sniz:S<! !c.g messag:;:;s. 

s5 FtG. ~~ is a b~oc~~ o:agra~n of ~ sts.i~m 200 in ~~h:,~h an .~ppfo:at~on pror.:Bss 20~~ \~rit~ a tokeMfa~e..i a~-p!ication k~g 
rn~3 208 on a ~;tvrag€· d{~~CB ~~Ot~. ~n ~~ck~tion, a sy'Sti3B1 pH}C0SS 204 write~ a sy!;tern tok.~:"'!tz:OO :~ng t~!e 210 on storagB 
d~:3;r-~c~:3 206. ()ne ~~kW~i ~fl !he art wm rE.'CC.~ll~~~:3 th;:H the t~~?hn~:~uEm of gent=~:B.t:r~g kPJ nles r{t<~Y be pt~~fonneti b)' <~pk:,. 
n.~~itt of p:·(s-:.~~m;e-s withi::1 a sy';3tern. Ea~~h pBA;~$S rnHy ~e:"'!~:~Bte one o~· rr~~:i::~ ~~uch tc~k€ff~~zHd Jog fi!i:?s ~1h€~t b:;~ diri~;~ 
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op~rali0:1s to writ~ ioi-:i>n!zoo lt:<S.l rm:s...<:.a~~ to a log !iie at via r.en!rnii:zoo ssrvicas p:ovidoo within .a S)''Stsm emiron
ment .A pk1rai.w ot :o~ ti:as may b<: t.rse<i lo ct1sti1~guis!'1 cei-!ain cl<i$$SS ot lo~ 1nws..::i~as sue:'l as S)'S~smia.op:ic&t:tm. 
mrt;m/lni\:lm1atKir:lwmni1-ig, r:tc. !n th•> ;ll!.~:·R'lti\iil, 2 Hifr;Jl>l, rnntraiiiBtl, !ng ~mNiC:;) rn«y gr:nernt!i 2 Si::glr: !t;g fi!~: 

~~-ther~tn th~ ~og 0:1trf~$ i~~<:h.Kk t-::tk;snized k:ft);-r~1ation re·p:teset;~ng the c~~t~ .nr °t)"p~-s oi :og message. 

::.'i FKl ;3 ~e a t:toc~ d!agrarn cf~' S}'$16:Bl 300 tJS~ to ·de~~» fai3'i,) n~fern~d k> heiek~ a~ pre~·~nn a previ\',)~Js~y ger~eratOO 
to~en~:$~ ~ tH~. t-\ ,ll~1f..l$f' fJtocess ::n Sy"$teffi :300 r>.¥;:e;v>~~ a Pt·~~io~~s~y g9n~rat00 ~'~ iHe korn :st-crag~ devic~ 206 { ~. 9, ~ 
il;~¥Jrtcat:on t~ernl&i iog me ~))$ or sy~tem loi>.-e11:ze:.i il29 me 2 l ti). A11sn-i<i!i'ls!r. a tol<en:<'.et.i l~ tile may be relriiwoo 
fro:1: a remote ;syis.tern via LAN 30:!·. The vie>wir pn;igrem is ctm!l!J1.i<Sd to vlew tok~ml~ed log !il!3!$. in a seiec:ts.:i !oca! 
n<itlve !saniJ~i<igs. A pjuralitf ol ioc<a!;zoo m~s.sags c..»!alO),'JS. ~~04 a"S <Mlli~ble to ths sys!Brn 3nG or: storage moo!vn: sn;~ 

',) ( <S g ., on~ for each f::-OSSitlis b~al native !<inguage). As abova. tMs soi..i,.ce oi the m~sage c..::i!alog files fn,::iy bB at':~' ioc<i! 
storB~J~ dt~ice nr fl~:n~ote~~' {{tf~~ched s·IDrage vla ~~:BJl k.m)\.~~n net~x:~~k cortr:s~~flons aod prat-::x:oh;. Ths vi~'"Je.r· p::·oc~3$S in 
sys!~n130{~ ihen tn~rm~att~ ~nd trar:Bfonr:s th~ f~t»)t!B.ge indet:mn:Jerst k.<t t1'{a~ ot t~~a ~·~Jken:ze<l k~.g n~ee.s-ag~:s inio l~1t~ 
1i~i me:ss.ages. Jor pteser:iallci: lo (v:s~"~"'g ny) t!'le 1..::se:. 'fMe wesentet1on ol :sucn !ooali.<:w log n··~'lg% m~· te by 
;:h~lay on a coMputer SCf<Se•\ prinfo1~, i;;e•wrat<X'i s:p~":<:·h. or othsr weli ki~owi1 user iNeriace technoti<•es. 

FlG 4 ~~; ~l f~C~lchart dt~S·~~ .. ibing ths~ op~5ratk.~rt of mt~thods uj th~: pres~n~ ir:v~~nfo:~·n in: ·9Hn<3f«t~3 token~zf.<:i k:g rn~~>
~_:ag~s 31 H tok.£niz~"Xi ~{;9 rn·~3. 11-:t~ ~n~th~>:l ()t FfG 4 ~s c:p~n~t:4e ~n ~3 systerr: $~s~~h as &fK:wr~ fn F~O. 2 h) g~_:r::Brait_:. ~~)}\Bn~ 

;w i:?e<.i tog liles <.)ne l>ki!t>?>:::i in it1e art wiit m.·,o,~ni:?e lhB.t tM nH~tlmd t)f f!G. 4 is op~:nmle ;~t m;:i.ny l<:we!:> incl«ding 
appncat:on progri:tms as :neH as o;:ier,Ming syslen1 ~'<!ocessss. Sirnii<i!i)i, it wiii tie rsoogniiBI:! that t!'le me·moo of F!G. 4 
~s cpan~b'te ta store tt~e g~ne~a~~i (f':essa~es ~n ~t :og fi~~ as ~-;.~el: ~s c.~her stct'ag~ dev~c.es sm~ fonr~ats. Pwrtl..-~et ~he gen .. 
sr:.s:tOO rne-;$sage& rnay o~ t:-an:sfe:·roo: via n~he..<otks ta a t~:-K.~te p~oce$S rot c0i1~.:.n·r"~nt ~ .. j~~vtng ~n ·{he PH::lenro iocal 
•1:il!iw~ !a1<gt.i:ilQe of the ren<ote tits. !n tik;s mMner; ti1s meti1od <..)l F!Ci ,t may se:X'! me Jo,\M:zoo mes:sagss !o CG<'.<1mu-

~;:s n~~-.a1~on rn~j~~ for tra~11~~;on tt"> oth~r prt)C~SS.'3S t('H'furtner f(f~H~~puiation~ str.n~ge. or \~j~~~1lng. v~isH known ~n1~:·pr(:i.C .. 
ess comrnvnicat~or:: bei¥•ie~:c1 pfo-:::~$$)3~ r..perat~e on the same (:(~rnpMter (~f on dt&~nct cox-p~;t~rs rna~' 00 a.ar.i~i~d tot 

s.i.K:r; nmss;3.g~: cmnmunicafons. 
E!H:r.errt 4{J0 af F!G 4 ~s. fln>t open~h!e ta generat~3' a Me-.mjer port~on ot ths iok~:ifa:~-i i~;J ~n~$~~g~:: {a~&o t~3:fern~:{ -to 

~·WfB~n ):"tS a t(~<.Bn head~3)}. A$ di:scl~Si:{J bel~v. ~he h~~ader ~K~rtkln k:dudes ~- ~itH~~~:age U) fi~ti which ki~:nUfl~~; the· p~tr"' 
J~ tiwiat messag~! bemg g;~neml~i in a i~tnt.ii.lag~> ini:jepHl>'.:lerrt manner. Tt1'$ l1:;'<><><1ge !D 1iei;:i is µrelernti!:t '~ s.trnctutt.<d 

Hekl inck;ding a nwmbei' ot :suticcff~ •• 'Qi·1ents. to idsnm~, a p.m\lcula!" c-ataJog, a par!icwiar wtset wi1t<in ths c.a!afog, and a 
parlicular messags wilf:in the a•bset. Such nisian:.ruca! det1nrtion al a message :o ai!ows i:ripro,...,,::l !!ex:ti>:ity· in the 
maintenan1;.;, ol th::> rnes.s.ege C..'llaiog:s. OtnM l!e!;::s n1ay ti;;, ii)<)!t.,'<let.i i•'l !!1.;, he~ier poi·tkin as d1sol>Seoo tie!ow lo i:rnm~~t 
oihe::~:· pars~ng a~~d c~nalys~s .-.:-:t tf1e ~n~=%~a~J~~s ~n th~ rn~$Sage tog 

:;..-; Som·~ messaoe:s am static in nature ~tiiie o!har<- a!e d~namic in lha! th~ rriss~~ioe nss~:t:> lobs cu:>iomized to indi-
cate a specjiic \<~Jt.H:: or state. Si}Ch dynarn:c ~---n~s.....~ges a.:·~ erlcode::i ~"illh ):~t·iab~e oodiori$ to be r~p~.aced hy- part:ct~i&:t 
;:u!ues wher: vi&<.'i<B.i b11 a user For example. a sta!,,,s mws..::ige may lm:lK:.ate !ha ::;,;rrent utHiaton !eve! of a r·esource. 
TMe tc,ker:b!oo message !:hernlors includes the pres:en! vak<e of !ha :asoui-cB ali!iz<ltiol'1 Sl1Ch vsli.:as sr~ t~feft~d lo 
t<ersin as pafarnslt:t values ot toksn wilues . 

