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ABSTRACT 

Procedures and systems for speeding up end-user access of 
large interlinked databases over communication networks 
such as the internet. Predicting user requests is accom 

plished by arti?cially intelligent assistant. These requests are 
prioritized and augmented protocols are used to download in 
a weighted interleaved fashion multiple information 
resources. 
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ONE METHOD: Sub-Packet Headers 

I T M DATA M DATA M DATA MICRO-PACKET (SUB-PACKET) 3 
P c P PACKET P PACKET P 

P 1 _ 2 3 DELIVER TO: FIBR (FIBER) ' 

DELIVER DELIVER ORDER BY: SEQ (SEQUENCE) 
H H H TO: H TO: H SIZE OF PACKET: 

E E E FIBR E FIBR E I 
A A A A A OPTION A: . 
D D D ORDER: D ORDER: D ALL ARE UNIFORM 

E E E SEQ E SEQ E 
R R R R R OPTION B: 

SIZE 15 SIZE IS LEN LONG 
M s F UNIFORM F UNIFORM F 
A O I OR: I OR: I OPTION c: 
c C B LEN B EN B NO OF UNIFORM “cEUNRs" 

H K R LONG R LONG R 
I \ & OR: & OR: & FOR HIGH-PRIORITY FIBERS : 

N P s NO OF 5 NO OF s 
E O E UNIFORM E UNIFORM E OPTION A: MORE FREQUENTLY 

R Q CHUNKS Q CHUN‘KS Q 
A T - - - OPTION B: LONGER SUB-PACKET 

D L MICRO- L MICRO- L 
D & E PACKET E PACKET E OPTION C: MORE “CHU'NKS" IN A 
R N 1 N 2 N SUB—PACKET 

E S / / / 
s E N N N (IN THIS EXAMPLE MP 3 IS A LONG 
s Q o o O HIGH-PRIORITY SUB-PACKET) 

ALTERNATE METHOD: Map Or Directory in Header 

I T “MAP" 1 UNIT OF 1 UNIT OF 3 UNITS OF DATA sPAcE IS DEVOTED 
P c OR DATA DATA TO FIBER c, A HIGHER-PRIORITY 

P DIREC- SPACE SPACE RESOURCE 
TORY DEVOTED DEVOTED ’ 

E H OF * T0 T0 

E E DATA FIBER A FIBER -B 
A A USAGE A LOW- A LOW 
D D PRIORITY PRIORITY 
E E ExAMPL RESOURCE RESOURCE 
R R 

FIB A 
M s 1 UNIT 
A 0 LOW 
c c PRIOR 
H K 
I \ FIB B 
N P 1 UNIT 
E 0 LOW 

R PRIOR 
A T 
D ' FIB c 

D S; 3 UNIT - 
R HIGH FIBER A FIBER B ‘FIBER G DATA SUE-PACKET 
E s PRIOR DATA DATA 
5 E SUB- SUB 
s Q HEADER PACKET PACKET 

FIGURE 14: MICRO PROTOCOL 
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MACRO-PACKET CORRESPONDS TO TCP PACKET 
SOCKET ADDRESS A CORRESPONDS TO RESOURCE X 
SEQUENCE NUMBER IS SAME FOR BOTH A 8: X 

MACRO-PACKET CORRESPONDS TO TCP PACKET 
SOCKET ADDRESS B CORRESPONDS TO RESOURCE Y 
SEQUENCE NUMBER IS SAME FOR BOTH B & Y 

SOCKET A SEQ TCP HEADER MACH ADDRESS 1? .HEADER 

MACRO-PACKET CORREiSiPONDS TO TCP PACKET 
SOCKET ADDRESS C CORRESPON'DS TO RESOURCE Z 
SEQUENCE NUMBER IS SAME FOR BOTH C & Z 

SOCKET B SEQ TCP HEADER M A C H A D D R E S S W 

IP HEADER W 

S O C K E T C S E O. 
T C P H E A D E R 

M A C H A D D R E S S I P H E A D E R 

FIGURE 15: MACRO PROTOCOL 
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I M T s A F AUGMENTED SUB-PACKET DATA 1 
P A c 0 U I FIBER A (NOT SOCKET N) coRREsPoNDs TO REsoUcE A 

c P c G B . SEQUENCE NUMBER IS AsEQ NoT SEQ 
H K E > 

H H E H R 
E A E T E 
A D A A A 
D D D N D 
E R E E A 
R E R s R s 

s E E 

S Q Q 

I M F s A F AUGMENTED SUB-PACKET DATA 
P A l c 0 U I FIBER B (NOT SOCKET N) coRREsPoNDs TO REsoUcE B 

c I P c G B SEQUENCE NUMBER Is BSEQ NOT sEQ 
H K E 

H H E H R 
E A E T I E 
A D A ' A B i 

D D D N D 
E R E E B 
R E R s R s 

s E E 
s Q Q 

I M > T s A F AUGMENTED SUB-PACKET DATA __ 

P A c 0 U I FIBER c (NOT SOCKET N) coRREsPoNDs TO RESOUCE c 
c P c G B SEQUENCE NUMBER IS CSEQ NOT sEQ 
H K E 

H H E H R 
E A E T E 
A D A A c 
D D D N D 
E R E E c 
R E R s R s 

s E E 
s Q Q 

FIGURE 16: AUGMENTED PROTOCOL 
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CLASS OF METHODS FOR IMPROVING 
PERCEIVED EFFICIENCY OF END-USER 

INTERACTIVE ACCESS OF A LARGE DATABASE 
SUCH AS THE WORLD-WIDE WEB VIAA 

COMMUNICATION NETWORK SUCH AS ”THE 
INTERNET” 

[0001] This application is a continuation-in-part of appli 
cation Ser. No. 08/110,230, ?led Aug. 23, 1993 Which is 
itself a continuation-in-part of Ser. No. 07/951,267, ?led 
Sep. 25, 1992. 

[0002] This application is also a continuation-in-part of an 
application entitled AMETHOD FOR UTILIZING POINT 
TO-POINT COMMUNICATION DEVICES INCLUDING 
FAX MACHINES AS BI-DIRECTIONAL INTERNET 
TERMINALS SN _/_,_ ?led Jun. 7, 1995, Which is 
itself a continuation-in-part of Ser. No. 07/800,325 ?led 
Dec. 2, 1991 and 07/933,377 ?led Jul. 10, 1992, Which Were 
a continuation-in-part and continuation respectively of 
07/378,799, ?led Jul. 14, 1989, noW abandoned. 

[0003] Inventor also references his European Patent Num 
ber EP 0144352B1. Inventor also references his US. Patent 
Disclosure Document Number 287539. 

[0004] All of these documents (except for those aban 
doned) are hereby incorporated by reference. 

[0005] This application is a division of application Ser. 
No. 08/483,205 ?led Jun. 7, 1995, issuing as US. Pat. No. 
6,507,872, relates to Group I as speci?ed in paper 6 of that 
application, and is being ?led pursuant to 37 CFR 1.129(b). 

TECHNICAL FIELD 

[0006] The instant invention comprises a related class of 
methods, techniques and system designs for improving at 
least the perceived, if not the actual, ef?ciency of and 
end-user’s interactive access of large (perhaps cross-refer 
enced, cross-linked or “hyper-linked”) databases, such as the 
World Wide Web, via a communications netWork, such as 
“The Internet”; and Which can also be applied to the com 
puteriZed access of local databases. 

[0007] This document, to some eXtent, builds on inventive 
Work disclosed by Inventor in earlier patent applications, 
issued patents, and disclosure documents, as Well as during 
proprietary development. Where that earlier material is 
relevant it Will, generally, be pointed out in the disclosure. 

SCOPE OF INVENTION 

[0008] Generally, the domain of the instant invention is an 
eXtant (generally packet-sWitching) communications net 
Work such as “The Internet”. [Alternately, the invention can 
be adapted, in a straight-forWard manner, and applied to a 
locally accessible database.] Such a netWork comprises a 
multiplicity of computers connected via a netWork over 
Which information is sent: from a ?rst program running on 
a ?rst computer to a second program running on a second 
computer; by (if suf?ciently large) breaking that information 
into a multiplicity of packets; and, “Wrapping” each packet 
in addressing information that speci?es at least its destina 
tion. The speci?cation of hoW information is parsed, 
addressed, transmitted, received and reassembled are gen 
erally called communication protocols and include, on the 
internet, TCP/IP, UDP, FTP and HTTP; as Well as protocols 
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that permit an end user to dial-up a service provider’s 
computer on the internet including SILP, CSLIP and PPP. 

[0009] The instant invention relates to a group of related 
methods for selecting and arranging information prior to its 
being submitted for distribution via the netWork and/or 
re-assembling the information after its being received at the 
destination. The netWork and its communications protocols 
operate on one or more levels beloW the operation of the 
instant invention and, thus, the instant invention may be 
considered a “meta-protocol” or higher level protocol. 

[0010] The intended practitioner of the present invention 
is someone Who is skilled in designing such netWorks and 
implementing the softWare that affects and/or utiliZes these 
communication protocols Within the environment of a par 
ticular operating system (e.g., UNIX). That is, one skilled in 
the art of this invention is capable of Writing program code 
and/or utiliZing and coordinating eXisting programs Within a 
multi-computer environment. EXamples of such related 
tasks Would be the programming of softWare to implement: 
a communications protocol such as TCP/IP, UDP, FTP, 
HTTP, SLIP, CSLIP or PPP; or, an application that utiliZes 
such a protocol, such as an information providing server 
(e.g., an EMail distribution program, or an FTP or World 
Wide Web site) or information requesting and receiving 
client program (e.g., a user EMail program or Web 
BroWser). Many of these capabilities or programs are pro 
vided as part of operating systems (e.g., UNIX) and such 
practitioners are knoWledgeable about and skilled in imple 
menting the internals of such operating systems. Often they 
are referred to as system programmers or softWare engi 
neers. 

[0011] Those skilled in the art knoW hoW to accomplish 
such tasks as to: coordinate and pass information betWeen 
programs operating Within a single computer or on several 
interconnected computers; initiate requests for local or 
remote information or database searches; and, generally, to 
accomplish these tasks by utiliZing services provided by 
operating systems, communications packages and protocols, 
and other application programs. The details of accomplish 
ing such standard tasks are Well knoWn and Within the ken 
of those skilled in the art; are not (in and of themselves) 
Within the scope of the instant invention; and, Will be 
referred to but not described in detail in the instant disclo 
sure.1 

[0012] Rather, What Will be disclosed are novel higher 
level methods, system designs and information arrange 
ments, Which rely and build upon those knoWn and under 
stood processes. Disclosed Will be What one skilled in the art 
Will need to knoW, beyond that With Which he is already 
familiar, in order to implement the instant invention. 

[0013] The above discussion relates to the instant inven 
tion in general. HoWever, certain aspects of the instant 
invention comprise elements including database searching, 
statistical simulation or arti?cial intelligence (e.g., learning 
softWare and neural netWorks). Similarly, those skilled in 
these specialiZed areas of computer science are Well versed 
in the details of those ?elds; and, generally, those details are 
not the substance of this invention. Rather, the disclosure 
Will point out the speci?c elements of the instant invention 
to Which the standard practices of those ?elds are to be 
applied; or, speci?cally hoW the standard practices are to be 
modi?ed to practice the instant invention.2 
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[0014] In summary, the disclosure of the instant invention 
Will focus on What is neW and novel and Will point out, but 
not repeat the details of, What is relevant of that Which 
known in the art. 

BACKGROUND AND PRIOR ART 

[0015] This invention is disclosed in an technological 
environment that already includes, Without limitation, large 
packet-sWitching communication networks, such as “The 
Internet”, and large interconnected databases, such as the 
World Wide Web Much of the disclosure Will be 
cast as relating speci?cally to accessing the W on the 
internet; hoWever, references made to “The Internet” or 
“internet” may be considered to apply to any similar data 
netWork (as Well as to the process of accessing a local 
database) and references made to the WWW may be con 
sidered to apply, generally, to any type of local or remote, 
distributed or coherent, database. The WWW has been 
chosen as an example because of its complexity as a 
hypermedia database (Which comprises text, images, sound, 
etc.) Which is interconnected and distributed in nature; and, 
also, because of the current interest in, and increasing usage 
of, this particular database. 

[0016] In addition there are many extant programs and 
mechanisms for accessing and initiating computer mediated 
searches of such databases. For example, gopher, WAIS, 
archie, veronica, Web broWsers (including Mosaic and 
Netscape). 
[0017] Communication betWeen various computers on the 
internet (and computer programs running on those comput 
ers) is affected by various communication protocols, includ 
ing TCP/IP, FTP, UDP, HTTP, SLIP, CSLIP, PPP, etc. 

[0018] There are already extant many programs and tech 
niques for: running computer simulations and analyses of 
systems such as communication netWorks; compiling and 
analyZing statistics, including sensitivity analysis; and arti 
?cial intelligence techniques such as complex searching 
algorithms, programs that learn or train, can recogniZe 
patterns, neural netWorks, etc. 

[0019] Lastly, there are a large number of service provid 
ers Who Will make available to users, Who have personal 
computers or Workstations, a connection via modem over a 
dial-up telephone line (or ISDN or dedicated line) through 
their computer to the internet. HoWever, accessing, search 
ing and broWsing the WWW through such a provider can be 
a painfully sloW process. 

THE PROBLEM TO BE SOLVED—IN BRIEF 

[0020] As explained, above, the process of “sur?ng the 
Web”, let alone trying to accomplish serious Work, via the 
internet can often be a sloW and frustrating process; espe 
cially if accessing via a modem through a service provider 
but, often, even if directly connected to the internet. Periods 
of being ?ooded With information may alternate With long 
stretches of Waiting for information to arrive. 

[0021] As Working, playing or just broWsing over com 
munications netWorks, via digital computers, become ubiq 
uitous, the number of users, number of “sites”, and the shear 
bulk of data being accessed, is groWing exponentially. 