.. ~~ Elert:~nt 4(~2 i& :~e~t opefat~e to ):j.et~~nr~:nf~ l~· .any pafBff~~1~!t vak~t~ {10~~t~-n val:. .. ~s ~:·e r~~;..:h'f~d tor the p~.nicu!Br 
mess~,gB? being genera:'S-::1. The p..-:iranwlsr va.!ues (tok!ln vi::ltmt:}. if any: art: appt:ndw to tt1;s !okeriiz:t:d messag:::: urn.ie> 
<xinsln,":tiM, l! the msssa\le ha<> no ~'iltiable por!ions. i:o dynamic 1eau.~·es. i:o p;.vanieter v.a!;Jes are raq,1koo. if eie· 
n<<:;rrl 40~' dS!!lmlin<:?<s !hat P.,."l"<'i.mffier <tab~~ are tl.<qtl:!'iild f\.'ir !ha n>$S%Qe being :;ietisrnt.;..,i, ~amen! 4(l<t >S C<per::<ble ·to 
gsneral<S lhi:i r<Squ1slre param;;,ter v~:uss as a p,'lra•11e!;;,r oornon to be <'.PP!l"ll.ied to the tol<er:iz~i m!ls:o.age. Olha•wis.e. 

-ss· aterns1~t 40$ is or.·smble to gsneraie a n;.11: µ<irameter porfon lo be «ppsnd~l lo !he tc·~sniw:) m<~<,gB \;pd<.-r \:omhit> 
ti<Jn. 

in hoih (:~u>s~~ .. ~~em~5}li. 4t)8 is n~i oPHnIDi:e to app~!t~j the g~n1~:~~t~~:i par~~r~.1~:t~3r pc~~tJQf.! to ihe tokHn~:.!t3r:~ rne~~a.g~ 
u~Kfr~r ~>~)ns~n._H~!ion. Pr:;_:ft::n~~y; th~ p.c~n~rr::t:.t~r port:on ~s ~~pp·&nd:t::t:i to the rn~-:~-:~::age ;.~ftt::r th~: tt)Kk~) ~~~1~~t:~er ~<,~:tt~ a ~j·~Hn1~ 
~te~ chan:tc~~~:t sepa~af~ng ttH~- ~we~ p·~rtk~ns. ~n ihE* G~&E: Gf H rn.JH p:3J~in1eter port~on. lhe di!~lrnit~:::r chaH~cier ~Afi tJ~ fol~o:;..ved 

:J:) by no ~a:arr:e~~r \,.~h.~es. 
L-~:st1y) ~en~fit 4:10 is op~rabh::. to wrft~. th~- tok.~:li~·.oo tr~essa~1e co~r~pr~Gi-ng the ro.~en t1~~·er and p~u·.an)~ter po::~~)n 

to ~~ k~g w~ tor p~rsf$1Ent s;tarage-. A.$ not&d abav~~ the iQkerfrled ~~JQ n~~~agt- n~~ri o~~ wr~U~f~ to an~- o; sevec-a! w~n 
knovm stixage media $ther loca.lty Ot' rsmoteiy' aoossssd In the alternative .. t1'1s rokernzed log n~ge ff~' be written 
dimcliy· to WW< prc-csssss (either loca: or ren~~!e} tor !urtMr ;:iwcassing tising iNel! ;-:nown interprc-wss comm:.mici::Jion 

,s..~ t~::hniqt~-es. 

fiG. 5 is;~ liowd'l,~rl1j0s.critling lhe •!lH!hod of Um pres~ml irn11mik•nic:· pn?cser;{ <i b!mnbmd log iii~ en!ry {« tGk~ini:t13':) 
n:1e'S'Sag~~:) :n lQ(.'.::dil~~d. r:ath:r-e fang>.sxg~=~ l~)rrnai Th:~3 ~t~~!thDd (?f FKl 5 ~~ ~JPE~f~~bie ~n a ~=;y~~h3rn '&t~Cl: ffs showrt k~ F'K3. 3 
tc~ pre~~rH iokeni~~~d n1e:&$:tQ-~3:S r~~tr;~~~~:i fH)~n ~Q~ rnBs { ettf:Br toGal o:· :·H:r:ot~Q. tt ·~~An be H3<:{~1niz€:d by, t~w~:-iJ ~)ki:i~~:d ~r: 
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lhs art ihat t!:e m<:lt!:Ot.i of FKi 5 is cpetab!<:l ta rn1J·iiive the ge!1erntoo m<:\Ssages frorn a iog iili:t {!acai m remote) as w€li 
ti:s omsr starage ds;t;css. In ii.ki:t n:anner, ti'li:t n-:emoo of HG. 5 mi\y ,.ocsi\la ihe to~sni:<<Sct mst...sages tmrn commt.mica· 
~k~n n~e<fo:~ on l(vhj~~h o~t1:~3r precesses ~k~caj: ~)r te:no-te) h;3.'le ttans~~'l~ttEd fhe K~~~en~i~3':J .i~>g rnm:s~3g~&. \fVe:t .ktlO~~n ~ntBr-· 
prc~~~;:;:s ccn1ftlJnicBtio:1 beivleete proc.~ss:-.i::s oper<1ble Of;! 1he &anu3 compt:ter or on dist:nct ~0!11P~~"t~ts n"l«Y b~ :&.t~<Ji~~'(i 

t fc~:t $l..'<:h rni3BBB.g~ (~~Jn~~n:Jnk~~!t~cns .. 

Et~rn$~t 50~) o~~ FK~t 5 ~s. tt·ieref..)H~ op$f'at~e to rec,:Jiv~ a tO~?~.~t~i~~j rn~~age. for pf'.es~·n1atfr)·n !vie)"{i~~), l~.;~ r1.otOO 
t~e{·~:1, the m~'Sa~e ::1'$.~' be r~tne~·~i turn $~Ofag~ dGv~ces {~:tt~er joc,at or rerr~ot~.} or n-:~::,,t b~ :"eCe~"sd di:'$Ctly fron: s 
gen"'f&ting ;')rc.::ess v<« a c0:11n'l;.mic&tion m&;:iliin: and weH i~nO>..'ln intsr·pnx,ess o:imn:;,,mica!ion tschn<i:wes. Elemant 
502 is flS>:l oi.>etab!Q le< bcti:te sarn:: :·ei:ie---<e «fl !3ntry in ihe s.:!ec100 local mBi>sage t:;.">!a!o,1 h-'>lling a m%sage iD cmre· 

w ~10n1-:ling to the m1&ssage ID in t!:e h<:ladsr µorti.or: (toX:er: hi:tader) o! ti>e tok;mi:<Bd m!Ossage rBCeivE!d (o,. :etr!*i$:i) i:::)' 
cpetB1jcn of ~})'3rtmn! 500. /$..s_ t10t(:$): at~\-1~. ihe !r.~~i sy~tBn1 on wh~ch fhe m~3fhoc$ of F~f3. 5 n~a.y be configuted to op~:·. 
a~~ k~ an)~ o? Beve:·a! loraHt· pn.:fe:r~d n~~~·'le ~ng;,:Bge~~ Th:s. conf~g:wratk~n op~~;,.Uee: to $$~~ect anf.Jng a ph;r~tfrty- at poB .. 
:s\ble msssage cat~kli;<s, Other p.'.)i'tion:s oi tris hoodsr !)>'.)f!ion (t-.;i!~sn heooer) miw oo <J:SW !o r1-1r!Mf raline ti'is ssls:e!ion 
ci a !:·«Hlic~il<ir rn-%wge c-"!aiog file. Fo; e~<1mp!B, tno::,.;i ''"!«Jibs sa;~a··ate cata!ogs ida•\Mied by !iald::> in lh<'l haacter pix· 

~5 tt...'1n ·for e&,ch ol s~v~r<=t! appJk: .... ~Hor~ prcc~ses. or '!l1r $:,{stQ:-1: processes. F~Jrthsr. t.1«rt:c~.daf s,.Jbs~ta of parfo:·.:Jlar c:ataJogs 
ma~' be i(j$;1tltiecl by lieids i~1 th~ h&ad~· pc.rt•<~'l nl ti'lfl tQkei·,11°"'i mess«~s- Wsl! k!lIB'ln t°"'-;i'ln;,_1t.ies ft>t Ni:i NlminQ ar:<:.i 
rn~ ~r.~"iex~nG n-:ay bs app~~eti by op~ration of $fe~nem 502 to 1ocate and retr~~'e the ~11~Baga ~~taiog entr~l CC\! .. n~:spcind~· 
~ng tc, th~ rt~l;~3iv~~j tck~r3i~·~3t:i r::1~~t.-ags3·. 

TI1H ~3ntfy r~~1rh:~-..lE~j fron~ th~:. ~~ta~ag i~_; <~~~;o n:f~?-fft:d io ~~E_?f{:~1n ~ff~;:~ tert~J!H.~e ::n th~~i .it ~:·H)Vlde:s a -}B~r;1~~tt!~ f~-~· pH~S ~ 
z,, «n!ati~m of tr1;~ lo~n:.zed n1'.>i>omgo:' m !h~ p:rnle>r(01:°i rocal nativ<> :ang:J:>g<;, T!w t<impl:>tt~ is ttitlf~;f<,m prn~·m~biy coi:~<Kl tc 

a woii\ir~i b:.J!Jei· for ;:mrposes ol gsn~raHr,9 lh~ inl~n>:!w localiioo mss.."""'Je ·from !hi:'l retriev~ ·ismplati::, il lh~ co1)tem 
of tt1e mes::.&ge a:s pres~nted in ihe native l<m~uage is siallc. lMn ;!le tm1iplate r;Wi&.-$'.l fiorn the sele-::.100 caial09 and 
cq .. 1iec tc a wo~tii·ig butte:: is lhe $Hllre m%sa9e tn be prese:»{""j !i lhe :nes....<;atW has o)'nar:~c asp.::¢w, !hen &$ noted 
abovs, paramet<'lt vatie& ii'; !he p.."lrame!er pen.ion (t\.)k~1 valui:'l:S) of the tok'"1~i,::'.e:-~ :>l$$Sl.lQe w:ll !>::! wb<:>tikMct ior dss-

~s ignalB.i vari«t~e portior:s ()f th~ templat« to Q«rwali>. tn,.;i int<>.ndoo 1°'-:-<>.!i::<B.i mi>.ssags lor pri>.wn!a.tkl<L Elernent ~Rl4 is 
lhsreft.«~ apernt:le io detsrrr:ii'm whi:ttile: the i12>m;::farn co:<tafris any variable POt1l<'.\11S io be tapi.a;::ed by parameter vaJ .. 
>;es (ioX:ei1 vaiues) from lhe par::inm!e:' pwfon d the ~:)~n~ed mesSB.!;,~l. !f md1 variablti i,wrt<ons; am presen! In lhB 
lt~11piale. then elmmnt 50:6 ls t)):><!!:«iblii fl) Sl!t~:ti!lli.e corrni>J).?!1ding paramett:f v;ih;% trtim the p:irnttHltQr p:)rt~an o! !he 
kikeriizo:d mess:.:i:g;, inll.> th3 bufl~:H?.d (Klpy nl b'm tmiiplat~i in place d v11r:at:~tl ponio:1:i. 