[0022] The introduction of graphical or hypertext docu 
ment systems (such as the HTML language, the HTTP 
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protocol and broWsers such as Mosaic) to the Internet, and 
the transformation of that netWork into the World Wide Web 
(WWW), have tremendously increased the requirements for 
bandWidth: both because of the increased requirements of 
graphic (or even video and audio) components of docu 
ments, “pages” and ?les; and, because this richer, multime 
dia content is attracting users beyond a threshold Where the 
commercial potential becomes obvious. This, in turn, 
prompts more “information providers” to take the plunge, 
increasing the siZe of the broWsable pool of content, and a 
positive-feedback spiral results. 

[0023] The increasing demands for raW bandWidth and 
“netWork infrastructure” are creating a technical and logis 
tical problem Which is, on the other hand, perhaps an 
economic and business boon. The class of inventions 
described herein Will likely only exacerbate this situation, as 
Will become clear later. 

[0024] Rather than being directed toWard reducing 
requirements for bandWidth—i.e. traditional bandWidth 
reduction—these techniques are designed to increase the 
performance, ef?ciency and value of the Work that can be 
done using Whatever level of such communications technol 
ogy is available. That is, the goal here is not to reduce the 
siZe of the channel needed, but to—apparently—squeeZe 
more information doWn the available user channel. 

[0025] This is similar to an approach used in Inventor’s 
invention Which is subject of US. patent application Ser. 
No. 07/077,916 Where Inventor states: 

[0026] The goal of most bandWidth compression 
schemes is to “squeeze” a given information signal 
into a smaller channel. A main goal of the instant 
invention is to “squeeze” a larger picture into a given 
channel. Although this may at ?rst sound as a seman 
tic difference only, there is a signi?cant practical 
difference. 

[0027] Broadcast television in the US is a “given 
channel” that is unlikely to change for the foresee 
able future. BandWidth compression schemes that 
Would alloW the use of a smaller transmission chan 
nel and require complex decoding at destination 
could not be used With the many millions of existing 
home receivers. 

[0028] Similarly, most users are tethered to communica 
tions netWorks via telephone dial-up lines and modems 
Which—although, in general, modems get better and higher 
bandWidth telephone service is becoming available—for any 
given user, at any given time, are limited and usually not 
suf?cient for the user’s desires. That is, Working over a 
communications netWork is usually perceived as sloWer than 
Working locally (or over a high bandWidth netWork, such as 
a Local Area NetWork or ISDN or T1 digital telephone line). 

[0029] HoWever, Whatever the given netWork connection, 
these techniques can be used to advantage to increase actual 
or perceived performance (of Work, if not strictly of band 
Width) for many types of Work done over such netWorks. 

[0030] In particular, searching or broWsing through large 
amounts of information (cohesive databases, distributed 
masses of information such as the WWW, or otherWise) is a 
task that often goes in ?ts and starts. The user makes some 
decision about What is desired and makes a request for more 
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remote information: as a formal database search request; by 
clicking on a “link” on a WWW page; or otherWise. The user 

then Waits for the information to be delivered to his local 
screen. During this period the user often sits idle. The user 
then revieWs the neW information. During this period the 
local computer and communication line often sits idle. And 
so on. 

[0031] The goal here, then, is to: speed up the overall 
process and make it more ef?cient; make the user feel that 
the process is more immediate and valuable; shorten Work 
time; or, alternately, get more done in the same time. 

CONCEPTUAL ORIGINS 

[0032] In an early stage of the development of the tech 
niques described herein, Inventor recogniZed that: remote 
computer databases that are searched for professional pur 
poses are becoming more Widely used, particularly in the 
legal, engineering/scienti?c and medical ?elds. Further, the 
amount of data to be doWn-loaded is increasingly large. 

[0033] Communications and on-line costs are noW often a 
signi?cant part of the cost of doing business. Efficient use of 
communication and database search facilities is therefore 
desired. 

[0034] We have developed a group of related techniques 
(technical details are described beloW) that Will make more 
ef?cient use of the open communication line, saving money. 
These Will also speed the search procedure, saving the 
Working time of the laWyer or other professional using the 
system, Which professional time is much more valuable than 
communications time. 

[0035] These techniques Will also be useful for local 
searching of databases contained on magnetic disk or CD 
ROMs. 

[0036] A narrative example is as folloWs: A laWyer has 
requested from a remote database, and is revieWing on 
screen, a particular legal case. In the most simple embodi 
ment, all cases referred to by said case Would be retrieved by 
the remote computer and initial sections (pages or para 
graphs for example) of each case Would be transmitted to the 
laWyer’s Workstation. In this Way When the laWyer Was 
ready for a next case, it is highly likely that some of that 
material Would already be available at the laWyer’s station 
for revieW. As soon as a selection is made by the laWyer, 
transmission time is Wholly devoted to that selection rather 
than multiplexed betWeen multiple potential selections. The 
relative amounts transmitted of each potential selection, and 
the list of potential selections, can both be modi?ed by 
factors such as: the length of each document; statistical 
“knowledge” of the laWyer’s prior access to that particular 
document; statistical “knowledge” of the laWyer’s prior 
access to that type of document; document dates; search of 
abstracts and key Words; prior statistical knoWledge of 
laWyer’s Work style; and other factors. 

SUMMARY OF INVENTION 

[0037] As explained, above, communication While access 
ing remote databases over the internet often runs in ?ts and 
starts; the communication channel is often left falloW. [At 
least the communication line betWeen a service provider and 
an end user; the communication line betWeen the service 
provider and the internet, in general, may be in more 
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uniform use, serving many users simultaneously.] The intent 
of the instant invention is to make use of that falloW time 
and, thereby, improve the perceived (if not actual) respon 
siveness and ef?ciency of the netWork to the user’s demands. 

[0038] A speci?c de?ciency that arises When accessing 
WWW “pages” is that each page consists of a text script and, 
optionally, a number of associated image or other multime 
dia resource ?les. A separate communication connection (a 
logical data construct, not a physical Wired connection) is 
established, used, and then broken doWn for the delivery of 
the script and each resource. This use of a multiplicity of 
connections results in a signi?cant amount of overhead and 
delay. One element of the present invention Will be to 
establish and leave extant a communication connection that 
Will survive the delivery of a single ?le, and Which can be 
used not only for delivery of all the resource ?les comprising 
a document or “page”, but for the delivery of multiple 
documents from the same source to the same destination. 

This technique, in and of itself, may not constitute inventive 
matter; hoWever, the composite method, Which this and 
related techniques comprise, and neW uses to Which they are 
put, are. 

[0039] Similarly, it is standard that an end user’s client 
program (that program Which permits the user to “broWse” 
and Which initiates system requests for information 
resources) permits a single request to be made, Waits for the 
requested information to be delivered, and then Waits further 
While the user revieWs the delivered item and decides What 
to do next. Only then is the user permitted to make a next 
request. In the instant invention multiple, parallel requests 
Will not only be permitted, but in some embodiments the 
system Will make those multiple requests in anticipation of 
user requirements. Again, this technique, in and of itself, 
may not constitute inventive matter; hoWever, the composite 
method, Which this and related techniques comprise, and 
neW uses to Which they are put, are. 

[0040] The more substantive elements of the present 
invention comprise the folloWing: 

[0041] 1. The interleaving or time-division multi 
plexing of multiple data resources (generally, ?les) 
into a single (or at least composite) communication 
stream of information, by fragmenting the resources 
into portions and interleaving those portions. 

[0042] 2. The Weighting of the presence of the indi 
vidual data resources Within the composite informa 
tion stream by modulating the siZe and/or frequency 
of representative portions to be included. 

[0043] 3. Attempting to anticipate the user’s likely 
future requirements on a “predictive probabilistic” 
basis. Further, the ?exible and/or arti?cially intelli 
gent adjustment or customiZation of the algorithms 
that predict and determine the interleaving Weights 
for a particular user. 

[0044] 4. Determining and updating the interleaving 
Weights (2) based on the anticipation (3) and actual 
events. 

[0045] 5. The “pyramidiZation” of data resources in 
such a Way that a partially delivered data resource is, 
at least, of some use to the end user; perhaps, if only, 
to evaluate Whether the balance of the data resource 
is required. 
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[0046] These ?ve elements Will be disclosed in more detail 
below, as Will their integration into a class of methods and 
protocols that Will permit more ef?cient usage of commu 
nication networks by end users. In particular, neW commu 
nication protocols and methods Will be disclosed that func 
tion: as a layer above existing protocols; as a layer beloW 
existing protocols; as addons or extensions to existing 
protocols; or, as entirely neW protocols or methods. 

[0047] Further, it Will be disclosed hoW to apply these neW 
methods to a number of different system architectures. Thus, 
a group of related embodiments Will be disclosed Which can 
be appropriately applied to different situations. Not all of 
these variations Will embody each of the above elements to 
the same degree, if at all. 

END USER COMMUNICATION CHANNEL 
USAGE UNDER VARIOUS CONDITIONS 

[0048] Referring, noW, to FIGS. 1 through 6 (reading 
from top), a six minute interval during an end user’s 
interaction With the W is depicted, in a schematic 
fashion, under various conditions. These ?gures are simpli 
?cations and exemplary in nature. They are being presented 
to better explain hoW several of the inventive elements, 
introduced above, can be applied to increase the ef?ciency of 
end user interaction With the netWork. 

[0049] FIG. 1 (top) shoWs the standard situation Where, in 
response to an end user action (e.g., specifying the desig 
nation for a WWW site home page) the system requests (R, 
at time Zero) a ?rst page About ten seconds elapse before 
the netWork begins to deliver page 1, Which delivery (D/1) 
continues for another 50 seconds being complete at 1 
minute. The user has Waited for a full minute of “thumb 
tWiddling” and, at that point, takes three minutes to examine 
(E) the information on that ?rst page (1) and decides to link 
(by clicking on a highlighted Word or icon, denoting hyper 
links to additional pages elseWhere on the netWork) to a 
second WWW page In this case this choice of a second 
page Was made from among six possible (a, b, c, d, e or f) 
secondary pages. The system then requests (R, at time 4 
min.) the second selected page About ten seconds elapse 
before the netWork begins to deliver page 2, Which delivery 
continues for another 50 seconds being complete at 5 
minutes. End user then examines the second page 

[0050] FIG. 2 (second from top) shoWs that, in response 
to an end user action (e.g., specifying the designation for a 
WWW site home page) the system requests (R, at time Zero) 
a ?rst page About ten seconds elapse before the netWork 
begins to deliver page 1, Which delivery (D/1) continues for 
another 50 seconds being complete at 1 minute. The user has 
Waited for a full minute of “thumb-tWiddling” and, at that 
point, takes three minutes to examine the information on 
that ?rst page HoWever, during the three minutes that 
end user is examining page one, the system notes that page 
one has six potential hyperlinks to pages A, B, C, D, E and 
F and, in a serial fashion, begins to request those pages from 
the netWork. Each request takes one full minute (10 seconds 
to request (R) and 50 seconds to deliver(D)) and by the time 
end user has made a decision, three minutes later, the ?rst 
three of those pages (A, B & C) have been requested and 
delivered. Thus, When end user “clicks” on the hyper link to 
page C, the netWork’s response is apparently instanta 
neous—a vast (100%) improvement over the situation 
shoWn in FIG. 1. 
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[0051] FIG. 3 is identical to FIG. 2 except that, When end 
user makes a decision, it is to click on the link to page F 
instead of page C. Since page F has not yet been doWn 
loaded, a request goes out at the four minute mark and, by 
the ?ve minute mark, the page is delivered With performance 
no Worse than Was exhibited in FIG. 1. 

[0052] In both FIGS. 2 and 3, the system is employing a 
simple embodiment of the inventive element of predictively 
anticipating the end user’s future requirements. In FIG. 2, 
the system succeeds in its prediction and greatly improves 
response time; in FIG. 3 the system has failed and responds 
no Worse than in the standard situation. HoWever, We Would 
like to improve performance in all cases. 

[0053] In FIG. 4, another inventive element is added and 
the requests (R) for all six pages (a-f) go out to the netWork 
simultaneously (or, at least in very quick succession) in 
parallel, and packets from all six pages begin to arrive soon 
after and continue to do so. The speci?cs of internet com 
munication protocols (e. g., TCP/IP) permit the packets from 
each separate page to be identi?ed and sequenced. At the 
four minute mark, end user makes a decision (again, page C 
but, in this case the results Will be the same for any of the 
six pages) and the information for page C is already half 
there, indicated by At that point (4 min.) the end user’s 
system requests (r) the service provider’s computer (or in 
other embodiments, the netWork or information provider) to 
noW focus all available communication bandWidth to for 
Warding remaining packets of page C [Affecting such a 
request and response is not part of the standard capabilities 
of internet operation and Will be explained in greater detail 
beloW.] Since each page’s delivery over the netWork takes 
approximately one minute (in this simpli?ed schematic 
example) by the four minute mark all of the packets for all 
of the pages Will likely already have arrived at the internet 
service provider’s computer, and be aWaiting delivery, via 
modem, to the end user’s computer. It takes about an 
additional 20 seconds to doWnload the remaining packets for 
page C from the internet service provider to the end user. 

[0054] Thus, at the 4:20 mark page C is completely there. 
At Worst, performance has improved over the standard 
situation by more than 66%. The advantage here (over the 
case in FIGS. 2 & 3, Where performance is improved either 
100% or 0%) is that the 66% improvement is achieved no 
matter Which of the six pages are selected. The Worst case 
Wait is 20 seconds Where, previously, the Worst case Wait 
Was a full minute (even though the best case Was no Wait at 
all). Generally, the perception of system performance is tied 
to Worst case. That is, alWays Waiting about a half minute 
Will be perceived as less annoying than Waiting a full minute 
half the time and not at all half the time; even though the 
average Wait is the same (in fact, the average is :30, more 
than the :20 here). 

[0055] Further, since more than half of page C is already 
there (at time 4:00) With Zero Wait, an additional inventive 
element permits the ?rst part of the ?le to be displayed While 
the balance is still in transit. Thus, effective performance can 
still be perceived as Zero Wait, or 100% improvement 
because, by the time the end user progresses through the 
document beyond the half-Way mark, the complete ?le Will, 
in all likelihood, be available. Document “pyramidiZation”, 
an additional inventive element described in detail beloW, 
can increase the perception of performance further, by 
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reordering the information in the document in order to make 
a partial delivery more useful, especially for making deci 
sions such as “Whether to Wait for the completion of the 
document” or “Which page to link to next”. 