M F:na!tt, ~~i\:!ment 50'1 i<i operatfa lo r~·e:sem tt1e loKei·i>.z€Kl me:s:sagEi <>=> ;ximµIEit;l!y i::mwer!;'ld lo !oc.ali:zE.-d nafa.':> ian· 
guage fatrn~:t .A.ny va1latile p-:inions !n lha iYie;isage have b<>sn rnplac.zd tly Wi1'S::"!->'Ori<:lfrig P--"ran·1<>!at 'li?..!u::ls an{! the 
massags :s 1·i(.."'' presenla!.1ie lo a ussr :n lh<'l ioc-"i nati",.;i langi.1aga. F'N?.sE.~·rtation of ti'ls messaga may inci,icte, for B~arn· 
P-te, ~·ii~t:ng the m~ssag:e, di%liay!ng th~ mSl.>sage on a ct:qs!~W scNei1, ger:sraiing '>'Oic;;. ai.:tl10 data corr»Sj)c:.in,c!ir@ to 
th~~ n·t$S~~HJ~. :s~s ~~$il: a~~ oih~x \iv--a:H ktYY .. ~'n us-e{ !nt~·fac~~ ~l~eU-!:l:JiJ'.S for ~he Pf~Sentafo:):n {_)f lnfotrnHtk.<1l 

s<; The rnettioos al F!(:is. ·~ iliK! ~, a"e pr«senied a~> lhom;ih a sin~M m::l~i$'l:1Qe 1$ geiwml.:.-t! and p::-e;i~nte<t Tt1ose 
shmoo in lne art w~! rscogn:ze :hal rspeated app!icm1on ot SllCh msthcd:s wi~ general.$ and prnsen! a i)llMli!y ot sum 
log messages. 

FIG. t> is a flawchmt desctlbing tt:e operalicn af e!em~nt $06 Q{ FIG. 5 in ad.ii!ional detail. Element ffi.)6 is O;'W<abls 
lo swb$t.tu!e lokwi •'<liU&> (pai·amErtet values) from the po:iramate:' pmt10:1 al ihe tc«en!ied rrissfil.lge into con·sst<itX!!ng 

.:::t.: var~at~e poriion& oj tt!i~ t::ffnpfate wBet:: to C<~nS!'CtK.i ~he loa~[itt:--0 r-~a~i~~ h~nguage n1€!Ssa.ge .. }'\s ~1c~t~~. k~g ~~E~&~lg~:s 
may !nck•de dynantc porbons wilid) ~re replaced at 1im;s of generation wi!h aclua! v.altiesc approptJate to lhe m;si>~ge 
and g--~n-e:aling ~ytwm. T~n'\p1a!:zs ir1 lh-e ie>Cal messaga c.a!aiog t:lw tM:etore !ncli..•d·a an er1c<J<ling of '1<?.riabl'~ porti011:s 
asso--:;!;;:;le<:l 'il.~tn a template. 

In a sl!1:pl@ emb\xl!nwnt ooc!1 vari<it:<te po:-fon in a template irom statt to s1•-:I is rsplaced b~· a cone...~'C,nding 
·<S pa:~1:mtet v~tJue :n se...1u$3ntia~ c:nfer as they $X~ pravld~-d ~fl the ·~~ni!l:t~~er po:rttor~. !n oi.h€:r ~),.it':nrl~~ th~3 first v.ar~ab~$ po:·· 

tkm ;!-1 a !$11p>at,.;i is rei::4aced hv the fast param,.;it«r 1i«.!ua in the rnirarne!ar PO<'tiorL tha sacor:d by !h<S secomt $tc Hr.w.ic
>3V~3f.. differrn·~t ~'Q~iive l~~-~1gu~~9es often c~:;.~k~~ t~hBratk·n t~ th~~ ~J~d~:f of· \&'tnds Q:- pf-3:ra!.~es ~n ~~. partlcu~~u· ~>$3ntenc~3 

~rtn.:tttff~~. A $b"i:t)t :-~~p~~~,ee:·n~·:n! ti ~~Gh vadHt~.B ~:s{_:.tii~).'1 ifl a ~<:'}:-r:p[<~h~ .. ~n B~"tt~l~nC<:\ by· fut: C\.)ff~SJXff'3d~~~g f~·~n~rr.~:.h:~f 
vBlue; ~n $(:°X{~H::.nce di:te·s noi BJ;O\<¥. k~t suet~ order diff~~~·enct:~~ arr~ong nati~iH lan.gt.:(3~JeS· w·t~~===n a fok£~fHZ€K~ ~n~ssage ~s 

$(: µfes.ent*'J. ln th~ }.-~·~ffl}f€ci '2:n·ht.rjJ:nent Q:~ ~he pB:=sent tnv~n~ion~ tht: \,.,:ad:s~e portion& o·f ~he t~rnph3.t~ lh~refc.'f~ ~ndooe 
pos::tiona! !r~(~~cia ~nd:c:~d~ve of '~·hi:-:ih of ~h~ p..~r.arnet$r vak~·~- ts to be u~oo ~n b'1e W~:):stitut:ar\ 

For E.'~~~rnple .. ~n ifr:s1 ::>~a.Hve t~,ngt--ia~)$~ ;..~ ::-n:it.?.:s~;.~ge ff~ay bee stn~~~tt..~rE:ci a& (when~ var:~~li>x p.orik::n St.:~:)~tih.:th)ns are 
im1cated in b{;!l<i lt$!ios and wherein ins tsx! wou!d be pres<'lntoo in apprnpr!.at<'l text tor tr.-at l.ar:gwag<'l): 

There am ~·~11!;,< 1(1 proc%ses rn11:1i11g ltSing 100 MB of 11:rt1,1&~ m~nmry. Wh'"1·eas in a secomi iang,i<\ga~ lhe 
s5 ~ama taken!l€Xi n1ijS:~{'aQe :r:ay 00 phrased as: 

Ther~: Brn WO i'!.18 o1 vlrlual mem:)r'.>' in US0 bf HJ running pmcesses, Sttd B!oX)<m:illB.I Sl<tisiiluhm1 o1 p;:::r<mietm 
v;:ik~t~=~ for ~he va~iru:8e pr:rHGn::; cann~)i r~~~n{~~e ~~tu~h i~1gul$'t:C dH1Bter~c~~~~ TtH-3 prt=3jerrt~i €fff~x1:rr;1t:3ni ~'Quki ihe:·f3fo~~~ 
B~l~v th~~ first t~~n~ph::.t~E tt) sp~~~jf~i ~~ diff~Ef~3nt {JB:i~~f of P<~~B.:1i{?H3r ~~ub~;H1utk.)f~1 !hRn ~he S~!G~3n~j t~:nlpJRt~!, $~~ch te;-np~~~~·~s 
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encoditi(;! i'R'>Y be irnp!emetited by >.uei! kr.own features ol the C prc~m.:'f1rni~ langu;>ge. S:l·tailoo iorff'>-'li spocific.atio11s 
in m:o ,spnntlfl tliflct:on calls p:orr<.,rts tr:e s;::·e-;;t:<::BWW ~o o<:oiiem'\ine ""·n:ch µaiamete: is tc· be t~i :n ths st.:bt;1lM:tm 
Specificail)', a stend1~rd frn•>:&t sp;3diw.t.~>:1 is ~•s~:d a;; nott-(J :ibove b)' applying to th;i n~.:xt ·'1tgunmnl {parnmet8f VB!>;ce) 
in &<lq~mnce es ~wpplioo to th;s :spt·ifitf\J imctkm cail. HtiW<1>/et. The p:infu) fu.:1".~!y of functions &Uf.~'lorm mndom 1~cceSB 

,-; h) ~rgun~erds: .. C-c~nv:f~P~icns ca~ b~ ~'P~:ed k~ tJ~e nth argu:"f~:snt k~ th~~ atguIT~3nt n~t rath:sr than ?o frl~! ~~-3.."(~ t.Jrtused ~ug:c..1~ 
c·n~~nt ~n ~hh; C~ls~\ th~ <:~on~(~~fs~nn cl~Ha.cte~ {~~) i5 r~~p~~=t>;~~~j t~y ~he s~sqB~nce %~1:gtt$. 'i.1\<11~~n~ diQii is ~~ d~~r:1n~:~l int::~g~sr 
n in trw mn~ie (1 o{Nl .. .AHGMAXll 9iw1i~ lne posi!icm of the argumenl in the atQlirnen! list This !fa>iu,.e pr<i'.t:dss for tt'ls 
1'.falinifon d fonn;!lt &'!rings !hal E>E;!sci argt.imE!nli> in Em ordar oiher !1'8::trl slanda;d iiequenli<>i ord~r HS prcvidi~ci in the 
sprlntfO tui'\<;t:on cat 

·i{i lh$reft:t~. t:: th<3 p:~fer:OO ~n"b...'1tii:m)3nt, ~ssa.gt:: cata~O{J t~:-t:plat~ entr:e$ h1dud~ {an)....~g otr:e: fiekt~) ~. C pro· 
gmmm:ng fanguag.~ klfm<it t>pceci!iw.fo11 fi;s~i which de;,:;iihe~ ihe k:-cal ns.tive langw3.gs me~~ag;i cor:esp-..'lf;ding to :> 
partit<ulu; rns~:.t.:.o>ge ID. The t.:ltrna! ~:pecmcation ind(.:cll>is cor:·>'et;;ion tiei<ls for an\1' vari;.~i::~e porti<.~nis of !hl> rrw~'<iage to 
ds!in~ the fmma1 cl lh~ pa1ai,1<:Mr va!~ie (s,g., mJm$iiC. <:;i)arnct<:ir st:ing .. noat1:1g p.::.iiM data time, $lC.) to be summwte.::: 
lo:' the •-a:':aols p.ortion ol the t.err%Jk"lce T!:e conversion f:ekis ''${l the i~11~);11 aoce$\l inn11at ~e<:fa-;atio:1 l;iatt:c·% 