[0056] FIG. 5 depicts an additional inventive element. 
Previously, the “prediction” Was uninformed; all potential 
choices Were treated as equally likely. In FIG. 5, “probabi 
listic prediction” and Weighting of the interleaving are 
added. Based on some inference (e.g., the displayed Words 
associated With the hyperlink to page C match some entry in 
a list of key Words that the system has on ?le associated With 
subjects of interest to this particular user) that page C has a 
higher probability of being What the end user Will select, the 
number of packets devoted to page C is doubled, compared 
to any of the other ?ve pages. Thus, When C is selected, it 
is already there, complete. 

[0057] FIG. 6 depicts the same situation as FIG. 5 but, in 
this case, the prediction Was off and page F Was selected. 
Performance in this case is approximately the same as for 
any page selected in the case depicted in FIG. 4; the 
maximum Wait till completion is :25, an approximate per 
formance increase of about 58%; but a perceived perfor 
mance increase of up to 100% With partial display or 
“pyramidiZation”. 

EMBODIMENTS FOR VARIOUS SYSTEM 
CONFIGURATIONS 

[0058] Depending upon Where, Within the netWork, the 
inventive techniques may be applied, there Will be different 
embodiments. These are depicted in FIGS. 7 through 11. 
When the computer(s) collaborating on the invention are 
feW, the inventive embodiments are similarly limited, When 
the improvements are system Wide, the most capable and 
?exible embodiments result. 

[0059] In particular, FIG. 7 shoWs a minimal embodiment 
Where the client softWare, running on the end user system, 
contains the only inventive elements, and these are, thus, 
limited. The client attempts to anticipate potential user 
requirements and requests delivery of those resources, dur 
ing falloW communication time, While the user is examining 
prior information. These may be requested serially, as shoWn 
in FIG. 2 or in parallel, as shoWn, for example, in the early 
part of FIG. 4. Since, in this embodiment, the invention 
resides solely in the client softWare, the interleaved recep 
tion of packets from parallel requests Will be haphaZard, at 
the variegations of netWork traf?c. Further, the shift in 
transmission, depicted at time 4:00 in FIG. 4 cannot be 
counted upon as being possible. 

[0060] FIG. 8 shoWs another minimal embodiment Where 
the information provider server softWare, running on the 
computer “at the opposite end” of the netWork, contains the 
only inventive elements, and these are, thus, also limited. 
The server attempts to anticipate potential user requirements 
in an uninformed Way, as best it can, and starts delivery of 
those resources, in addition to that Which Was requested, in 
response to a simple request for the “tip of the iceberg”. This 
approach Will be disclosed in greater detail later herein. 

[0061] FIG. 9 depicts a situation Where both the client and 
server softWare share complementary inventive elements, 
With much improved performance. HoWever, in general, 
other computers on the netWork are unaWare of the invention 
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and, as Will be disclosed in greater detail later, this enhanced 
“meta-protocol” operates Within the con?nes of existing 
communication protocols. Thus, While speci?c client/server 
pairs may operate in an enhanced mode, such operation 
cannot be counted upon to be generally available. 

[0062] FIG. 10 depicts a situation quite similar to FIG. 9. 
The difference here is that the entire netWork is made 
“aWare” of the inventive techniques by the adoption of a 
novel or enhanced communication protocol. In that case, 
enhanced operation may, generally, be expected; and, further 
other computers Which pass the communication up and 
doWn the netWork can be counted upon to help. 

[0063] FIG. 11 depicts an embodiment (called THE FUN 
NELTM by Inventor) Where an enhanced client program 
running on an end user’s system, and an enhanced commu 
nications utility running on a service provider’s computer, 
collaborate to provide performance approaching that avail 
able from either of the tWo prior embodiments, although the 
various information provider’s server computers run stan 
dard softWare and use standard communication protocols. 
As Will be explained more fully beloW, With this embodi 
ment overall netWork bandWidth used by the information 
provider and service provider servers, on behalf of the end 
user, may increase signi?cantly, in order to make modest 
additional use of the end user’s communication line; but, this 
Will provide marked improvement as far as the end user is 
concerned. 

INTELLIGENT ASSISTANT 

[0064] The enhanced communication protocol technology 
disclosed herein Will, to a great extent, be made useful by an 
“Intelligent Assistant” program that Will anticipate a user’s 
potential needs for information. That assistant Will search 
ahead looking for potential information resources to doWn 
load. It Will then make probability assessments based on the 
document in question, What is currently being looked at, the 
stated and “inferred” goals of the current Work session, the 
stated and “inferred” general goals and Work style of the 
user, etc. Next the assistant Will initiate parallel requests for 
multiple information resources and Will Weight the amount 
of available bandWidth that should be applied to each 
request based on the probabilistic assessment made previ 
ously. 

[0065] In this Way the access to the falloW communication 
link capacity Which is made available through the novel 
(parallel and Weighted) communication protocols can be put 
to optimal use by the intelligent assistant program While the 
user is otherWise engaged. 

[0066] Further, by analyZing its performance, and tracking 
the user’s habits, the intelligent assistant Will continually 
increase its performance and keep from becoming outdated. 

[0067] Extensive discussion of hoW these techniques can 
be applied Will folloW beloW; hoWever, ?rst, the techniques 
Will be described. 

[0068] Probability Assessment: 

[0069] As Will be described in much detail beloW, proba 
bilistic assessments may be made for many documents, by 
matching keyWords and other elements of documents, and 
many other techniques. These processes are controlled by a 
complex and sophisticated set of options, parameters and 
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policies. These, in turn determine hoW the probabilities Will 
be calculated and What policies determine hoW Weights Will 
be set for various document types, speci?c documents, or 
pyramidal levels. For example, a document With a high 
probability may still be given a loW priority if it is of a 
particular type (say an image). 

[0070] Whichever these mechanisms are chosen to be 
implemented (and, details of choices are presented beloW) 
the important aspect to consider here is that the mechanisms 
are very ?exible due to the many parameters, choices and 
policies that may be combined With the various “search and 
match” mechanisms that add up to a probability assessment. 

[0071] Post Mortem: 

[0072] After each session the intelligent assistant Will 
perform a “post mortem” or “Monday morning quarterback” 
type analysis of the session. 

[0073] This Will consist of running a simulation of the 
session, over and over, With the various parameters being 
adjusted for each simulation. The goal, by Whatever search 
ing and pruning techniques are applied, is to ?nd (as best as 
possible or, at least, reasonable) What Would have been the 
best parameters and policies to have implemented in the 
prior session in order to optimiZe performance. 

[0074] [What constitutes optimiZe is another matter 
entirely. That is do We Wish to minimiZe the average Wait 
time, minimiZe the maximum Weight time, shorten the Work 
session, etc. These are a matter human choice and it Will be 
assumed here that some preferred measure of performance 
has been chosen by the user.] 

[0075] A “simulation” Will consist of re-playing the ses 
sion. A history of the session and documents being kept by 
the system for this purpose and then, if the documents have 
not been tagged as to be saved, by the user, they Will be 
discarded. For each simulation the parameters and policies 
Will be adjusted and the system Will calculate the various 
times to doWnload documents (based on the data kept from 
the actual session history) With different Weights and poli 
cies in effect. It Will then match What documents “arrived” 
and When, and match these against Which documents the 
user actually decided to look at (as Well as hoW long he 
looked at them, if he kept the document, if he used it to make 
another “hyperlink” jump to another document, etc.). In this 
Way the machine may construct a simulated Work session 
and determine hoW much and When the user Would have 
been Without Whatever he needed. 

[0076] Whatever optimal criteria Will then be applied to 
come up With a ?gure of hoW convenient or inconvenient the 
session Would have been With the particular policies and 
parameters in effect. 

[0077] A “sensitivity analysis” Will then be run on the 
various parameters to see Which effect the session positively 
or negatively; alone or in combination. 

[0078] Then, the system Will keep in its long term storage 
the results of this sensitivity analysis in association With a 
characteriZation of the Work session in some feature space 
(e.g., What type of Work Was being done; hoW did the user 
“feel” (or at least reported he felt); What types of documents 
Were accessed; hoW active Was the user, hoW continuously 
Was he Working; hoW long Was the session; What types and 
amounts of information Was kept vs. discarded; etc. etc.). 
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[0079] Then, the next session the machine Will determine 
a characteriZation for the current session (Which can be 
continually updated during the session) and try to match that 
characteriZation to the characteriZation of other sessions in 
feature space. For such a task arti?cial intelligence tech 
niques including pattern recognition and neural netWorks are 
Well suited. 

[0080] The system Will then chose the parameters and 
policies that are associated With the closest match in feature 
space (or, may combine parameters and policies from sev 
eral partial matches is there is not a close match). 

[0081] HoWever, the system Will, of course, be pro 
grammed to give override priority to explicit user requests. 
For example, if the user selects from a menu that he Wants 
pictures With his data today, the system Will not deny him 
just because it Will speed up the session. HoWever, the 
system Will, in fact, be programmed to “suggest” such a 
course of action. [HoWever, it Will also be made possible to 
suppress such suggestions, in order to prevent user agita 
tion.] 
[0082] The above method may be combined With the 
method of the intelligent edge creation (a system that 
“Watches over the shoulder of the user”) disclosed in Inven 
tor’s earlier patent application. The combination Will pro 
vide a trainable intelligent assistant shell that can be applied 
to many applications Where computers and humans interact 
on a repeated basis. 

[0083] What folloWs are descriptions and a number of 
narrative examples of hoW the parameters, policies, prob 
abilities and Weights may be determined and utiliZed. See 
FIG. 12 for a How diagram of this “post-mortem simulation” 
technique. 

PROBABILISTIC PYRAMIDAL INTERLEAVING 

[0084] Emulsi?cation of Blobs: 

[0085] The section CONCEPTUAL ORIGINS, above, 
outlines a process that Inventor calls “Emulsi?cation of 
BLOBs”. ABLOB is (someone else’s) acronym for a Binary 
Large OBject—that is, a large binary ?le that can be a large 
text document or, as is common noW, a ?le or document that 

contains graphics, sound, video or other multimedia or 
high-volume components. 

[0086] As Was described, in the previous section, a num 
ber of ?les—or BLOBs—are interleaved for transmission 
(multiplexed). The present Inventor has been Working for 
some time With novel ideas for interleaving and/or multi 
plexing signals, dating at least back to the mid-1970s and an 
audio gaming project. 

[0087] A process in physics Where blobs of oil are dis 
persed in Water (or With tWo other immiscible liquids) is 
referred to as emulsi?cation. The blobs are broken up and a 
uniformly mixed ?uid, containing bits of material from all 
the blobs, suspended in the other medium, can be smoothly 
poured. 

[0088] By analogy, bits (only informally, the ?le “chunks” 
likely being larger than a single bit) of many different 
BLOBs Will be interspersed in the digital transmission 
medium so that a “smoothly mixed information ?uid can be 
poured” doWn a transmission channel. 
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[0089] In a “naive” version, the amount of information 
interleaved from each ?le Would be the same: e.g., the ?rst 
8 bytes from ?le 1, followed by the ?rst 8 bytes of ?le 2 . 
. . followed by the ?rst 8 bytes from ?le N, folloWed by the 
second 8 bytes from ?le 1, etc. In a, perhaps slightly less 
naive, alternative the chunks might be Weighted by the 
length of the ?le: e.g., the ?rst 1% of ?le 1, folloWed by the 
?rst 1% of ?le 2 . . . folloWed by the ?rst 1% of the ?le N, 
folloWed by the second 1% of ?le 1, etc. In this Way, 
information from all the ?les being transmitted run out 
approximately at the same time. 

[0090] Neither of these schemes take into account What 
Inventor calls Probabilistic Predictive Weighting. 

[0091] Probabilistic Predictive Weighting: 

[0092] With the above tWo examples, the siZe of portions, 
taken from a multiplicity of ?les to be interleaved, Were: a) 
?xed in absolute uniform siZe; or, b) ?xed in a siZe propor 
tional to the siZe of each ?le. 

[0093] A second major component of the present group of 
inventive techniques comprises techniques for Weighting the 
siZe of portions to be interleaved. 

[0094] First, each ?le can be given a base portion siZe, or 
Weight, of 1 unit. And this can be of the absolute or 
proportional type. 

[0095] Next, the Weight (i.e., portion siZe, or frequency of 
inclusion of portion) can be adjusted, in a straightforWard or 
“unintelligent” fashion, depending upon knoWn factors. For 
example, graphic images can be given precedent because of 
their, generally, larger siZe compared to text ?les. Or, the 
exact opposite conclusion can be reached because graphic 
?les generally take much more bandWidth than text but yield 
less equivalent information. By cliche, a picture may be 
Worth a thousand Words, but it is often possible to hold tens 
or hundreds of thousands, or even millions, of Words in the 
same ?le space. Other straightforWard policies can be made 
on similar, or other unrelated, bases. 

[0096] HoWever, more important (or at least more inven 
tive) other factors can be used to adjust the interleaved 
Weighting factors for ?les; and, these can be updated and 
adjusted on an on-going basis during a session. 

[0097] The basic idea is that While a particular item of 
information is being revieWed by the user, the system Will be 
making a best guess at Which several items the user may be 
interested in accessing next. These multiple items Will then 
be doWnloaded in interleaved fashion and the Weights con 
tinually updated so that, stated simply: at any given time, 
there is the greatest likelihood of the most information 
required next, being correctly anticipated and delivered, or 
at least in the process of being delivered. 