·::; ds>sr.rib~i ;>bove to 1><:il~t lhs orcls>r cf th<:i p:o:rn.m<itsr val<->« Sllhstilutioo as r""1llir<:id by!~ !o<:«.i nativs la:)gl'-'lQ<:i 
Fi(:\ 6 tner<t.f\>~« climC:'ibe~. ths op<>tatioi~ oi Bl<:i:>ce:it SGS \O s.<Jb~:muie paramett;1 va\<JW for lhB variable portior>s o: 

the t<irnpiata z:crres,::ondir.g lP the tokeni~~i r.'l<:ls:sags lO. Elerner.t ~1(1l! is fast ,1;-...,ei-abie tc· loc...'lle a rie:1_'t ~'(l!iabie P<:<1lki11 
~n th~3· tt'n~pia.te ~~OPt E;~3n-~~rn tR1~~ t~:n ~ocaie:s an<l r~tr~ml~~~> th~~ p:xt~~~net~::~ v&k~t~ fn::J:? .. ~1 tf!H }.1anu11eu~r po:t~n cf thB 
t~}}\)~niz.ed rrH~~~~s::~ ~:i Ht:.t:uc~j:&:r!C~~ }~~~h ·the rf.~ndnrn act~:ss s~:qv\:~fKt? ~<du~3 ~)f th~:. $print§{} t.t3tW~3~-sior~ fi~~ld d~:.ffn~Bg thE_: 

<W varisbie podinn cf thtnempi&lt:, El~,rt:rmt 004 !tlen lnuis!o:nis !he :-etrirn;;?>:j par;1meti:f >'<liue in acco,.rmnc<:nvilh !ta: r.an
Ye1sklri ::.:pecmcaiion da!i:"ling lne v~:-iat:;te PD" ton oi me lei"f\;:ila\e. E!<:n1er1:l Me replace:> lhe vi:1:rrabie por1~:m of ti"le lem
pi::ue {tM i::onvernlcm lield} wilt< tris pl!lrameto:.~· ·,·a!ue a~ ttl~J"\«ic1moo !~y open.~tion ol eiament 50-tt Lasfry, element e~x~ 
detern~ine:S-i wh~lhef adcimt.~rta~ vari:ab!e f.~Jr-Hons r~nl:sln ~n the iernp~at,~ .. H n~VPS ¥adabJe portkiBS rsn1ah1 ir.l lhe ien·i .. 
pii:t!e. prooeissing loops back to element \'iiX} wnrn ail ll<'!.dal.)}e pn1Mns cl the !.en-1p:at,-s \ccn-.u.:i;tio:; freklsl have b'*n 

'''S p:-ocsssoo ii1 ~o;;a;1ce. sle111e:>! sos n\~Y be :r:<:plsmei-1\oo as a sta:~dard st'1i·!nttO ~mctiDi> i:W0\*.11on Hnwsv~~ tr>oss 
shi!te...-i in lh<:i aft "'~ll rnccg:1k~ C<lher eciu!valent lm;::<!ementations whlch rmw tie beetle:' suit<:id to paitrcu1a.r ce:w:rnnmMts. 
Eimnen! :;ol~ tmy ttmrehrn l~: implerrmnli~i tly' m~y ol s;,i,.~m~I well knHwn iorrn:itt:ng ti3l~h:iiqm3;; lnch.:ding :l!m1<:lm;j C 
programrnln~J hinguage rn:imr~' ftmctio:1 <::aii~:. In ;J&<'ticuiar, 1he p:cefm<:xl mr~odim@t p13rn~ts wnverskm e>pceciiic;i.t.or; 
whtch ~~nct>:je sp~;~~ai. pBrarru3tef~~. as ~j~sc:rit}:€sd bE~kM~ .. SB~;h spi:~:~ai o:)'n\>"~3rs.~o:"~ ~:p:~3dfit~·}fi~~1s .:tf~S ou~~kiB the s;cx1}~i3 ~)f 

Jo ~he C pn::..g:-.:~n~rrt:ng: ~~ng:.l~~9~ ~~t~U}:iard Hbfftq• lt::n..::.i:on call. lt iS: ·then~k)re pn~fenet..1 kl ihe b~~st pn~sent:y kn{Avr n10t.it~ 
o! pract1cing the ;nvEmiion to umite a C<lstomized cun¥·m:sion mxary 1l<;J>:;fon :-nodeletl a:bs!antlaH~· if1 il:Ccon::lance with 
the G 1an91-1age S!)rirrtf{) rn:xary kincliort 

.u.:;;, notw a~·e, lhe c(lr1vemion ~ecmcations p<Zrmi!ie.:J by the pr<Zsem inckide rormat oonvers:on spec:fo::at:on 
whict'1 oer:ne sp$::lal paranwtem iisefu! in ~1"'-'X<..."iirig complex me-&>ages in 1niltip1:::: :1afi'.m languag~s. Fer o-x&l'flP!S, u1e 
dets ar.<l1c<1 lime et wtiiz:t: a moos.age wat< g03nerated as indK;atoo by !h"'1 rness..:igi:i he:ad<:ir ;::-ortiOfl timi:i sta~ value :n.av 
be p{asentoo tiy le a u~;er bf a viewer pr~:-arn. Or lcr ><.xamµ1a, a p:·o~ss !D of lhe p;"Oee~' tt1at gene:-a!oo trie mes-

'"' si:ig<.~ (as di;,li:)ci: from !ha '<'lE>wec· pr(it:a&<> whicii is ,irnisert!lng ihE' }ci<>Mizts.i nwssaga to the user} may bi' u:>eM Im 
p>%eniation in a messags:, Spe<~iai pm-arnelers ft:allz·.::s o1 the present invs:nlion p:-o:.-idis >c< ni~ans to Em\'Sl' da!a inlo t!'m 
pan<J~>i'lier !:st {ll a to~;eni;::sd ffl~<:$Qe wttho:.ct r~:'.!~;:ring the !)•'O<Jn:unnier of lhe ap:plicallOl~ Q@i'lra~n~1 \!>e wl<.eni~B(! 
mess<:1ge lo cblac11 and e:.µ::.:;ii!y ent~· \11~ •Jakie o! that p«:-ametst~ h1 adr.Mi.or>, %"Ch s~;scial µai<1melers 1mw be aL•tti
ma.iic-a~:i' tmmatt"'-i m lhe 1°"-a!i~· prnrened naiive szyle (e.g .. cta1e a:'Ri !ime t.:;.-ma~ spscilic !o a iocai lar;,:;i:-~age) 

R~' StarRi~~rd C langl~~.ge sty'!a forn:at sp€:C;f;catio~~ do noi: .;nctti:de -t~ Jonna! ~;oriv-ersio:n sp~-~f~;atiQf1 '>\'hi~h ~o:loti!d h~~vs.:: 
spS3dai ~:0-..-¥;:edge of such encQd~~ p:arar.~te:K tt ~~ that·etore t~:seftll 1o :hav~. speciaJ tor:r.a.t ~pedfk:a:~lons avai!sble ~r: 
e~o~:<(lfng the t~'rr.p1.ale er~iJ)' cf th~ ('~~tak::~ ~~t1k::h sp~~~m~~> that sud·~ ~~3<K=h~.: p{;i;t~unet~=r~3 be pH~,~~<tt·d ~n thH f~xn~lt pr~~
f~~n-r:d by tht;: k};::<~.~ nat~V~ ~at~Qt.:r:tgt: .. Jn gt:n}3rat ft)n~at ~;pecHkaiion~ ti3~;~)r:i.z·OO ~) $uch ~(P~?:t;iHl pr~~~rt::nti~ik"Wl nt~i~ds (~{ 
~ocal nHfate ~Bng~~t~ges ~u~ encGdOO a~~ spec~3! fnn:nat sp~:~;tfo:atk~ns ~n th~~ N3ff~:pl~UE?. sn·:ng. 

:;,, Speciai i:mmr:'lt:ter valuB':> prnc~e aH other p~rnmeie:- >"alt.ms in !his params:le: pot't<on o! the iokeniz:ed mesisag~, 
.I:>.::;, nt..tsd above, a ~<l.!l•e in tr1e h%der potlion cf the t<li-<anrzoo n·,e~.sa9e iijMlifit.iS !he 11t-~l\\.1ec- ol such wec><i! f-'i»-an""' 
t:er vakJs:~ whi<~h ar~ stor~:i:i at th€ st:sd ot tt'm· pax~.ur~ete:· por~jf,):i'1 oi the to:~~enf..{'e:d ff~e:~-"Sr..~ge: 

A format sp$::i!ication of ''%0" 1s t:~·St:t ID! example, to :n.:::icata that t!:e tlate (e,g,. t!1e lime stamp dalB in ma hww~er 
por1io:1) be ctispleyed or prinl<:id 1r1 th<:i tonnal p:·<:if<:iff&:l t·Y ths !ocai nati'i$ !aiw>ag!l'. Li.kewise., a ··3T" iorrr.:at s;:iee:fi<::a· 

s.o tion could 0'3 t.used to prea<:n! a time 11'aiu~ (e.s_i.. the time s!a:<':P varus in the hsade: p...'"K!ion of tbs n1€$~,ag3e} in a lc-caliy 
prnforrn;j fommt Ott:Hrnpec:ia! 1:mmrt1~:tiirttp~;s; might.indud~: a lt)nrnii ;;~iiica1icrn o! B.p,.rn;:;i:;;; !D vaiwi (E!,g,. '"J:>P"), 
.a tonrt~~t ~p:t~ciflci$!i~)n bt 1h~~ ~a~~~ :sy-::si.ern ~~trn:t" n~rnb~r ('3. g~> ·~·%nf). ~h€~ n.:irn:e {); lhE~ prac~**~ )~f~:[ch gerH=:tat~~ the ::ag 
Ne milr~~ tflll ta!ai rnemrn)' tJs~xi by R pm\ic:,itm pro1:>3'>B. etc, Tt!l:~:;B sklll<»:i ln i!'l'<i) m\ \.'<ill r0cogniz~i 13. 'ilil1ii3ly of r>uch 
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lorr.'l<lt oor.v13rsicm sp!3cllication iwss for for:<:«tti3<l prss<:\rrt&tion oi €{'jvivalsnt s;::-scl<ll par«mBtetS. Sud> sp-Eici;s) forn"\&t 
conV<:\fSIOl1S am <iKtsr.i>iom; «flt.i <:\nM<inc<:\nwnts io tt:e stt>r.i:laro co:w~·s:or.s con:mon!y avail&li<:\ in th:o C prc~raiwt~ng 
~:2fflt~~;:ag~~ 

Anott:er t~-pe <ft spec.ia.I pa:<in"l<:\ll?.r f!nMh~<SJ m~abli?.s tne nili:>tin9 of mf!:&..~9es within« m~<>ase tempiate. A'>. noltlt:l 
«bcve; <¥.it:M rn<:\::-..~ge i$ assccl<lt«l wit!: a n"l<:\ss<igs lD vaiwil ,ised as a:"1 ii~-dm; to !oc,.ate th<:\ com:ios,ooridini;o terq::oiai~ ir1 
!M< selected c0>.taiog. A :1e$tOO mess<igB ls on<:\ which is llSBd tc, compl<:\te tts presentation d anotl"le: message. In ctiiet 

w words . .s. first tsn~)tale in a n~ss«s.is cat«iog rn.s.y ind1xie « $!:JOCJa! paramBter H~ valt<e of which is a :)":S$$<:1.Q<:! itJ vah.:B 
~~h!~"~ iden!ifi~s ar:u!h-0:· {a s=~:cond} 1en1pfaat~3 ta b~ ~n~~rt.00 (nt-sted} af that po:m in prssanta.tion of ~he fifst rnQ&&a~s 
t;impiats: . 

. ::s.s a s:rnpiB :1.;:istad m%S.'lQz ek~mpiB. C¢<!Sidar rt:e two s<:.l:1t:enC$s: 

~;; ""!he m.an ~fl$d the Wif'.<tiD'-"'·" 
"The man opGne-.,<i the door ' 

U~~ng tf:e. f~)ffn{~f CO.~V~f~)jon spec~k::~ti{}!~~ ·~~~· ~:o frsdlt~tU3: ct f~~~~ted f1U~.*~agt3 ~~p~K:h~J ·~n~rnt:t~3r, a ·tni~!S$~:Qt3 t~~rrtpfact~3 
c:ai<~~og :11tg:ht h~ck~dr: ff1,;:. fQ~:owing tt:.n~J..~att_~_;: 

~The (nan opsnet.i the doot. r
''Th;;, 01&fl 14~nsd tr:e WifldCW. ,, 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,-.; 

~ ;\t~:;~~~~«~q~ ~~) ~v1t~~~saqe tt~n~~at{:~ ~<Ulna ~ ( ..... ..... ' ... t 

i 234{! ''!hi'l dOO!' 1,':,':, 

12~~41 "lh0 window" 

:: 23 .. t2 <:>T~~B n~a.f'! (Jpened o/t-Z. :.-

Dale and ott~$i' header 
~nk1rrr:aUon 

12340 

1:2342 

!fl this s:rnpie ex::irnpla, the rnsssages 1234tl a.~i 1 t.'M·i me nas!e-'.l withi11 rness_qge 1~'.342 Mu!!ip!e s.\..ich emtl6'::k!€\i or 
,,s nesled 1pess<igss PHY C<t~tir wilhin « rner.-.sage an>.! tti~i nested n~s~g(l may itt;elf in(:!utlB ~~\""-'US~!ll'S (in(:!uoinQ spe

t.ia~ p._~t~met~:r values.~ 

w ,!;.,a mled ab<,;ve" a K*erii;-:M mB$$~,.ge oort:prisei; a header po~·tior: and a ~bie n>.<ll ;::a:arneler po:-tion, The 
head~· f::i¢<·iioti klen!l!ies tile rne;;;;;;age Md !ho:; aw:-t.~r:ate mt.~~~e c.a!al~1 lo be use<j 1n prase:11li"l.g ii :11 !c<~aii.:oo 

fo:~rrt {)n~ a~e~nptsuy dat.~ stn..::ctu:~e ~·h~h n-~y bt:: l~~".?:d lt> d,:iS1" .. ;flbe ttY1' head~f ·~in;ch .. ~:·e ts ~rs. toi~ow'S fin (~.~fr~~~~ ps~t..\t1o--
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struct tok_ msgJ1dr { 
boolean fiags[NFLAGSJ, 
struct msg_)D { 

} 

id_ type msg_ ldenfifter, 
set_1)tpe seUdentffier, 
cat_ type catalogjtlentifier 

}m. 
tlme_t fime_satmp, 
int s_pann_present 

r flags used to dass!fy and analyze messages *l 

r ldentffler va!ue fur message * ! 
r subset of c.atalog in which message is found ~1 
r c.ata!og in which message ts found "l 

r date!tlrn.e of message generation * ! 
r number of special ~1rameters present "'l 

Foi!owing thr, headr,r porfom of thr, lllkce(li:ted rn%l:-.age l:s the pmarnet,.;>;:· portion where th:i parameter vak:es (t&;e11 
v;i.iiJee) are <lPPt:fl<i<l:d t.o lhe rn~~-aQe For e:<&mpl!~. ch;~rnctm· ~>!ring v;~ki<.~; :r.~:y tm &PP<3!1'.'i<;tl <.im::od;>d bet>'1mm~ 
rnatcf:md qlKrt<~f~)n rn.arks. nun~t:~rk ~~dtu?:~_; rt~~){ t~B ~~w~:fRj<:xi ~_::mx:·t.i~~d in dEK~i:t,H! dij;}H;}, ix:{~~~~3ns rrmy b~ ~ff1(X_:<d~xi a~.: 

~(.· di~i~frna} iBJ·Gs. or Gnes1 -Ertc, A >~~fi:eiy c~f enccd:ng ;~hn~qu~~s ~nay t}e a.p~~1t~d io th~~ cofl~~ii~ction n~ 1hE~ h~rIDtff }.-'l>f~on 
and the paramete:- porli<:m. Th$ eb0>1$ pseud,>cacU; da!a struclur"' is mer$!ore 1n!!'lndoo an!t lo sug:{1e-st ttie !yp!'l of 
~nfanrs:tit(~n >.rvh~h rnay be us~~u: k~ oonjt:nc~~on w;1h ~he n1e~hOO'S of the pr~sent ir1~:t-en~~on,. Ctm.nsct$· erwod~ng of !he 
header }.-':>f~.on ~~·lay O·~ pre~etred for east;. of podhf9 and ti~m:an ioo<labff1ty ~"S.<~1He t~nary ·ern..4"Jeih:g of .... <~Hk:t~s vah.i~ n~ay 
tr, pr:::cf::iiroo to rr,d~:ce the <:;!2$ oftOl<$n!z'!'ld k..'g mes.;>;:.iges an::l lt>;:J 1il$S-

-~ f~t:<tGd &bOVG:. th~ rnes:sftf}$ ~.ata.~0;.1 ~r~tr~$$ (te-mp;a!~;s} a.:-~ con:;ttl~ctOO tt'j con-e~r:td to the n~~s~~~e }D ;ntcr .. 
mation encmfad ir1 toi':enized rnws-.~g~ i1ead~$ i!fld map that iD io a ~irlntfO s.fy"ie fonnat s.oeoikallon 1.isoo ttl conv.srt 
tl"m t&:imized m;*;sage lm h:::~lk;3'::i pr;*;i3ntalicin. /\$ m~ll3!:l itm lmrnal :;pecmcaiian w<><·~de~< ttm !e:xl: in !oc;al n::ttive !mi" 
gu&gH a!ong with ttm mnvereian foi:ti~> ior <ttlf "'<lliBbi0 ,ornfor;s oi !he l'i"Rl!>:xlgE<. Th0 caf!'1emi:tm fi0ids pn~1~1·at~y ull!i<:e 
tt~~~ nxnd~)rrt (~t:X~B:·;s j~~rture in BJk~"...r :-~~··\.)fd~:,;:·irtg. ~)f pafani~-?~i?.r va!~~Bs R'S n~:~~~~rf?d for B P<ttttcutar kXBJ n(~iht~~ ~ar:gU({ge 
s.entE~~u~:e sir:.K;~ure. ;~s fa ps.eu-:j~) .. i:.t:rje d::~t.a s~ructwre~ a rnB$:S..~ge catB.kJg iernpt~~h~ e:rttfy r:~~~- t)~~ er'~C{~d~ as fo{l<r~-s, 

struct tt~k_msg_hdr { 

} 

struct msg_UJ { 
l* identifier value for message * l 
r subset of catalog in which message ls found *i 

ld~Jype msg_ ldentifier, 
set._Jype seUdentffier, 

}ID, 
char template[] ~ r exemplary template with variable portions "/ 

"There are %2$d process~s n.innlng using % 1 $d of mer&.Jry\n~ ~ 

R~' Tht3 cat,iclsnt:f:er portion o{ th~ !D 1~ ~ub~t~~1~1{.i fr~ ~he k:.t~itffk:atfon of th~3 c:atalog t~·hie-h 0 .. '1nta~n$ ths terr:-pk1te an~~j is 
th~emre removed from ths ii) li~d wiltliri llw caiaiog enl!y. Olhe:.·wiss, the ID fie!d of the tempi ate is used to rn<itch ttie 
l:D fi:eld rl. th~ lo~:t3nb:}~J: :T:f.~~~~g~ tc b~ prt~>}31~tect .. 1.\fly nf ~'~~~3rctl l)\'~U kno~<Jn ~;H~irch t~3~~hn:q~~t:s ~u~:i a~-{:t:fatt}~J stru~> 
tur~:~ rr~~ly be ~:rt~p~Dy~:~d tt~ ~~p~~<:S.i thB »~":);:Jch ~}f tr~~::. prop~~r c~:i:tak:g ft) :kx;afiZ:e a ;tOki3n::it"x..i ITlt}$~;:~g~ C{$; <;_.\o{-:~t a~ tn ;>p%X~ 
tl"m se::m:tl !or a par!iGu!m tE!mpiate wilhtn tt1e cat<:ilcig. 