[0098] Weights can be adjusted depending on: a) ?le siZe 
(as described above); b) ?le type (also, touched on above); 
or, c) an estimated probabilistic prediction of the likelihood 
of the particular item being later required by the user 
(described folloWing). 
[0099] The general principle for Probabilistic Predictive 
Weighting is to Weight more heavily (i.e., increase the siZe 
or frequency of included portions) from ?les that are more 
likely to be (i.e., have a higher probability of being) the (or, 
at least, one of the) next item that the user Will Want to 
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access. In this Way, the expectation can be increased of 
having more of What Will be needed next already doWn 
loaded before it is even requested. Thus, apparent instanta 
neous response can be achieved. 

[0100] Once an item is actually selected for vieWing by the 
user, its Weight is increased (perhaps, but not necessarily, 
getting all of the available bandWidth) so that the completed 
document Will be available ASAP or, at least, sooner. 

[0101] The probability estimates can be made based on the 
interaction of several factors. Each ?le can then be given a 
composite probability index, perhaps With the sum of the 
indexes being normaliZed for a total of 1 unit or 100%. The 
relevant factors can interact in a non-trivial Way and ele 
ments of Arti?cial Intelligence can be applied. Related 
AI-enhanced user interfaces have been described by others; 
and also by Inventor, for example, in his US. patent 
application Ser. Nos. 08/435,487 and 07/227,403 since 
issued as US. Pat. No. 4,925,294. 

[0102] The basic factors include a straightforWard or more 
“intelligent” assessment of: 

[0103] a. The to be Weighted document’s siZe, type 
and particularly its content or other associations; 

[0104] b. The currently vieWed document’s content 
and relationship or linkages to the Weighted docu 
ment(s); 

[0105] c. The user’s stated goals, Work style, and 
session “pro?le” as stated by the user; 

[0106] d. The system’s oWn historical/statistical 
assessment of the user’s “pro?le” or habits and 
activities, and the content, linkages and relationships 
of documents accessed by the user, during the cur 
rent session; including the content, linkages and 
relationships of prior documents in the current ses 
sion; 

[0107] e. The user’s general Work habits, preferred 
Work style, and “pro?le” as stated by the user; 

[0108] f. The system’s oWn historical/statistical 
assessment of the user’s general “pro?le” or habits 
and activities, and the content, linkages and relation 
ships of documents accessed by the user, in earlier 
sessions; in particular, an assessment must be made 
of the type of earlier sessions (documents) and the 
relevance of those earlier sessions (documents) to the 
current session (document). 

[0109] Note that the term document as used above may be 
taken rather loosely and can refer to an entire ?le or coherent 

document (text or multimedia) in the usual sense; part of 
such a ?le/document, divisions being made on the basis of 
sequence, content type, format type, media type, etc.; a 
monomedia graphic, video, sound or text ?le; a “page”, 
“card”, or other subdivision of a linked hyper-media or 
multimedia document; a W3 page; a referenced or linked 
document of any of the types above, etc. 

[0110] The above 6 factors Were stated in rather abstract 
fashion. In the interests of clarity, some concrete, speci?c 
and/or narrative examples of each type, and of some of the 
complex interactions betWeen types, Will folloW. All of the 
“policy” type issues mentioned can be explicitly speci?ed by 
the user, or can be “statistically intuited” by the system 
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based on its “Watching over the user’s shoulder”. A number 
of different collections of policies (pro?les) can coexist on 
the system, and can be selected from (or combined) by the 
user; or, the system can choose What it determines is the best 
match of pro?le(s) to the current user Work session. 

[0111] Under item (a) Which depends solely (primarily) on 
factors of the document to be Weighted: 

[0112] 1. Large documents can be Weighted more (or 
less) heavily; etc. 

[0113] 2. Graphics can be favored over text, sound 
over graphics, etc.; abstracts can be favored over full 
text; revieWs can be favored over abstracts; large 
circulation documents can be favored over small 
circulation; on-line versions of print publications can 
be favored over electronically-originated docu 
ments; neWer (or older, or in a particular date range 
of) documents can be favored; etc. 

[0114] 3. Content (or association) decisions can be 
made on the basis of: key-Words, abstracts, headings, 
full-text, etc. searches; similar assessment of docu 
ments linked to or from, or referenced by or in, or 
otherWise related to, this document; authorship; 
assessments of the identity or pro?les of those others 
Who have accessed this document (if knoWn); etc. 
Each “hit” can count equally, or different types of 
hits can themselves be sub-Weighted, or a complex 
or non-linear relationship betWeen number and type 
of hits can be made. 

[0115] Under item (b) Where factors are related betWeen 
the current and Weighted documents: 

[0116] 1. Relating content factors (key Words, etc. as 
described above) betWeen the tWo documents—for 
example, matching more key Words Would be 
Weighted higher; the number of cross-references— 
for example, a document cited several times can be 
Weighted more heavily then one referenced once, or 
one referenced forWard and backWard Would be 
Weighted additionally; both documents in question 
being referenced by (or, more easily determined, 
referencing) the same third document Would increase 
the Weighting; etc. 

[0117] Under item (c) Where factors are related betWeen 
user session speci?cations and Weighted documents: 

[0118] 1. Stated goals such as: key Words (or any of 
the policies or items described above [or beloW]); 
organiZation types (commercial, academic, 
research); author names or types (researchers, MDs, 
etc.); publication types; etc. 

[0119] 2. Instructions such as: deliver only abstracts 
(or other sub-set of text) ?rst, and full text later, or 
only if the document is actually vieWed, or only 
When speci?cally requested (if at all); deliver text 
?rst and pictures or graphics later, or only if the 
document is actually vieWed, or only When speci? 
cally requested (if at all); etc. 

[0120] 3. Instructions as to hoW to Weight, or Which 
to use of, the policies or factors described above or 
beloW: such as “only pre-send if at lease tWo factors 
of a particular type and any other mix of three factors 
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are “hits” (e.g., tWo key-Word matches and any three 
types of references)”; or, “send abstracts of all ref 
erenced documents, but only send full text if at least 
one third of key Words match”; or, “send full text of 
any referenced document that matches any three 
factors (from a detailed list not shoW here) With any 
of the documents I have already looked at this 
session”; etc. 

[0121] Under item (d) Where factors are related betWeen 
user’s session history/statistics and Weighted documents: 

[0122] 1. As just one example: the system might note 
that (92% of) all documents actually looked at during 
this session had the Words “virtual reality” in the 
title, key Word list, or abstract and, thus, more 
heavily Weight any potential document that has those 
Words someWhere in the text (or even more heavily 
for the title, abstract or key Word list). Further, the 
system might notify the user that such an “system 
inferred point of interest” Were noticed. 

[0123] Under item (e) Where factors are related betWeen 
user general (not session speci?c) pro?le speci?cations and 
Weighted documents: 

[0124] 1. For speci?cs see item (c) above. Such 
policies or preferences can be speci?ed in a general 
pro?le; and can further be speci?ed for separate 
pro?les for different types of sessions, e.g., academic 
research, commercial research, legal research, 
broWsing; different states of mind, e.g., feeling sharp 
vs. feeling fuZZy, feeling like being detailed and in 
control vs. feeling like letting system make more 
suggestions, etc. 

[0125] Under item Where factors are related betWeen 
user general (not session speci?c) history/ statistics and 
Weighted documents: 

[0126] 1. For speci?c example see item (d) above. 
HoWever, such statistics and inferences can be made 
over many sessions, perhaps only considering ses 
sions that match the current session in type, goals, 
state of mind, etc. 