:;,, The loci:diu,tian cl l<intJ>.:&ge: in,:::ei;mrn:leflt ll:lkenized m~sage:s !l"l-."!y tie -seer1 in the ici~,;win\I e"~mplei>. ,&, i>arr~le: 

to~sn!i.ed ~og fih~ {set ')t log r"noosag~::.-) fft~y ~rtt:~J..tde t~H.~ jo}io-...-... .. in{1 w·here. ,. :·t f$ ~ d el lrnH:e-r cr:.an:).Gtill' ~o d$1: rni1 ·n: ~ he-..~c.:~r 
p~rUon frt.~1l ths:i pa:-a31~~ter po~iion and wh~:~in thti p:arafn€:tef port~~n (if any} Sf.:::p.s\~H -s ~r~dt::n.t~i- on fh·E: m .. ~~ bek)~"¥ th~ 
hr,ooer pcrlion for iypograp!1\c ci~r:'t)<' !"1ernil1: 
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0 

i40267 

l i40068 

14 287 
"AGENT SESSlON" "swpos1x<n~2" 

14 68 858·1Z:Mt!S 
p·12:~ 7 "Al,F;lnt Sf.:ssion" "root@swposix.foJ1p.com" 

O 7 140024 i4 24 8t38~12:3f~2G 0 
"swi ·1 Bn. k:.hp. con:" "ivmispoolisw" 

,~ 

\.: 

{', 
v 

i~ 
'·' 

7 
i 1 

.. , 
( 

2 

140025 

·14003:) 
'140061 

i4 
14 

'' " "tes(Jok~m.ok 
140065 14 

2;t' ~J" B5Bl2352J5 

:3:3 85.8123567 
61 8b8'12:3Sfil 

}' ~( Ntest-.-to kB rt skip_.,, fifest/~u 
140'.:M/ '14 :347 858!23567 

0 

0 
D 

(\ 

"' 

The n~1"it .:~nd se:.:-.or:d toker~~zoo n1t~sagas {l11~ssage ios 267 and 68) eac~~ h1chJde one spoc~i?J pararne!er hence the 
s.J .. ¥<rrn__;::misent p,.::aramlli$t crf 111:0se rnllssages is set to one in;:11cat:ng the nlm'kier oi >£pet:iel par.ams!$!\\ pr$$$!1l. Spe
cttK;aii\< those rnsssages 11&<: a pn::-t:<l% lD }:'.'>r&msi~· as a. fast para.met~ value As noted above. tM ii<ilti~'> cf special 
pa(an~~~n> prec:etle an otn~~· pararnet:er w~ues tr: th~3 pa~(:a:ne~et ponlon of th~3 n1essag~3. t-;pech3J par;2unetet v~~~~;es are 

M ,ils;c0:j •~rma;j Qf positim1;;d pamrrmtrn-s tQ t<~mp!if)' pm-sing Hf lh~ mm>:;:ige tmr:µi&t~' mi;:l g~m;srntion mxi pr~~$entmion Qi 
n1eStSt:2~9~~ itmn~f:·(~trt l:i p~:3rtfr:tJ!a::~ itm. fitsf. ~~'~.."> rn~~~~ges h~~v~ R process ff} \";:;')k~e- of P·i;?37 .:~JS th~ ~~pedaJ ~~~<}l'l1et~~:F 

vak~B. Pas:.ttta:n;ll pa:1~:-n~ts:t V!lk.:es fatkul th~3 $pecia! pa~~~3n1~t~3;'· vak~*· 
.::\n E11gi1eh !at\ll.>&g$ OW$<:-&>J" c«ta1og may inch.itls ti~e feiiO','\"il•g ~)tnss relatect to lhs <soove ~Ok$;)\.~e;:1 messages: 

267 
68 
24 
25 
33 
61 
65 
34'l 
348 

"BEG~N ~lht:; ~}~;S (pkt~~~of-') Or>birJ~l)~3s)'~ 

"%s started for user \"%,s\", (picl~%P)" 

"Target: 
\\)s:\.}~s» 

~:/~ s.: {~{~s ('( 
~surnrnmy of Execution Phase:" 
" ,·%.s Configured %s%,s" 

%s Skipped (in ana!ysls) %s:%s" 
"'1;,,d of %id ill~sr-::-ts were Skippt~d." 
"%d of t};;d file::;ets had no Errors or Wamin9s." 

H ·~s;Hl b~::: nnted ·!h~it tht?. fl~~t mo ci th~ ab~)\:~~ 0."Xerr:p!a~~y ttfftlp!at<:'}S ~~H~ii_: ~3 p:·(J:tii?.S::~ JD ~p:x::a: p~~ti~ff~~.:.t~ric:rn-K::.t COfN~?.r~ 
Bien sp~~df~ca~k~n efft~t~d~::ted in tt::e i:)n·nH~ s~r:ng. Spt~t:ffk:aUy~ ihe ''%.P:- E~:EffHS3nt of tt1nse ~orrn.ai sn·:nk~ ~s ~o be n~*}~{ac~?d 

$(: by the· spewa~ pan~.rr:e:fa::r process :o vaJl:·e fn::~~"l tf:~ itken:zed rness~g~ p,ararrleier portion. 1l~~ p;,ffpf.J~es of ifos partk> 
>.:k~x $;:)\1,-.0ial par<imeter is, <is noloo <il'.:,<:.we. lo prei:ient tt'1$ 91oc%s: ff.I Qf tt:e process whict\ gene,.<sle<.i ti'ie i1:ikenited <'l'!!<S
$S.9e ent.f y {nf.Jt ot:1~in~'.i'i:~~ r$as...i~!.~~ av-a~iabl~ to ~h~ vlewe~~~-~~ es.entaik:n: pf-..19rarn} . 

. ::\n <::Q;..1ivalent message i::.alaiog tor ,Japa.ne>is is de;::ictoo in FIG. ~1, The J<>,oanesa sxsmplary t.atalog is displa.:i•oo 
graphica!lt ifl FiG. l due to !i:1~~ations. on printing of ;:;uch Japai•SS$ symoos witiil!: thst!lXl bQdy Nole thatpafam.elers 

s5 ~t: the 1~rn .. c1~atoo fut }t:sss..~gQ JD 347 o:H:d a48 u~e postt:or.-a! de~ign~ton$ to a~rer the Engiis.h stan-da:d craer of the 
p;xra:r~~ien) p-ro~i~Hd. Tf:H ~fi3n synt~nl ~·¥"':· is usBd >Xt the B:1~j: of Un{:s ~r; FlG. 7 ~o;.<hich «f e corrt~nu;3}j ta th~3 n~x.t :t~n~ oi thB 
n1~~E~Bg~~ t~-3n1pta1~~ i:jhS}::l~ly {an{3k~ga~J~~ kl trl€~- Er~g!i~~h t~~=;·B of t~1~3 b~wk~~tB:~~t~ {·r c~1.:=1r~C{~~: ), 

V¥1)~m: pr~~~~~~n1e-=.i on B. -sy-stE~~t~ ~·~Dntig:..~~~~:) far En~}f~~if] a~; ~·h~: ~G(:.;:l! mittve tanguBg~~ c~~1~j tt~n:el1:i· ~~~:~i::nt.frr;) thE~ p:ope:.t 
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01essag.e. cata~cg inducing tfce aoox~ ~'(~mpa:-y t~~.,5~ate~ the above tck~ni.;:-_~1 :niessage-s. ~1m;hj be d~s~~\~00 ot 
pf:ntoo {pr<::t:<entS>1) as !oHcws: 

_....,..,,,,.,.,,,,,..,.-N)l:NV./'tl'ol' ............................................. 

.. 

O:Vi 1/97 16:37:48 MST BEGIN Install AGENT SESSION {pki~0i237} 
ijobfd:;;caw-posix..0312) 
Agent sesskin smrtoo for user "root@s:w~::n~lxJc.hp.mm" 
(pid=1237) 
Source: swi1 Bn,fo,hpJ:;om:lvar!spoo!lsw 
Target Swpt.,~ixi 
Summarv of Execution Phase: 

cOnfigumd tesLtoken.ok_fi!est,r-
Skippsd (In analY5is} test.Joken.,skiR.JUest,r"-' 

1 01' 2 fitesets were Skipped, 
·1 of 2 mesets had oo Emn's or Warnings, 

~(.· C~rt~~in ~ntonnat~cn present~-j ir: tn~ at~r~'$ ax~rnplafy :Eng:iJsh ·;a~gu~~ge p:i"es-ertt~~Hon ffBa)~ t/e au1~)n1at~(:aa)' gen~rats-:j 
by th~ vj~·vir:g ~>.(Sterr~ in <=K~·~::orda.n~;}3 w:th k=c~~i ~>ti~~«.Bl$ l,)a~:t?d ~;p.._-:t~ ~nfo~rt:~Hbn ~:X::C(i ~~j jn :thiE:: rn~~m;~~ge N ~3a~j~r por ~ 
tior:. Far ex..~rnpi~. ttB:: ·>~~~~~~:~~:~ str~r:9 <3nd the :..iafe .m .. ~d titn~ disr.~<"~yf:d Ofl ih~ fksi tr:es....~·gf~ a.:-~~ genlSra.tr:d by thB 
9~t:~~s::r systS1fn bas~~-c§ l:p0f1· ih:Q nx~ss::.~ge ~D BJ1d ~nessi~go t~-p~ f~~dE af ihe n)~EE).~~~ he..;):.itE:t p-t:Jttion oj ii1E~. ioken~zt~d 

n-l~~:;sage, The ts:~~Jat signs a:Hy' be p~efenoo t<>CB.t!t tc~ s~~;n~~~" ih€~ tfa~rt Gf a sei Gf :~~:~~~~~d Jog~1~::rl n1E~~~~~~!£U~. Tt~e o::m·e--
'''S spond:fl9 date and lime may be g<:!-1srated from tfl1S lime stamp vah.:ce In me mesSB.ge he-~fil. T"hs "'" ;:;1mro Is !i!<.ewiss 

gsnera!$~ by the '-'iewer pi·ogmm io;.".l.<Hy in rnspo1w<:: to the messag<:: ff} and 11i$$$ilQe tyµe fie!& -:Jf ti'lt: heedt:r port;:.;; 
of th~ e.orr~$.oon·j~ng toJ~an!zed m~$-..~g~ ~~~tries. ·rr:OSe s!<jHed :nth~ art ~"/;H recogn!z~. ;Y~n~l .~.~~c;~ custon-t f..Jn~-:attfrlg 
op1lo11s. t-asoo upon ir:fom-mtion stQ:-:'l:Q i11 th» he«d»r portion of« :0>'<<;<:1ized m%:>age. Start and e:>d (lf rnlated !ogged 
m~S<llJ<;<S, dats:.> ar.~i nrm1 !tmreof. el>~. ;ill may be em>:J<l<:'Kl :n um mB.SS>'3.gB hBB!:lef \taluB.s ar:d may tii:~ us.® to g:ir.E":mlis 

JO p~3rtkt~!a: fQr:r:;3.tte:d ~)?Jtpu~ C~)n~3$por:d!n(~ to th~ 1oker~iz:E:d nwss.s~gB. 

An i~ulvalem "1apar.ern pr~entafor; ci! th::?: same tok.enlie<::l iog me messages. is decictecl m fiO, o. The Japanese 
presentatic,n is dis.play<::d graphic..q!iy· in FiO. ~; d:.ie tQ §n'i:talions. on prh>ting Qf <>uch Jap,.'"ln.,,s.e s.y1'noois within th;; le~t 
00>::ly, Note that positiona; param;;,te:'S na.v;;, been rev<::,'Soci re:<:i:ti'><: lo ti'e Engiish presentation fut mes.sag% p;-eser.te::! 
1n a.ccor:::.~nce ~ib"'t t~rl"&.">l~~1es fi.lr ff!i~sa~~ ff)s: 3-41 ~tKi a4$. 

in tl:e sirnp!est cas<;<. th<il toksr.lzoo m<&S::'...ages ma:.' bs genB:i·«too by a11~' o! seW'!l'al s.tafl\.iar<l pn:::o,1raiwnin9 tech· 
tii:Ql!e~; to si~:l}ily ~wile mOO";;.a~e hea<le: pcirtion and pan:ime!er p<:ir!ion ~1l31 the reqrns<te 'lil1wes. A;:; no!oo ~ioo;.~:.. the 

.. ~~ vah.ff~s rnay bi* w~Jhen a~~ b}n~.ry dai~~ or enccsd~ a~~ ct1an::.(.i~~{ tiata (E~.g ... ~t\SC1 l ~~nc~~E-'<i). The ~~~-en ~a~u~ gn~. !i}~~-
i<::<:'rl as d~S'-<ibed at::oye irrto ~'P>t:ipr~al'1S lormat:; io,. pr~~ni:stion in lhe locally prefem~d nali\1-e language. Howeye1-, in 
the preteffe-.'l ei'\'lboohw:;t. a n1ore i\.gcrws m<iih\:J<.:l oi (1ei1N::iti11~1 lhs toi~srl:i;::oo n1essa~1$S sna.bles iype oh-scki119 
andicr ~<'t's co;1ve:<:1c,n l;;,alli«es i11 lhG Qe•~.:>rati<in o! t,-:il<ei1i2e-.i me:ssa._q$S. 

in lhe prefen""i entiv"d;m;;,nt a. f\mctipi1 i:s i1wnkoo with P.,"l>aiYisters h1ck1'1ing the message tD of th;:: :11essag;:: 10 be 
R~' gensrat$\i fcifo~·~V$:.? by· a ·~-a~iabie ~engt.h (pc:·ssfb{y n~.~:o Hgt of p~~rarn~~t~r ·~i:akJoo to h~3 !:~;b:stttut~3t:j ~nto ·~hs fft(.~a~l~ tern· 

piale cc,rresoonding to the mess.age 10. TJ:.e mes.sage 1r; afl\.i pafamete vakie~ are wfi'!l~'l to ti'ie 1ok•,,'<L<:oo message 
as. notOO abo~.t~. Ha~.·r>.r&J~rl bs~f~·a ~join~ so~ ihe n~~~thc<ls of thB p~-H~~3rr~:d ~rr~x~).:n1en1 of th~3 PfH~>~3ni k~verrt~on retrl~1~ 
the co~tesp{~f'::t:ilng: t~:nlph~t~~ fg)Jn a {~~no:1k~(d ff)}?;};~x~~e c~a~abg f~):- pi_,np.t)t}~IB of g~~n<:"lf~tt~nQ i::.nt n::quir~:d sped~~ p~U'~~n-1~ 
E~i~~~ vahJ~{ t~nd· fof ptffpost*~< o~ checkin.g Hnd/ar c:onved~ng tht: types af the ·'1"adabJe ~ength ;~s~ of ~~t .. :pp~~oo p~H:3n-tt~ters 

:J:) YS.ltH~S .. 

fl(t )~ de.scr~bes a pu~~en~j rn~thod of the ~)tes~ft{ ~nver~tton ~· Q~1$H~t:on ,1~- a ro~~enizOO rnoosag~ usinQ tern~ 
p}ate& :n a c;.~non~$'...--.S~ n~€.~.s~~ge i..~.3.ta:c~, Th~· '..~nonic~d rn~~s~ag.e ca:iah~) :s.- pre~e.rai.~~· ihe n~ssagE: >:~.na~og sn~~x.ieti in 
tl1e !angu;::s;ie ol lhe system o,, a~!ic-alicn designers. n:es.e mess.age template am ".Xl\'.J1i1a!ly c1eatsct to e~prei;i; a par
tic1Ji&<' ~.om::ept i·eqwired by th~ syt:<li:im c<e «pp!k:atkm if; the nati«<il la:ng<,ia~is (lf the !''.lr~1:·an1 d"'-'Sig:1er·. Once sixJ' ar. 

s.o <itJpiica.tior: er S}"$tl3n> ls tfasig«ed am! cpetational .. all Sl!C:h i11%M.ge 'lemplai<:: ar<;< ~-;;iJ1s!atoo into othei· :·stit;lrnd lan
gmigecs fof %}'JXlft af mulll"'11atimm.i depio)i'menl (J:f lh<il «:«stHm o:· <lpp<i@:tio.,. 

Eit3n~erH ·;K:O of FK3. 9 i~~. fit"st op~~:raN~~ tc) iniSi<{~ii~~- the ·r~~~ader portk~n t)f ttU3 n~essagt:3 io b~~ g~1n€~f{~ted, The tH~a~)~f 
p{~f'fio:i is initio:diz:~:c~ in a bt:~:f u~>~i tG {:{Jn$~n~c~ ~he tak~~n~l:E?d n-~-~~~sagH n:qu~~sted, Th~ ~rtn.:ctuH3 of tt~~? hm~dE~f }.-'-t)fti:or: 

MSLV_lN\/ 00'1603 

Unified Patents 
Exhibit 1002 

Page 965 of 2584



~& as discw:ssed abov-Q EJ'0n::ent 00~~ h3 r~e:<t Qr">~·ab~e to k::<e..~t~ and re-tr:ave tMe ~1ezssage cata~::9 enir)~ ct,::~re&pen-~jng 
Im he s.uppl;oo rnssR'>!Je ID. n1e len:pi«:li> i::-f lhe retnt~i$..'l er-.tt)' is. tm::n pars.eel !):,< <:lemMt 904 to :ocate any $pi>cial 
pararr::t::f)'3r fannai ca:r~{:.~~~J~}~°l ~)~:clk«tion~> {a& d€:~:.t:ff~)}:t'ci at-o-.."s) ;x~1'.1 ~o ~J'~"<~!f{~te &~f>~~41d~~fe spt-t.i«t ;::-«:BJ"<"":-e~~~r Vi~k~QS: 
{if ar~y) in tf1~ pa~-arnet~r porlicn af ~he iok~"lit~1 me~x1ge t~uftiSr ui1de-t· o..1nsfJur.tlo:t ~-co:: ea'h :·3:pe-c:a: patBn~~tl:1:· cor:· 

t v~~f?.;~Jn S}.)~~~ffk;at.k-J:l S<.) :.acat~:.~, th~3 r~~~J~:.;iN~ parc~~n0t~~ v;3lue 1s: fi3t·f~-....:s:<J (o:· g~n~~n~ted) Rnd \\:tHi~~ UJ :th~ fJ(~ra.:-r*~?0f 
}Xxtkw~ nJ u·m t~)}\~1:~·e<~ fft<t~ssagt~ bc:~klg. gw~~!fRt~~d. if· rnu1tfp1~~ spHl'.:~i~d p~~rarnete:- k;rrrn~~ C{~nYi:?tSk)n ~~pt~ifo::-<~~.!Ctn$ ~u~~ 

~~o itx~at~t<t each par~Lfne!el' va~ue {~~f requfred} is \()~·mer: to the pararneh~f ptwt:on oj the n1&ss-..~~Je in t~1e ;:xdel' in ~tt:<.tl 
lritiy an" ~mct1unl:t;nild. 