[0127] 2. As another example: the system might note 
that during Work-related research sessions, the user 
almost alWays revieWs the ?rst tWo documents in 
toto, irrespective of content, and then (as the user 
gets frustrated and more discriminating—although 
the system Will be Working With statistics rather than 
psychological analysis) the user vieWs abstracts ?rst 
and (usually) only doWnloads documents that match 
the stated session keyWords. 

[0128] Pyramidal Ordering of Information Elements: 

[0129] The next component of the instant inventive system 
is What Inventor refers to as “Pyramidal Ordering of Infor 
mation Elements”. 

[0130] In short, this term covers a class of techniques 
(some existent, some neW to this invention) that permit small 
versions of various information elements to be delivered, 
Which contain reduced detail but Which are still useful and, 
in particular, useful for the task of evaluating Whether the 
user Wants to access a fuller version of the same information 

element or document. 
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[0131] This is not the same as information compression, in 
Which a complete information element is encoded into a 
smaller form, and can be losslessly (or, in some cases, 
notably for video and graphics, With some loss) recon 
structed at a later time. Any sort of information compression, 
including those disclosed by Inventor in his US. patent 
application Ser. No. 07/077,916, can be used in conjunction 
With the “pyramidal” techniques disclosed herein. 

[0132] The term pyramidal is being used here in an 
informal someWhat prosaic manner. There are a class of 
mathematical functions With a similar name and Inventor is 
not necessarily draWing an association With those speci?cs. 

[0133] Rather, the intent here is to use the sense of the 
term pyramidal as is used to describe a desired structure for 
journalistic Writing. Essential facts are disclosed ?rst, fol 
loWed by a someWhat more complete restatement, folloWed 
by a Wealth of detail; thus, progressively more detailed and 
larger versions of the same story folloW each other, creating 
an expanding or pyramidal structure. One can get the gist by 
a quick perusal of the opening of the article, and may then 
decide Whether to pursue the fuller story by continuing With 
the more complete and detailed sections Which folloW. 

[0134] It may already be common practice to organiZe 
some information elements, notably graphics, in a manner 
that may correspond to Inventor’s intention for pyramidal 
organiZation, and Inventor is not necessarily claiming the 
invention of such techniques here. Nevertheless, the use of 
such techniques for the purposes described herein may, in 
fact, constitute a neW use or inventive improvement over the 
current art and, to that extent at least, Inventor is claiming 
inventorship. In particular, some graphics that are delivered 
in What might be described as pyramidal fashion do not 
exploit that structure and: are neither interleaved With other 
information elements; nor is there the ability to make a 
stop/continue decision betWeen layers or levels delivered. 

[0135] Further, Inventor believes that several other pyra 
midal organiZation methods are neW and unique to the 
instant invention. 

[0136] Beyond What is described above, it is the further 
intent of pyramiding that each subsequent “layer” of infor 
mation (as much as possible) not repeat the information in 
the prior level. Rather, as much as possible, the neW level of 
information should provide additional detail, not already 
present, Which can be interleaved, or otherWise combined, 
With the prior level(s) of information already delivered. 

[0137] See FIG. 17 for a diagram of hoW several pyra 
midal layers may be integrated. 

[0138] 1. Examples (Which can be used separately or in 
combination) of pyramiding With a raster graphic image: 

[0139] Some pixels in a line (and some lines of the image) 
can be sent ?rst, constituting a loW-resolution version of the 
image. This can be displayed small, or large With large 
blocky pixels, or large With smooth (loW-pass ?ltered) large 
pixels. Then additional pixels from already sent lines, and 
additional lines can be sent and interleaved With the prior 
information for a higher-resolution version of the image. 
Third and more levels of detail can also be sent subse 
quently. The parsing process may not necessarily be as 
simple as taking every Nth pixel and every Nth line; the 
information can be loW-pass ?ltered or more complexly 
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?ltered prior to sampling; other data sampling/compression 
schemes can be utiliZed Within the pyramiding process. 

[0140] Some bits of a pixel can be sent ?rst, folloWed by 
more bits later. For example, a 24-bit (8 bits each for Red, 
Green and Blue) image can be reduced to 8 bits total by 
sending the most signi?cant 3 bits each of Red and Green 
and 2 bits for Blue. Alternately, a custom optimiZed 8-bit 
look-up table (LUT) can be calculated for the image. Later, 
additional signi?cant bits (3G, 2R, 3B; folloWed by 2G, 3R, 
3B) can be sent. This is just one example, and bit-parsing 
can be combined With pixel or line parsing. 

[0141] In addition, for strings of raster images, i.e., video, 
the temporal element can be pyramided. For example; very 
simply, every 64th, 32nd, 16th, 8th, 4th, 2nd, 1st frames can 
be sent (if not sent in a previous level) as separate levels; or, 
frames containing major content changes (i.e., key frames) 
can be sent ?rst; etc. Again, Inventor’s US. patent applica 
tion Ser. No. 07/077,916 should be consulted. 

[0142] Also, a vector, contour or outline version (for 
example, With ?at color or textured ?lls of enclosed areas) 
can be derived by analysis of a raster image. This reduced 
information version could be sent ?rst (perhaps itself sent at 
several levels of detail) to be replaced by the full raster 
image at a later level(s). 

[0143] In general, much more sophisticated approaches 
for separating information into levels can be applied to this 
process and, in particular, “Wavelet” or other multi-resolu 
tion techniques, or related mathematical procedures, may 
prove useful for this purpose. 

[0144] 2. Similarly, vector graphics or motion sequences 
can be “thinned” and parsed into pyramidal levels of detail. 
In general, large (loW-spatial frequency) structures Will be 
sent ?rst With smaller details sent later. 

[0145] 3. Audio signals can be pyramidally parsed by: 
sending sub-sets of samples; sending sub-sets of bits for 
given samples; sending samples from only 1 of several 
tracks or channels (again, see Inventor’s prior inventions) 
Which may involve stereo, separate languages, etc.; fractal or 
other compression can be used; reduced phoneme codec 
oriented compression might be used. Further, only part of a 
message content may be sent at each level, for example 
every other Word. Although that particular option Would 
probably be less useful, the techniques described for text can 
be applied to audio content. 

[0146] 4. For text sent as ASCII or other coded form, 
rather than as an image of text, the folloWing techniques can 
be applied. 

[0147] First, fonts, drop shadoWs, colors and other graphic 
or formatting details can be omitted for a ?rst pass; although, 
the amount this Will reduce bandWidth requirements may not 
be as signi?cant as With other techniques described herein. 

[0148] HoWever, a more important pyramidiZation of text 
Will consist of ordering document elements in a pyramidal 
fashion, and transmitting them With sufficient placement 
information to reconstruct the entire document in sequence 
once elements from several layers are available. For 
example, the TITLE, ABSTRACT, TABLE OF CON 
TENTS, INDEX and CHAPTER HEADINGS can be sent in 
that order. This might be folloWed by the ?rst paragraph of 
each chapter; then the ?rst sentence of each paragraph; the 


