E!;smenl ~S:.1S tt:en :.ir,-ti..'>!.<!ls th<:i Me..'>d<:f pc-rtiol"l o! tte tolwii~~i message unr.l<:r constnx:ti<)f1 to m!lect ti'l>'> actual 
w <:tmti<::r ot s.,\Jecial pa,.am<:itet valves. pres.e11t in ihe param~::ter portitm of lhBc n1~'>Q<ll E!en:en! 908 lhei1 appei:cls !he 

s~;~'lp~i~ pafarnett:f vak~f:s. (the positi<H1H{ paf~.an~:et:2trs:~ ta ihe ~~rnj of the pa.:-anwier paftt~>r-t vi the f.okettfa-:ed rnQ&::<ag:s 
b·~ing. oor:s~n.~vi~d. Tt~~ Sl!pp1i~ci vah..:~s aie ~~·H~~n ta the pan.~n-~~ter p:i·.Jrtic·n ~:1 tt~e order tr1 ~4~t.t1 fh:ey are ~HJppi{~J to 
ltle f>.mction, E!emem 'Xl$ m<l;l' als\'.> '-'l>fil\r' ttie t'j<[.)<:>S oi lfl<l SHWHe<.i paiam<.:iter ::;gains! th<:> lyp<Zs ict.sntifie.:J ki the tem
p~a.te ~·n:tat spoctf~~Hort cor:"e::~~nO:inQ 10 t'1e po~~t~o~~d pani.rngt'Sr~. The ty;.}$ oi ~a.ch ~spp1h~ ~:a?·a{n$tst ;s a!so s;..~ .. 

~5 pb~R"j to th~ f:tH:ctk.tr~ Of ~S om~rwjss cl£;letmin~ i.n. &C".('.,Qf~i..~n(",Q w:ti.h 1h:S ~ta~i«~\iS Cf thQ progr«~~n~ing t¢.!''t~t5-.~Q.e 

irr:piet11$11.lir.9 ttis mes$<'\QG 9<?.'flGr<ltton !u:1ctit~~ 
Elern~t ~)101';. then operable to delermir.~ ifthe typmrnr ail p::<mmews ch,.,,.t&:l (if any) w:irif~· i11 con~:wis.Ofl to !he 

type$ m:picied tl)i the mirieved mes.&-i.ge !.<l:IT'.platil. if all lypm> v5;.rii~· m ir t~p~i ~:hecl<lng is. nn! pet!orrmi-;l, 0lemm11 ~'l1 ii 
(~ m::<t tlfH\rnb!<i f>) write thB nmernted to~m1izl3-li m<:<~«lge b;.<ff<:f io tti<~ b!l,0niz0d l<>g m0ss;::cg;: !ii<: (;~.!so supp!l<:<:l to !h<~ 

z,, !unclicm of FKl 9). in e:~tier ca<,;:, eien)l;mt ·o:H lhM Cl.)filpi;?lBB gm0mfa!n of the !ok€Kliz:<~d 109 file ms:s:i.a9€> ;mliy and 
rntum:s lM comp!t!tiM :>t::<t<i& to li'ie ca!i:ng program. 

VVhiie :he invenlion t<::<.s ~n musttated a.nd i::escrltl$::! in detail in the drawingi> .:i1ld iN~<Mg aescripl!01\ si-~.>!< 

~~!u$t:ai~or:. ano d~;$~~rlp~on is t-.) be cons~cierOO as. e:~x·en~:::Jary and not n3Eb'i( .. ti¥-e ~n cMraGier, ~t being und~n~icod ihat 
or1iy !he pr<.:iler1'Z{! embtx.iir11<Z:1t an(i mmor ., ... ,;(riantt tn<Zt·eol have b:<:¥i shown <1:1d ('!%CribW ari-:J t'1al a:i cMn<Jes and 

~s r:10<1rticatwns !hatcom<Z wili1hH1e '>Pirit dine ;11v0;11!ion ere f.lesir::>d to be pr<1!i»~t&1. 

i. In a i~rnYiµ(,l\ing isyi>lem p CZ)- 130, WG, ZOO), a nie:thcX! foi mBnip,;lming r:w%agBB in B iRr;gu:<ige; indi~per;ci(ml. man-
M r:~,1 CHARAGTEfU2EG !N TH/ff ttle n1€,ttl~)(:! compdiSes tr1t< :>lep~ of: 

. ~~i 

" "'· 

,:i{,: 

a. 

·<S 

generating a fast n1essage in a lang-.:ags indep;inderrt fr.)(Yflili t:·tOO-->tiQ, SC-0-~lH): 
s.e!ect1ng a me$$..">Qe catakl~J corr%>pc~1ding l.t: a prefwoo !an9>:.>aQ1'l (502}; and 
irans~at:ng said t:rst rn~·SS&g$ !nk} ~t S~:?.'.);)~Xi rn~~S~lge ~~'lCOO·~d fn SB.~d prefenOO ianQ~:a.gi:~- ;n ~ccoff.iar:(.~e ~ttl 
said ::~e~~~e catalo:;e {~.04·--508( t)QQ .. OOSJ . 

generating a message Mat:!er i.•:.)rticn ot sMl fkst message (400, 900) wher~i!> said meoss<:lG•> heade; inch.i;jEiS 
a mes~-age !O idmiilyin~ ~i CC•trmo:t,onding en!ly ln lt10 sdadf:d m~'~'~;ege c'iiita!o:,J 

kicat:rig an emry il1 ttis seiectoo mes.sag.:l caiaiog con·~o>•:Jii1g w said message !D of said rne~UlQi> heactsr 
wh;iH:k; e.<iki enlry lnc!\¥.\e$ a template br triinr>l<lfa"ig $<ikl fai>t n1~stige into e.<ikl ~>B<:oncl m%s.age ('5ZlN!U6); 
ar.-0 
generntil"ig miitl $0CCfltl :T.<tlt>>i<>ge in accordano:i with !he tmi1pi::it<; in ttiB hx.;~tHl efllfy of ;;aid s.el<.'(:lr.'(l me$· 
s~~QB \~~.tak~{l {&16. f30t}·60S). 
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oi $..'lid ;:.:a:am$lsr PO>''ti<ir1 ol s.aid fast mess.age {61..iO·t.R!<~): &r.<d 
Sl~b~Urt~Jtin~.;: -s.a:d r:<ne of S<~id at }ea~~t {Jne panirtu~hsr vak~t~ k)r ~~a~d w~.ti~b~E~ p:Ortk~n ~)f ~tH~ iernp{<de {SQ4.-$0t:~}-

1.. Tht~ nveihdd EJ1c!IDrn5 ':.')~t~erelrl *~:C~~h of s._q~d at l~Rst one .p~:·H:ff~e~~~ v;~lue !~ a55ad~n.ed ~~·Hh un~qu~ p~~:~(>flai ind~--
,-; c~a and ~'<·herein th-e ~i~z.p oi ~}~1e:-ai~ng $-tdd ~~i..::t.~K'! ~"f-~,:~s_~~·Qe :nck~dss the 5it~ps ot 

id~:tfy·ir1{J in t:'l;;> tempiale a '-''«riabie porfa::11 %::roo! !o t>s rep!aooo by ar: i:.ie•1titi&l one ot S-.'li\.i at h'lilSi c~1>" 

P..'>r~rne!{\i' >'':ltkie o! Mict parameter porllon of said fas! messa~w whis:·eiri &aid id;;irMied 01'1{\ ot said a:t !oosl one 
parar.wter vah.:Q is identified b~· saki un:q,ie p:3sition&! indic<i& &$$C:-<;1atso wkh ~>aict ider.tifa:d one of $&id al ie-»st 
O:'lQ ps:.mrnetsr v&lue \6iJCH.li..l2): and 
si.>b$littitit•;$ $<lid ii){\:1\ifa:·d Ofl8 of s.»id at l~ast miB p..'lrwm!is:- '"aluis fu: $&ki v;irlat~e poi!kin ol the !.0rr..pial!3 
(604~{.';{]$). 

idei~tif}"1fl{J ir: the tsn;p!atoi a :..•arit<bls i:ionion lh<lt'Mf to be r$p1.M""-' by a :;;peci&l parnrnstB:' '>'\'l!lm (8tiD-Btl~~.i: 
clsfr1ing $<ticl spisdai p«rarnetsr •'akie lmm lflforrr:aiion in said header port:!ori of s.»id fa-st ms:::..sage ($)4): and 
~>~-~bslilt~tif~~ :said ~p~~~~i~~; p~r~n-:ett:r valv~ for ~~~~d ~~r~ab!~3 ~JQrflon of th~ ternph~!e (6Ht~). 

<W 9, Th~~ me!lx:d 01 c:i~in:i 4 wh<:ffi>in i;;~il:I parn1Y!i:ter· pciftiOrl indtides ;;rt h?<$Sl OflH speda! pm:~.rm,{;?r \ll:~lue mm whmeln 
tM siep a! 9en~rnlin9 said s~'l:lrt<l message ir:clu'des ti'ie :>:teps at 

i<i&:·11ilyin~i 1n ihe te:rr<plate a wlri«o!a po.-li,·n iharno1' to be replaced !)~· one al srud al [i;?.iist orm special pmam
<::<W v<i.!:Je (60iHKl2): anct 
1>.>:bstiltitii1Q said c::e of said at tea~,t one '>/)<:K.i<:! t>-.'!1ai11s!Br value for saict v;;H':<iblB p(1f!ion o! ths tenwia_ts (l:lG4· 
WS}. 

par~<•ng sakl tiempl<tt<> lo del<>rmine wt1eiher ;>ped;?.l !c~wi:<a sp~<e•t:catKl~> lor '>peciR! parnnmters me presen! 
th;;>reh: \:Xi4): anct 
ger~s~ating sproaJ paran~te:7 :.~aJ~Jes k~ said par ... ~rneier p.~rtion ot $a~l J~rsi rnes...~ge k~ r~Sf:)Cnse to a O·et~·r-nf .. 
na!icn ttal %.id s;::ec;a: iormal speciti<.:atio:1;; are p:-,~sent m %.!ct ternp1ale \£\(»H1i}~). 

parsing s<::d temi;4ats lo deterrnins whether slandurd fonnat spscifics:!lcns for standard pi<i<m~eters are 
~·esBnt tt;srnin (804): and 
9en<'Kaling siar~jard 0'tr&i::etar v~h.:<*< k'i Mill pB.ramete< pmJJon of said fas! mess..<1ge in respo:-ise !o a deter· 
rr~~r~:mlon U~H ::x~j;j st.~r:dard fi)n·n;:n specjHcath:n .. ~s .:~:<:~ (:·£ esern in s:~~j tE!fflp~atE~ (:904 .. ~¥.~8} 

·1'3 
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